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During the past several years, immunoassays for specific IgE
antibodies have been refined to permit reporting resultsin
mass units. Thus quantitative immunoassays for |gE antibod-
iesmay be an adjunct to skin tests. In cases of food allergy
among children with atopic dermatitis, cutoff values for IgE
antibody concentrations to egg, milk, peanut, and fish have
been derived to provide 95% positive and 90% negative pre-
dictive values. Food-specific IgE antibody deter minations can
also be used to predict which food allergies are resolving spon-
taneously. Elevated egg-specific IgE antibody levelsin infancy
are associated with significantly increased risk for develop-
ment of inhalant allergieslater in childhood. In cases of
inhalant allergy, specific IgE antibody levels correlate closely
with results of inhalation challenge studies in cat-sensitive per-
sons. Also, mite-specific IgE antibody levels correlate signifi-
cantly with the mite allergen contents of reservoir dust in the
homes of mite-sensitive persons. Immunoassays for quantita-
tion of specific IgE antibodies may be used to document aller-
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gen sensitization over time and to evaluate therisk of reaction
on allergen exposure. However, immunoassays and skin tests
are not entirely interchangeable, and neither will replace the
other in appropriate circumstances. (J Allergy Clin Immunol
2000;105:1077-84.)

Key words: IgE antibody, quantitative immunoassay, allergic dis-
ease

Since the discovery of IgE more than 30 years ago and
the subsequent establishment of immunoassays for aller-
gen-specific IgE antibodies, many controversies have
arisen. Initial debates centered on the relative sensitivity
and specificity of those immunoassays versus skin test-
ing, as well as on the various methods used for reporting
immunoassay results. In particular, the cutoff point used
to separate normal from elevated IgE antibody levels has
been a persistent issue. In recent years the immunoassays
have undergone several refinements, including the sub-
stitution of enzyme-tagged monoclonal detection anti-
bodies for the original radiolabeled polyclonal antibod-
ies; the development of solid-phase support systems with
higher alergen binding capacities; and the introduction
of an assay system in which fluid-phase allergen is bound
to the solid phase only &fter the allergen has complexed
with fluid-phase IgE antibodies. Although older assays
are still available, newer immunoassays have the capaci-
ty to quantitate | gE antibodies in mass units, and the clin-
ical significance of such quantitation is being studied.
The current article summarizes a workshop regarding the
technical and clinical benefits of these improved
immunoassays.

MEASUREMENT OF IgE ANTIBODY IN MASS
UNITS
Immunoassay design

Allergen-specific IgE antibodies are measured in the
presence of other antibodies of the same isotype and anti-
bodies of other isotypes specific for the same dlergen. This
requires specific recognition by the allergen-binding sites
(Fab) and the isotype-specific epitopes (Fc) in the same

1077



1078 Yunginger et al

Abbreviations used
FDA: US Food and Drug Administration
ID: Intradermal (skin test)
kU/L: Kilounits per liter
kUA/L: Kilounits of antibody per liter
NPV: Negative predictive value
PPV: Positive predictive value
SPT: Skin prick test
WHO: World Health Organization

assay. All assay designs therefore include a solid phase for
the separation of bound and unbound IgE antibodies. The
allergen source materias used in the assay should be well
characterized, and critical allergens should not be lost dur-
ing the production of reagents; this provides precise and
reproducible datain clinical alergy investigations.1

An assay that provides a large excess of major and
minor allergens maximizes the binding of IgE antibodies.
This makes the assay less easily inhibited by competing
antibodies of other isotypes. It also provides conditions
for quantitation of the sum of all bound antibodies on the
basis of their specificity in an affinity-independent man-
ner. The law of mass action, applied to heterogeneous
solid-phase immunoassays, predicts that when the avail-
able allergen concentration isincreased to the level where
90% of the IgE antibody of the serum sampleis bound to
the solid phase, the assay is essentially independent of the
affinity between each IgE antibody and its epitope.2

Anti-IgE preparations must be IgE Fc specific. First-
generation assays used affinity chromatography—purified
polyclonal antibodies, whereas newer assays use mix-
tures of polyclonal and monoclonal antibodies with com-
plementary dose-response characteristics. This ensures
greater assay precision over time.

