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METHODOLOGY

Since 1967, when the first assays for serum immunoglobulin E
(IgE) (1) and allergen-specific IgE antibodies in serum were de-
scribed (2) many assay procedures havebeen tried. Only a few have
become routine methods in clinical chemstry or immunology labo-
ratories or in doctors' offices.

Serum IgE concentrations vary frcm less than one (10" M) to
several ten thousand ng/mL, requiring extraordinary sensitivity
and measuring range. The specific IgE antibody test requires a
sensitivity down to the picogram range, as well as the ability to de-
tect antibodies against hundreds of immunologically and chemi-
cally heterogeneous allergenic materials. From an analytical point
of view, these situations are unique, and many of the assay proce-
dures and reagent combinations suggested have had limitations in
sensitivity, specificity, reproducibilty, or other aspects determin-
ing their suitability for clinical routine application.

Immunoglobulin E Assays

Techniques

The earliest method for the measurement of total serum IgE was
a competitive solid-phase radioimmunoassay (3). Such procedures
involve one tracer-labeled reagent to increase the sensitivity and
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Clinical Reviews in Allergy 93 Volume 6,1988




-

94 Johansson and Yman

one reagent that can be removed from the liquid reaction mixture
to facilitate the separation of bound tracer from free. In the first
IgE assay, this latter reagent consisted of anti-IgE bound to Sepha-
dex (Pharmacia Fine Chemicals AB, Uppsala, Sweden), a cross-
linked dextran bead, which could be separated by centrifugation.
Another approach was taken in the so-called double-antibody tests

in which a second antibody was used to precipitate the immune /-

complex formed by the tracer and the anti-IgE (4). Recently, the
two approaches have been combined into a double-antibody, solid-
phase assay (5,6).

The solid-phase principle has also been developed into a com-
pletely different line of assay often referred to as sandwich immu-

noassays. In the paper radioimmunosorbent test (PRIST) (7) the i

reagents consist of anti-IgE chemically bound to cellulose and a
tracer-labeled anti-IgE used to detect the amount IgE in the serum
sample that has reacted with the solid-phase anti-IgE. The proce-
dure requires no centrifugation and can easily be changed from ra-
dioactive labels to nonradioactive labels. It has been extensively
used and frequently modified. One modification of the test hasbeen
used to measure levels down to about 0.1 pg/mL in culture super-
natants (5,8).

Increasing demand for testing from physicians, together with a
general trend toward nonradioactive reagents, has stimulated the
development of tests that can be used by laboratories without ra-
dioimmunoassay facilities. The majority of the nonradioactive me-
thods described are sandwich tests employing alternative labels,
e.g., enzymes (9), but methods based on entirely different princi-
ples, such as particle agglutination (10) and aﬂimty chromatogra-
phy (11 ) have also been described.

Reagents

Anti-Immunoglobulin E. The majority of assays described so far
have been based on polyclonal anti-IgE, often produced in rabbits
to minimize the risk of interference by antibodies against animal y-
globulins in the human sample (12). Extreme care must be taken
in purifying anti-IgE, especially if it is to be used in sensitive
assays. Even minute traces of anti-IgG can render the test results
invalid. In a study that compared several polyclonal anti-IgEs,
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only the Phadebas IgE PRIST (Pharmacia Diagnostics AB,
Uppsala, Sweden) material (rabbit anti-IgE raised against E mye-
loma ND) was free of anti-IgG activity (13). A preparation of anti-
IgE raised against E myeloma PS was recently shown to overesti-
mate the IgE concentration in serum (14). The epitope specificity
18, of course, also important. Antibodies to the D ¢2 antigens (15)
seem to give the highest sensitivity whereas antibodies to noniso-
type-specific determinants, such as idiotype specificities and light
chain-dependent determinants, are not suitable for this purpose.

Monoclonal antibodies have also been used. Only a few direct
comparisons have been made between poly- and monoclonalsin the
same test system. The polyclonals were reported to give more sen-
sitive assays whereas the monoclonals may give linear IgE dilution
curves over a wider range (11,16). It must be emphasized that the
introduction of monoclonal antibodies does not necessarily improve
an assay, but that every reagent has to be judged on its own merits.