Quantitative immunoassays for specific IgE antibodies
require the inclusion of a standard curve. Cdlibrators for
both specific and total IgE measurements should be trace-
able to the World Health Organization (WHO) Interna
tional Reference Preparation for Human IgE, 75/502. If
the solid-phase allergen is present in excess and has the
capacity to bind the IgE antibodies quantitatively over the
whole range of concentrations, this permits demonstration
of paralelism between the different samples and the cdli-
brator curve even above this range.34 An example show-
ing measurement of total IgE and specific IgE in seridly
diluted samples is shown in Fig 1.5 Model experiments
have confirmed that the allergen-specific IgE unit (kU/L)
is equal to the international unit (kU/L) for IgE protein.>

Quantitation of IgE antibodies: Quality
assurance and quality control

Quality assurance and quality control encompass all
those measures taken to guarantee that the assay will per-
form in a reliable fashion. Quality assurance by manu-
facturersincludes specifications for all phases of produc-
tion to verify that a reagent is performing according to
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specifications. Before licensing a product, the US Food
and Drug Administration (FDA) requires that these ele-
ments are in place.

Manufacturers of allergen extracts have relatively sim-
pler requirements for quality assurance because these
extracts are considered biologic products rather than test
devices. During the past decade several alergens com-
monly used in the United States have been standardized,
including extracts of house dust mites, Hymenoptera
venoms, cat hair/dander, short ragweed pollen, and sev-
era grass pollens. Standardized extracts contain defined
quantities of major allergens or are labeled in units that
correlate with biologic activity. Also, alergenic extracts
are required to be sterile and labeled with expiration
dates that reflect both the time of manufacture and the
diluent being used.

Test devices for specific IgE come under different reg-
ulations that include proof of safety. For the manufactur-
ers, this requires calibration of equipment, characteriza-
tion of allergen reagents, documentation that reagents are
specific, assessment of interlot and intralot reproducibil-
ity, and submission of this information with each new lot
of test materials produced.

Significant improvements have been achieved in the
performance of tests for IgE antibodies by clinical labo-
ratories. In addition to the improvements in the test sys-
tems described above and in technology used by clinical
laboratories, much attention has been focused on the lab-
oratories themselves. The Clinical Laboratory |mprove-
ment Amendments of 1988 set standards for all laborato-
ries engaged in clinical testing.® These standards include
requirements for trained supervisory and testing person-
nel, record keeping and instrument maintenance, daily
quality control practices, result reporting, and laboratory
inspection and accreditation. In addition, specific recom-
mendations for performing tests for IgE antibodies are
detailed in a recent publication from the National Com-
mittee for Clinical Laboratory Standards.” The recom-
mendations include quality control procedures for daily
performance of testsin the clinical laboratory setting and
minimal performance targets for IgE antibody assays.
For example, interassay coefficient of variation in IgE
antibody assays should not exceed 15%. Clinical |abora-
tories are also encouraged to participate in a program of
interlaboratory proficiency testing. Such programs are
available from some manufacturers of reagent test sys-
tems8 and from independent providers, such as the Col-
lege of American Pathologists. Proficiency testing pro-
vides a benchmark of accuracy for results reported by
clinical laboratories. The results also enable laboratories
to assess their own performance and the performance of
various commercially available testing systems. With
respect to quantitation of IgE antibodies, the results of
proficiency testing indicate that some, but not al, clinical
laboratories report results for sera that contain IgE anti-
bodies to several common allergens with interlaboratory
coefficients of variation of lessthan 15%.° However, pro-
ficiency testing has not been performed with all available
alergens. Clinicians should be alert to the performance
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of their own laboratories and should ask the laboratory
director about the type of test procedure in use and its
performance on proficiency test specimens.

Quantitative IgE levels for predicting
development of atopic disorders

Prompt perinatal identification of high-risk atopic
infants is important to institute preventive efforts early
inlife because acritical period exists early postnatally in
which the genetically programmed atopic-prone infant
may be at an increased risk to become sensitized to aller-
gens. Unfortunately, there does not exist today any pre-
natal atopic marker with a high enough predictive capac-
ity to be practical for screening for the high-risk infant.
An elevated cord blood IgE level may be useful for iden-
tifying high-risk children for research purposes.10 Alter-
natively, high-risk infants could be identified for alergy
prevention after the development of an indicator atopic
marker, such as a food- or aeroallergen-specific IgE
antibody level.

Ease and accuracy of measurement is important for a
screening test. The prevalence of the atopic marker in the
population screened will affect the sensitivity of the screen-
ing test; the lower the prevalence, the lower the sengitivity.
Thetime of onset of the marker isimportant; the earlier the
onset, the greater likelihood that the test will be clinically
meaningful.

Early sensitization to chicken egg has been evaluated
as a marker for development of atopic disease.
Detectable egg white-specific IgE (20.35 kU,/L) at age
8 months (9% prevalence) in an unselected cohort of 86
Swedish girls evidenced 50% sensitivity, 97% specifici-
ty, and 70% positive predictive value (PPV) for atopy at
7 years, which was a better predictor than was elevated
cord blood IgE levels among the same cohort (Table 1).11
Similarly, a positive ovalbumin SPT at age 6 months
showed a 40% sensitivity and 95% specificity for atopic
disease at age 18 months.17 Elevated egg-specific IgE
(20.35kU,/L) by age 1 year in an unselected birth cohort
is associated with a significant increase in both outdoor
and indoor aeroallergen sensitization by age 3 years
(Table 1).12 Increasing the cutoff value of egg-specific
IgE to =22 kU,/L increased the PPV to about 75% but
lowered the sensitivity to about 15%. However, only 3%
of the cohort had levels of egg-specific IgE 22 kUA/L
compared with 10% having levels =0.35 kU /L.

In two high-risk birth cohorts Burr et al14 and Zeiger
and Hellerl3 observed that a positive egg SPT by age 1
year (7%-15% prevalence, respectively) evidenced mod-
erate PPV (48%) for mite sensitization to high PPV
(>70%) for outdoor and indoor aeroallergen sensitization
and allergic rhinitis or allergic asthma. Sensitivities for
these tests were unfortunately extremely low (20%-
30%), but specificities were high (>90%). The preva-
lence of allergic rhinitis and aeroallergen sensitization
were increased by at least a 2-fold factor in these high-
risk infants with positive egg SPTs.13.14

Elevated IgE antibody concentrations (=0.35 kU,/L)
to one of four food alergens (egg, milk, soy, or wheat) at
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FIG 1. Parallelism of sample and calibrator dilutions demonstrat-
ed by measurement of total (closed symbols) and allergen-specif-
ic (open symbols) IgE in serial 3-fold dilutions of two sera
(squares, circles) containing different quantities of birch
pollen-specific IgE antibodies.>

age 1 year (14% of a birth cohort of 165 infants) evi-
denced high PPV and specificity but low sensitivity for
aeroallergen sensitization at age 5 years (P < .001) (Table
1).15 A persistently elevated food-specific IgE antibody
(20.35 kU,/L) by 2 years of age showed a significant
predictive capacity for alergic rhinitis and asthma at age
5 years (P < .001) (Table 1).16 However, screening at age
2 yearsfor persistent food sensitization delays identifica-
tion of high-risk children and postpones initiation of pre-
ventive measures.