Solid Phase. Polysaccharides, like dextran, agarose, and cellu-
lose, have advantages in terms of the capacity and reproducibility
of binding, and the stability of the reagents permit long shelf life.
Several other polymers have also been employed. Passive coating
of glass (17) or plastic materials such as polystyrene (I18) or poly-
vinylchloride (19,20) have been used with varying degrees of
success in IgE assays. Limitations in reproducibility owing to var-
1ations in binding capacity, interference by serum factors, and lim-
ited measuring ranges are observations frequently made for micro-
titer plate assays (14,21-25), regardless of the procedure used for
the binding of the anti-IgE to the solid phase. Also nitrocellulose
sheets (26), magnetic polyacrylamide beads (27-29), and latex par-
ticles for agglutination have been applied. ' '

Labels. Many attempts have been made to directly label antibod-
ies with tracer atoas other than the commonly used radioisotopes.
So far, only enzyme labels have been capable of emitting signals
strong enough to permit measurement of very low concentrations
with the detection systems presently available. Fluorescence
labels have been reported but show limited sensitivity (30,31). B-
Galactosidase (9), horseradish peroxidase (32,33), and alkaline
phosphatase (23-34) are frequently used enzymes that can be com-
bined with chromogenic (22,23,25,29,35,36), flourogenic (29,34,
37,38), and luminescent counterparts (33,39).
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Evaluation and Standardization

Ever since the first international IgE reference preparation was
released by the World Health Organization (WHO), it has been pos-
sible to calibrate measurements of IgE in various body fluids and
express the concentration in kilounits/liter (1 kU is approx. 2.4 ug)
(40). However, it became evident relatively soon thereafter that
non-Igk factors in the samples may influence various methods dif-
ferently. The very first competitive immunoassay (RIST) was
shown to give too high values in the range below 50 kU/L (41) and
was also found to be unsuitable for measurements in certain secre-
tions because of nonspecificinterference (4). Sandwich immunoas-
says should beinvestigated also for size and position of the so-called
high-dose hook effect (42), which might occur at unacceptably low
concentrations as a result of inadequate test conditions.

The fact that recently released commercial kits for IgE quantita-
tion have been reported to yield from 50 to 150% of the expected
values over a wide range (6,38) emphasizes the importance of
scrutinizing every new assay in terms of the validity of calibrator,
reproducibility, true sensitivity and specificity, and correlation to
reference method.

Autoantibodies to IgE have been found in serum of allergic pa-
tients. These are of the IgM (43) and IgG (44) type, both free and
in complex (44). The antibody concentrationis usually verylow and
only a small portion of the IgE seems to be complexed. Additionally,
rheumatoid factors (45) and antinuclear antibodies (46) of the IgE
type have been described. It is possible that in certain cases the
presence of an anti-IgE can influence the results of an IgE determi-
nation. ,

— Specific Inmunoglobulin E Antibody Assays

Techniques

The radioallergosorbent test (RAST) described in 1967 (2) was a
unique assay at that tirge;’If, provided a method for immunoglobu-
lin class-specific measurements of antibodies against a practically
unlimited range of antigens at a sensitivity level never reached
before. The original procedure based on suspensions of allergen—

Sephadex particles and radiolabeled anti-IgE has been improved
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IZBE{ modified (4¢7-50), and various alternative reagents have been
described. (Examples are given under Reagents below.) Reversed

i modifications of the RAST that utilize labeled allergens have been
described (51-54).

All the assays and semiquantitative tests for allergen-specific
IgE antibodies are solid-phase immunoassays. The use of crossed
radioimmunoelectrophoresis has been suggested for this purpose
(65). However, only antibodies to allergens recognized by the rabbit
can be detected, and when detected they may be underestimated
owing to blocking of the IgE-binding sites by the IgG antibodies
used totrap the allergens (56). Tests for histamine release from na-
turally or passively sensitized basophils (57) or basophil degranu-
lation tests (58) are mediator releasability tests rather than assays
of specific IgE antibody.

Reagents

Anti-Immunoglobulin E. The comments made above for serum
IgE assays are valid also for the specific antibody tests. Some of the
monoclonal antibodies described (14,16,28,59,60) are reported to
be comparable to the anti-IgE of the most widely used in vitro assay
for IgE antibodies, the Phadebas RAST (Pharmacia Diagnostics
AB), although others are less sensitive in detecting specific IgE an-
tibodies. :

Labels. The majority of test systems described during the last
few years are enzyme immunoassays. p-Galactosidase was used in
colorimetric (9,22,28,36) and fluorometric (37) assays, horseradish
peroxidase in colorimetric (20,26,61,62) and luminescence (39)
tests, glucose oxidase in colorimetric (27), and alkaline phospha-
tase in colorimetric (63,64) as well as fluorometric (65) systems.
The enzymes are mostly conjugated directly with the anti-IgE, but
a few investigators have utilized bioton-avidin bridges (20,62).