Meta-analyses of epidemiologic studies have quanti-
fied the modifiable risk factors for asthma. Parental
smoking, breast-feeding for less than 3 months, and con-
sumption of alow fish/omega-3 diet, al reported as risk
factors for asthma, account for only 1.3-, 1.5-, and 1.7-
fold risks, respectively.18 Conversely, mite sensitization
early in infancy accounts for 3.4-fold and 19.7-fold risks
with low level and high level exposure, respectively.18
Thus efforts to reduce mite exposure levels are para-
mount for effective asthma prevention. Recent studies
that have effectively reduced mite exposure by physical
means (antimite bedding encasements, residence at high
altitudes) have shown a significant effect in preventing
mite sensitization!® or development of symptomsin per-
sons aready sensitized to mites?0 and in reducing mite-
specific IgE concentrations in sensitized and sympto-
matic mite-sensitive persons.21.22 These encouraging
results need to be confirmed in larger multicenter trials.
Should such large-scale trials confirm the effectiveness
of mite avoidance methods to suppress mite-specific
IgE, then identification of the high-risk child becomes
paramount for introduction of secondary and tertiary
alergy prevention.
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TABLE |. Capacity of food sensitization in infancy and early childhood to predict the development of inhalant sensitiza-
tion, allergic rhinitis, and asthma from ages 3 to 7 years in unselected and high-risk cohorts

Risk factor Outcome Sensitivity Specificity PPV NPV Statistical
Study Cohort (prevalence %) (prevalence %) (%) (%) (%) (%) significance
Hattevig et a1l Unselected females 8-mo egg-IgE  7-y + inhdant-IgE 56 96 63 95 P <.001
(n=86) 20.35 kU, /L (11%)
(9%)
7-y atopy (15%) 50 97 70 92 P <.001
Nickel et al12 Unselected 1-y egg-1gE 3-y outdoor allergen- 20 93 36 93 P <.001
(n=434) 20.35 kUp/L IgE 20.35 kU, /L
(10%) (10%)
Zeiger and Heller!3  High-risk <1y + egg 7-y + inhaant SPT 24 92 72 58 P <.001
(n=165) SPT (16%) (45%)
7-y dlergic rhinitis 28 93 72 65 P <.001
(39%)
7-y asthma (31%) 24 88 438 72 P =.046
Burr et al14 High-risk 6-mo + egy 7-y + mite SPT 20 96 48 83 P <.001
(n=427) SPT (7%) (19%)
Kulig et al15 Unselected 1-y + food-IgE  5-y mite-IgE 35 9 71 77 P <.001
(n=165) (egg, milk, 20.35 kU, /L
wheat, or soy)  (30%)
20.35 kUp/L
(14%)
Kulig et al6 Unselected <2-y persistent  5-y dlergic rhinitis 24 93 44 93 P <.001
(n = 459) food-1gE (18%)
20.35 kU /L
(10%)
5-y asthma (9%) 40 93 36 94 P <.001

TABLE Il. PPV and NPV of food-specific IgE concentrations (kU,/L) for predicting reactions on oral challenge of chil-

dren and adolescents with atopic dermatitis25

>95% PPV >90% PPV >95% NPV >90% NPV
Egg 6 2 — 0.6
Milk 32 23 0.8 1.0
Peanut 15 9 Best NPV = 85% at <0.35 kU,/L
Fish 20 95 0.9 5
Soy Best PPV =50% at 65 kU/L 2 5
Wheat Best PPV = 75% at 100 kUA/L 5 79

There was no relationship between IgE antibody level and severity of the reaction.