Allergens. It is obvious that the sensitivity and specificity of an
IgE antibody assay are dependent on the quality of the allergen pre-
parationsused. Even minor variations in the methods for collec-
tion, cultivation, or storage of allegen source materials may cause
significant changes in the content of allergenic components. De-
gradation and contamination are major risks, which have to be con-
sidered and avoided (Table 1). Differences in allergens have been
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| ’/failed to show any obvious correlation between IgE antibody levels

in nasal secretion and severity of rhinitis, suggesting that several
other factors are involved (93).

Several studies performed during the last few years seem to sug-
gest that also some of the IgE of tear fluids may be locally produced
(94-97). Measurements of IgE and IgG antibodies in tears are said
to be helpful in diagnosis of vernal conjunctivitis although local pro-
duction does not appear to be limited to atopic eye disorders (98).
In allergic conjunctivitis, apart from spring pollen allergy and in
allergic rhinitis, the IgE in the tear fluid has been reported to be a
result of leakage from the serum rather than of local production
(99). Conflicting data on IgE in other secretions have been reported
(109). IgE has been found in intestinal fluid (100), polyp fluid
(101-103),bronchial lavage (104), pleural effusion (105), middle ear
effusion (106), cerebrospinal fluid (107), and breast milk (4). Small
amounts of an Fc"-like IgE fragment have been found in rectal
washings (108). Recent studies using a particle agglutination-
counting immunoassay (PACIA), in which all IgE material is
transferred to Fc" fragments, a procedure likely to eliminate most
interfering factors, essentially failed to detect significant levels of
IgE in any secretions (109).

It must be emphasized that before any measurements are made
in a sample from new sources, studies on recovery and parallelism
have to be performed, covering the entire expected range of IgE con-
centrations. Positive and negative interferences of antibodies or
other macromolecules cannot be excluded until proven irrelevant
for the particular method that is to be used.

%
i e |

Interference in Radioallergosorbent Tests
by Immunoglobulin G Antibodies

The studies of Zimmerman et al. (110) where the investigators
tried to minimize the allergen concentration in a RAST test drew
attention to the fact that RAST using a solid phase with inadequate
concentrations of allergen is sensitive to interference by non-IgE
antibodies. When cellulose powder was compared with the disks, it
was found that interference was negligible in the disk based system
owing to the higher antigen capacity of the disk (111). In only 2 of
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96 sera from patients on ragweed immunotherapy could interfer-
ence be documented. Similar statements were made by Nelson
(112) who reported that his studies on follow-up of grass pollen
allergen immunotherapy suggested that interference by blecking
antibodies with the Phadebas RAST was minor and that the decline
in RAST levels represented true declines in specific IgE antibody
levels.

In some studies of possible interference (113,114), the investi-
gators did not acknowledge the basic rule for the evaluation of test
systems, i.e., follow the manufacturers' instructions for use. A ma-
Jjority of the patients selected for these studies did indeed have
specific IgE levels outside the working range of the test, where
quantitative information cannot be expected.

Hamilton and Adkinson (115) found the interference to be varia-
ble and unlikely to cause false-negative test results. In a recent
study on Phadebas RAST pollen allergens, Squire et al. (116) found
that the suppression of IgE antibody binding by IgG antibody was
only 3%. Phadebas RAST was thus less affected by rising IgG anti-
body concentrations during allergen immunotherapy than was the
skin test.

Our own studies on the effect of increasing concentrations of IgG
antibodies on the measurement of low, medium, and high concen-
trations of IgE antibody within the measuring range of the Phade-
bas RAST showed no or only modest interference. In no case was

INDICATIONS AND INTERPRETATIONS

Serum Immunoglobulin E Reference Values in Adults

The use of a test for the identification of pathological casesis tra-
ditionally based on the establishment of a "normal" range for the
specimen. In the case of IgE such studies on healthy individuals
have been reported frcm various parts of the world since 1967. The
upper limit of the normal range considered as the cutoff between
normal and allergic cases by laboratories in different countries
varies from 100 to over 700 kU/L. Itis evident that the importance
of serum IgE measurement as a part of an allergy investigation is
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highly dependent on the establishment of the cutoff level—the
higher it is the less likely it is that patients will be subject to ade-
quate further investigations.