Quantitative IgE levels in food allergy

Earlier studies suggested that quantitative testsfor food-
specific IgE might assist cliniciansin establishing the clin-
ical relevance of food sensitization and in following
patients over time for development of tolerance.2324 In a
subsequent study Sampson and Ho25 studied 196 children
and adolescents (mean age 5.2 years, 60% male) with
atopic dermatitis who were randomly selected from a pool
of 300 patients who underwent evaluation for food alergy
over a 10-year period. Stored sera were analyzed for spe-
cific IgE antibodies to foods commonly causing alergy in
children, including egg, milk, peanut, soy, wheat, and fish.
Food allergy was diagnosed by double-blind, placebo-con-
trolled oral food challenges or by a“convincing” history of
anaphylactic reactions. The prevalence of specific food

allergies in the group ranged from 22% for whesat to 73%
for egg. The performance characteristics of SPTs (positive
response = wheal =3 mm than the negative control) and the
quantitative immunoassay (positive response = =0.35
kUA/L) (egg, milk, peanut, fish) were comparable, with
excellent sensitivity and negative predictive accuracy but
poor specificity and positive predictive accuracy. Diagnos-
tic concentrations of food-specific IgE antibodies indicat-
ing 95% and 90% PPV and negative predictive value
(NPV), respectively, were derived, asshownin Tablell. In
our experience, the use of these cutoff values as decision
points for performing oral food challenges can reduce the
need for oral challenges by about 50%. The poor predic-
tive values for soy and wheat are presumably due to cross-
reacting proteins between these foods and peanut and
grass pollen, respectively.
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TABLE Ill. A comparison of the performance characteristics of various diagnostic tests for cat-induced asthma3!

Diagnostic test Sensitivity (%) Specificity (%) PPV (%) NPV (%) Efficiency (%)
SPT
FEV, 96.9 (+3.8) 80.9 (+8.6) 78.5 (x9.0) 97.4 (£3.5) 87.5(x7.2)
Any + 79.2 (£8.9) 90.6 (+6.4) 92.6 (+5.7) 74.3 (£9.6) 83.4 (x8.2)
ID skin testing
FEV, 0 31.6 (x14.6) 0 92.3 (+8.4) 30.8 (x14.5)
Any + 60.0 (+15.3) 31.0 (x14.5) 23.1(x13.2) 69.2 (+14.5) 38.5(+15.3)
Cat-specific IgE antibody assay
FEV, 90.9 (x6.6) 84.1 (8.3 74.1 (£9.9) 94.9 (£5.0) 86.4 (£7.1)
Any + 69.2 (+10.5) 100 100 72.7 (¥10.1) 83.1 (x8.5)

The sensitivity, specificity, PPV, NPV, and efficiency of SPTs, ID skin tests, and cat-specific IgE antibody assays are displayed with regard to the maximum
decline in FEV 1 and any positive challenge outcome (Any +), with 95% confidence limits indicated in parentheses.

Crespo et a26 also investigated the use of quantitative
IgE antibodies for the prediction of acute reactions to
eggs. Forty children with acute reactions to chicken egg,
but without atopic dermatitis, were challenged orally to
egg after 2.5 years of egg elimination. The results of oral
challenges were correlated with the concentration of egg-
specific IgE antibody at the time of the challenge. The
likelihood ratios for a positive oral challenge (egg white
IgE level 20.35, 0.70, and 1.20 kU /L) were 2.2, 3.0, and
6.3, respectively. In a study of children with acute aller-
gic reactions to peanut, walnut, or pecan,2” children with
acute reactions had concentrations of food-specific IgE
antibody that were significantly higher than children who
could tolerate these foods.

Monitoring the concentration of specific IgE antibody
to foods such as milk, egg, soy, and wheat holds promise
for monitoring dietary avoidance and for predicting when
clinical tolerance will develop. Strict elimination of the
causal food can lead to improvement in children with
atopic dermatitis.28 Elimination of egg in egg-sensitive
persons with atopic dermatitis was associated with
improved skin symptoms and a decline in egg-specific
IgE antibody?29; when the food was not eliminated, no
such decline was observed. Finaly, children with con-
firmed milk allergy who were destined to outgrow their
milk allergy had a lower concentration of milk-specific
IgE antibody than did those who maintained their reac-
tivity into late childhood (median 4 vs 78 kU, /L).30

Quantitative IgE antibody levels in inhalant
allergy

Just as the quantitation of food allergen-specific IgE lev-
els can be used to guide dietary restrictions in persons with
food allergy, specific IgE levels to some inhalant allergens
can be used to guide environmental control measures for
persons with respiratory alergy. There are three lines of
evidence to support this observation: that these assays are
accurate markers of alergic sensitization, that specific IgE
levels are related to alergen exposure, and that allergen
avoidance can lead to areduction in specific IgE levels.