Improved measuring techniques, better statistical methods, but
—above all—stricter clinical criteria haveled to a dramatic drop in
the adult reference level for serum IgE.

Recent studies of IgE levels in healthy nonatopic adults showed
means well below 20 kU/L. If all smokers were left out, the values
dropped to 10 kU/L, which s likely to be very close to the mean level
oftruly healthy adults (117-123). N onatopic smokers have IgE lev-
els about twice as high as nonatopic nonsmokers (120,121,124).

The age of the individuals in the study group influences the re-
sults, especiallyifthe selection criteria have not been strict enough
to permit exclusion of all allergicindividuals (119). Environmental
conditions, i.e., degree of stimulation by parasites and other IgE-
stimulating agents, influence the mean levels as exemplified by
rural and urban blacks in Gambia (125) and urban blacks in the
United States (126).

Serum Immunoglobulin E Reference Value
in Infants and Children

- Asseen with adults, a great variety of "normal"” values from more
or less well-defined population samples have been reported. They
differ because of varying selection criteria and environmental dif-
ferences. A few studies show the development of serum IgE from
birth into puberty (123, 127-130). The values reported by Kjellman
etal. (127), are somewhat lower than most of the others. Thisis be-
cause very strict selection criteria were applied. Aiming at a group
representing the normal as closely as ever possible, those who de-
veloped allergic symptoms during an 18-month observation period
after the test were excluded from the data.

The results from the study by Bhalla et al. (130) on American
children have been found to be statistically indistinguishable from
those of Kjellman et al. It was also found that log IgE vs log age
(months) showed a linear relationship (Fig. 2). A linear regression
analysis on the combined data from both studies, totaling 466 child-
ren, permitted calculation of the most probable serum IgE levels
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Fig. 2. Development of serum IgE with age during childhood. Data compiled from Kjeliman
etal. (127) and Bhalla et al. (130), n = 466.

(geometric mean and mean + 1 SD) for the ages from 6 wk to 10 y.
Calculated data for the ages are shown in Table 2 (see p. 106). It
is suggested that the mean + 1 SD, which at the age of 10 y
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Table 2
Immunoglobulin Reference Levels in Childhood®
Age Geometric mean +1SD
6w 0.59 2.33
3 mo 1.04 4.11
6 1.83 7.26
9 2.56 10.1
12 3.24 12.8
2y 5.72 22.7
3 7.98 31.6
4 10.1 40.1
5 12.1 48.1
6 14.1 55.9
7 16.0 63.4
8 179 70.8
9 19.7 78.0
10 21.5 85.0

“Calculated from the combined data of Kjellman et al. (127), and Bhalla et
al. (130), based on 466 healthy children aged 6 w to 14 y.

approaches the 100 kU/L adapted by Zetterstrom and Johansson
(131) as the upper cutoff for adults, is considered as "the borderline
of normality" in the sense that higher values lead to continued in-
vestigations of the cause of the elevation: allergy, parasitosis, and
SO on.

Serum Immunoglobulin E Levels in Allergic Disease

Even in the first reports of IgE levels in asthma in 1967 (1),1t
was suggested that measurement of serum IgE could be valuable
in discriminating between what at that time often was referred to
as intrinsic and extrinsic disease. It was later shown that more
sensitive methods were better suited for measurement of normal
levels and had a higher discriminating power (117).

Not surprisingly, it was found that the IgE concentration was in-
fluenced by specific allergen stimulation. An increase was regu-
larly found during the pollen season in pollen allergic individuals
andin the early phase ofimmunotherapy (133). The more allergens
a patient was sensitive to and the more symptoms he had, the
higher the IgE level was (134).
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IgE in Differrential Diagnosis of Atopy—Nonatopy

In a basic study on the value of serum IgE measurements (131),
the patient material comprised all patients referred to the county
hospital for allergologic investigation during 1 y. Among them
were a few who suffered from nonallergic diseases such as bronchi-
tis and emphysema, but the rest all had allergic symptoms, mainly
rhinitis or asthma. The patients with symptoms of allergic disease,
totaling 445, were classified with regard to atopic status depending
on results of skin tests, challenge tests, and RAST. Serum IgE lev-
els were measured in 412 patients; 160 were classified as non-
atopic, and 252 as atopic.

There was only amoderate overlap between the reference mater-
1al and the atopic patients. Only 3 0f 252 atopic patients had an IgE
concentration lower than 20 kU/L whereas 63% of the healthy in-
dividuals had IgE values in this range. An IgE level of 100 or above
was found in 2 of the 175 subjects in the healthy reference material
and in the majority of the atopic patients.

Toillustrate the relation between serum concentration and diag-
nostic classification, the group of 412 patients can be divided into
three subgroups according to their IgE level: 70 patients (17%) had
IgE levels below 25 kU/L, 125 patients (30%) had IgE levels be-
tween 25 and 100 kU/L, and 217 patients (53%) had IgE levels
above 100 kU/L. The distribution of atopics and nonatopics in each
group is shown in Table 3.

It is evident that the majority of the patients can either be cor-
rectly classified as nonatopic/atopic or recommended for further
investigation based only on the IgE level. Only 11 patients (corre-
sponding to 4.4% of the atopics or 2.7% of the patients) who had low-
grade, mostly monovalent, pollen allergies would escape detection
ifan IgE above 25 kU/L was taken as the only criterion for extensive
allergologicinvestigation. The combination of IgE with clinical his-
tory would certainly decrease this number. Similarly, the great
majority of the patients of the group with IgE above 100 kU/L are
definitely atopic and the offending allergens should be identified.
The patients of this group were often sensitive to several types of
allergens and a correlation between the number of allergen sensi-
tivities and the IgE level was also demonstrated.

The measurement of total serum IgE provides essential informa-
tion for the investigation of patients with suspected allergic dis-
eases and is indicated in all cases where the clinical history is

Clinical Reviews in Allergy Volume 6,1988
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Table 3
Distribution of Atopics and Non-Atopics in Patient Groups
with Low, Medium, and High Serum IgE

IgE concentration <25 kU/L  25-100 kU/L >100 kU/L

n 70 125 217
Percent atopic 16 57 78
Percent nonatopic 84 43 22

inconclusive. The study referred to above shows that about two-
thirds of the paitents can be classified as likely to be nonatopic (<25
kU/L) or atopic (>100 kU/L), the probability of correct classification
is in both cases about 80%; further allergy testing of patients with
levels below 25 kU/L is not indicated unless strongly supported by
clinical history; the IgE level gives important guidance for further
investigation regarding the range of allergens to be tested.

Serum Immunoglobulin in Prediction
and Prevention of Atopic Allergy in Infants

Atopic allergy constitutes a major pediatric problem because of
its high incidence and its serious consequences in adolesence. Pre-
ventive measures reduce the incidence of early-developing atopic
symptoms but prevention should start at birth. This requires tools
by which development of disease can be predicted.

Predisposition for atopic allergyisinherited and a reliable family
history is helpful but often difficult to obtain. The child with two
allergic parents is a high-risk child. However, the great majority
of children have single or no heredity for allergy and a screening
test is necessary to identify those at risk. The value of serum IgE
measurements for the prediction of atopic allergy has been exten-
sively studied (185-141). Healthy reference populations show lev-
els well below 1 kU/L at birth (127,130).

Croner and Kjellman (139) found that 70% of children with a cord
serum level higher than 1.3 kU/L developed allergy before 18
months of age. The corresponding figure for children with normal
levels was 5%. Serum IgE measurement was found to be a more ef-
fective tool than family history (Table 4). A recent study by Kjell-
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Table 4
Prediction of Allergic Disease in Neonates®
(Before the Age of 18 m)

Predictive value, percent

Predictive tool Positive Negative
Family history 11 95
IgE measurement? 70 95

®Adapted from Croner et al. (139).
>1. 3 kU/L (Phadebas IgE PRIST).

man and Croner (141) shows that more than 90% of children having
along-lasting atopic disease during their first 6 years of life had in
fact IgE levels higher than 0.9 kU/L at birth. The same was true
for about half of the children showing atopic symptoms at some oc-
casion during the same period.

Prediction of allergy is of course meaningful only if preventive
measures can be recommended to the parents (142). Such recom-
mendations have been developed by health care authorities in some
countries. These include prolonged breast feeding and elimination
of inhalation allergens and tobacco smoke. Smoking during preg-
nancy should also be avoided since it increases the risk of allergy
even in nonatopic women (143).