First, it is clear that quantitative IgE levels to inhalant
alergens are an accurate measure of individua patient

sensitivities. In a recent study by Wood et al,3! cat-spe-
cific IgE antibodies were shown to be overall egual to
SPTs and superior to intradermal (ID) skin tests in the
diagnosis of clinical reactivity to cat allergen (Table I11).
All subjects with elevated IgE antibodies had at least one
positive challenge outcome compared with only 12 of 44
subjects without measurable cat-specific IgE antibodies.
In addition, no subject with a negative SPT, including
those with a positive ID skin test, had elevated cat-spe-
cific IgE antibodies. When data were analyzed with
regard to any positive challenge outcome, the specific
IgE antibody assay had a sensitivity of 69%, a specifici-
ty of 100%, a PPV of 100%, and an NPV of 73%.

Second, at least with regard to house dust mite, it has
been shown that specific IgE levels may serve as a marker
of current allergen exposure as well as sensitivity. In a
study of 40 mite-sensitive persons, De Lovinfosse et 32
found a high degree of correlation between the concentra-
tions of mite-specific IgE and the concentration of mite
alergen in mattress dust (P = .001). Subjects with an IgE
antibody concentration of >2 kU,/L had a 77% probabili-
ty of being exposed to a high level of mite alergen (>10
Mg/g dust), whereas subjects with IgE antibody concentra-
tions <2 kU,/L had a 77% chance of being exposed to a
mite alergen level of <10 pg/g dust. These data are partic-
ularly important in that they may allow the clinician to
identify not just patients with mite sensitivity but also those
who are most in need of environmental control measures.

Third, several studies have shown that allergen-specif-
ic IgE antibody concentrations may decline after allergen
avoidance measures have been instituted. For example,
median levels of specific IgE to Dermatophagoides
pteronyssinus declined to 89 kU,/L from 117 kUA/L in
18 mite-sensitive children after 3 months of residence at
a mite-free (<2 ug group | antigen/g dust) boarding
school in the Italian Alps.2t

This evidence clearly supports the use of IgE antibody
assays for the common inhalant allergens and strongly
suggests that SPTs and quantitative immunoassays have
comparable sensitivity. For other allergens the situation
may be more complex, and in particular for some fungi
the relationships may be different. In generd, it is diffi-
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cult to establish that a given patient's symptoms are
specifically related to a given fungus (eg, Alternaria).
However, skin tests and specific IgE antibody assays
have been shown to predict symptoms.33.34 For other
fungi, the relationship between extracts used for skin
testing and those used for immunoassays is less well
defined. These differences may be quantitative or quali-
tative.35 There is clearly a need for further research on
fungal allergens and on improving the standardization of
methods used to determine sensitization to fungi.

Specific uses of quantitative IgE antibody
assays in other allergen systems

As discussed previously, quantitative information
about food-specific IgE levels may reduce the need for
additional testing, such as a food challenge. Whether
quantitation of allergen-specific IgE antibodies can
improve the management of allergy to natural rubber
latex, Hymenoptera venom, drugs, or other allergens
remains to be determined.