Duchateau and Casimir (144) reported encouraging results in
breast-fed babies as compared with babies who received cow's milk
during the first month oflife. A very high proportion of the children
with elevated IgE levels at birth developed symptoms if fed with
cow's milk. A similar but breast-fed group was essentially free of
symptoms. Control groups with low IgE, i.e., less than 1 kU/L,
seemed not to be affected by feeding. The authors recommended
general screening of all newborn babies justified by the around 10%
frequency of elevated IgE in the total newborn population, the im-
portance of a high compliance to the preventive measures, and the
trauma and cost caused to the patient and society if the disease is
permitted to develop at an early age. Similar data were presented
by Businco et al. (145) and Chandra et al. (146).

Clinical Reviews in Allergy Volume 6,1988
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Serum Immunoglobulin E Levels in Nonallergic Diseases

In addition to atopic diseases, high Igk concentrations are regu-
larly seen in certain parasitic infestations caused by helminths
such as ascaris, toxocara, schistosoma, hook worm, and others
(147). The IgE is the result of a combination of a specific IgE anti-
body production and a nonspecific adjuvant effect. The IgE levels
often are higher than in atopic allergy, in rare cases more than
100,000 kU/L, but decrease significantly within months of an ef-
fective treatment (148).

Increased serum IgE concentrations have also been found in cer-
tain viral infections such as Epstein-Barr virus (149), cytomegalo-
virus (150) and mononucleosis. Here, a time-dependent variation
with the highest values after a couple of weeks of infection is seen
although many cases never exceed the normal IgE range. It is
likely that the viral infection interferes with mechanisms for IgE
production control in a nonantigen-specific way.

In the graft vs host reaction, often after a bone marrow trans-
plantation, an IgE peak covering 5-19 disoften seen(151). Thelgk
increase from baseline can be considerable, sometimes several
hundredfold. No antigen specificity has been found and the IgE
production is most likely a result of disturbances in production
control. A similar phenomenon has been reported in rare cases of
combined immunodeficiency and in the late stages of certain
malignant diseases (147).

Specific Inmunoglobulin E Antibody
in Relation to Disease State and In Vivo Tests

Allergy is a complex of conditions presenting itselfin a variety of
ways. The different types of disorders often occur simultaneously
in the allergic patient, presenting difficult differential diagnostic
problems that have to be solved before the disease can be ade-
quately treated. Some major events in the development of an al-
lergic response (152) are summarized in Fig. 3.

Atopic allergy is traditionally diagnosed by introducing extracts
of possible allergen sources into the skin, the nose, the eyes, or the
bronchi, i.e., by skin or provocation tests. Itis well known that the
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Fig. 3. Some mechanisms potentially involved in immediate and late-phase reactions
to external stimuli.

reliability of skin and provocation tests is highly dependent on the
quality and potency of the allergen preparations used. Numerous
authors have commented on the fact that high concentrations of al-
lergen, particularly upon intradermal administration, frequently
also provoke reactions in individuals free of allergic symptoms. It
has been shown that such reactions are most frequent with aller-
gens originating from epithelia, fungi, and foods. The difficulties
with the skin test are clearly illustrated in the studies by Toogood
(1563) showing that an allergen concentration high enough to detect
all sensitiveindividuals (100% sensitivity) will also give a high pro-
portion of positive reactions in nonsensitive individuals. In the
case shown in Fig. 4, about 60% false-positive reactions were ob-
tained, i.e., a very poor specificity. One explanation for this situ-
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B Sensitivity 90%

Mean Specificity 90%

100 +

50+

Clinic 1 23 4 5 6 7 8 9 10 11 12 13

Fig. 5. Sensitivity and specificity of Phadiatop. A summary of results from 13 clinical trials

hour laboratory test (radioimmunoassay or enzyme immuiloassay)

| that applies a combination of inhalant allergens selected on the ba-

sis of knowledge and experiences about the situation in different
geographical areas regarding: local aerobiology, potential expo-
sure, immunochemical characteristics, 1mmunolog1c cross-reac-
tions, sensitizing capacity, and clinical relevance.. Y

The results of the first 13 of a series of clinical tnals comparmg
Phadiatop with the judgment of the clinician based on his routine
in terms of tests and diagnostic criteria shew an average sensitiv-
ity as well as specificity of 90% in groups of patients with respira-
tory symptoms (277) (Fig. 5). The variation between the trials
reflecis the variationbetween the physicians' judgments andis not
a variation in the test performance. Itis hoped that a test like this
will contribute to decreasing the number of individuals suffering
from an undiagnosed allergy by providing a decision aid for the dif-
ferentlal diagnosis at the primary-care level. :
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