Several recent studies have investigated the utility of
quantitating IgE antibodies in latex allergy. In persons
with spina bifida at risk for latex allergy, Bernardini et
al36 found that a latex-specific IgE concentration of >3.5
kU /L was highly predictive for symptomatic sensitivity.
In occupational settings, could measurements of latex-
specific IgE be used to assess the adequacy of alergen
avoidance? Hamilton and Brown37 presented informa-
tion on a group of 11 anesthesiologists who began latex
avoidance precautions after learning that they were sen-
sitive to latex. After 15 months at work with latex pre-
cautions, the average level of latex-specific IgE in these
individuals had declined from 2.8 £ 0.8 kU,/L to 2.1
0.9 kUA/L (P < .01, Spearman rank test). These studies
suggest that levels of specific IgE may decline with ade-
guate alergen avoidance. However, much more informa-
tion is needed before monitoring can be recommended as
aroutine clinical practice.

In studies of insect venom allergy,38 and less so for 3-
lactam hypersensitivity,3® highly sensitive in vitro assays
for specific IgE approximate the sensitivity and specificity
of SPTs. It would be valuable to learn whether the quanti-
tation of IgE specific for venom or drug were predictive of
symptomatic allergy for either of these alergens.

ARE SKINTESTS AND IMMUNOASSAYS FOR
SPECIFIC IgE INTERCHANGEABLE?

Skin tests are the original and still most widely used
method for demonstrating IgE antibody in the United
States. The reaction of the skin to the introduction of
alergen extract isonly in part determined by the levels of
allergen-specific IgE antibody. In epidemiologic studies
there is strong evidence that the reaction of the subject’s
skin to histamine is a strong contributor to the results of
skin testing.40

Many variables have been reported to affect the
response to alergen skin testing, including season, time
of day, and area of the body tested. The effect of most of
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these variables is small and will affect the results only
when the magnitude of skin test reactivity is low.

Another factor that will affect the results of skin tests
independent of the underlying levels of specific IgE isthe
use of medications with antihistamine properties, includ-
ing a number of antidepressants. The device used for the
performance of the skin test will affect the results
because of introduction of differing amounts of extract
into the skin.41 The quality of extract used for skin test-
ing will aso introduce a variable in the results of skin
testing; the same problem occurs with the specific IgE
immunoassays.

The relative sensitivity of the skin test varies greatly
between epicutaneous skin testing and ID testing. If the
purpose of skin testing is to detect IgE-mediated sensiti-
zation, it is important to compare the performance of
these two skin test methods. Prick skin testing with good
quality alergy extracts has been shown to be positive in
many individual s who have no clinical symptoms.4243 D
testing in SPT-negative subjects has been shown in sev-
eral studiesto not correlate with clinical disease.31:44:45

In studies in which the SPT was accepted as the gold
standard, in vitro testing has proved less sensitive.
Reported sensitivities have ranged from 74%% to
92.2%.43 In the latter study sensitivity was greater
(95.1%) in those with symptoms from the allergen com-
pared with 88.7% in those who were asymptomatic but
who had positive SPTs. The clinical significance of IgE
antibodies demonstrated by either SPT or immunoassay
must be determined by a physician who has taken a his-
tory and examined the patient.

If the sensitivity of immunoassays for specific IgE
approaches that of the SPT as a diagnostic test, has aller-
gy skin testing become obsolete? Clearly not, although
perhaps considerations of practicality and cost will pre-
dominate. For example, the results of allergy skin tests
are immediately available and inexpensive to perform.
There is also at times a benefit in being able to demon-
strate the skin reaction to a doubting patient (for exam-
ple, alergy to a pet). On the other hand, for those not
trained in alergy skin testing or for those wishing to per-
form comparative testing over time, the quantitative
immunoassay offers definite advantages. There appears,
however, to be one area where the two approaches are not
interchangeable. Although the response to allergen
immunotherapy isinitialy arise in specific IgE followed
by a gradual fall,#” SPT positivity decreases rapidly as
maintenance doses are achieved.48 A decrease in the pos-
itivity of atitrated SPT is highly predictive of continued
remission after cessation of allergen immunotherapy.49
Thus in vitro and in vivo measurements of specific IgE
antibodies are not entirely interchangeable, and neither
will replace the other in appropriate circumstances.
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