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Atopc dlergr afiocts approximately onethird of people
tmder 30 ycan of age qùo live in industrializcd orxrn-
tri6. It is d$ a problem in nonindustríalizcd countries,
hrt iA cncnt is hse well documented. The most oommon
di*as assciated with atopy are asthma, rùÍnitis, and
Gs?ema, but other skin and syen gastrointestinal s)m-
pbintc may also be atopic in nature. However, it has to
be rccognízed that thcse discas bave nonatopic coun-
Crparts (i.e., IgE antibodies do not participatc in thcir
patbopnesis).

It is rare for alhrgic attack to prove htal, b,ut drugs,
ycnouls, or fmds can prcvoke nnaphylactic rcactions.
Howevcr, allergr is urually incapacitating and rwilts in
onsidcrlble inconvenience due ùo lost time at wort,
rhool, and play. In the USA, 35 million pcople (17% oî
the population) are efrcctd at a cosú per annum of $1.5
billion, and as a result 5 million working days are lost
'ach ycar (I). Similar figures for probable direct and
indircct costs are avaíliable from Europe and Japan.
Morcover, twnt srrveys from all over the world con-
clude tùat more people arc dying from asthma than 20
ycers ago. Thc remedy for this situation is not readily at
hend, beause the number of allergies requiring diagno
ris and attention is much hrger then the number of cli-
nic'iam adequately hained in the nrbject. Consequently,
úc introduction of procedures tbat can be uscd by other
ctinicians as well as by allergists should help to reduce
the burden of rccognizing and diagnosing atlerg. This is
e worthwhile objective.

Wc diruss the importance of three screening pro-
codurcs: clÍnical history taken by questionnairc and an-
d'"rrd with computer essistancc, srum totat IgE, and
5" .qltirllergsn screening tests for commonly inhaled
dhrgcns. A combination of atl threc tests is more pow-
crful thnn any hdividual one, because cach has its lÍm-
Itetions.
Ikywords: Atopy; Alhrgpns; In vitro tcsts; IgE
rntibody; Total IgE; Clinical hisúory; AIaTOP;
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ffipductlon
Why do we need allergy testing? Fatalities linked

to a[ergic reactions are rare, but there is no doubt that
the quality of life is often impaired (2). Even so, some

clinicians regnrd testing as unnscessary becausc, they
argnG, very little can be done to avoid allergens known
to trigger dlergic symptoms. Consequently, thesc cli-
nicians rely on treating symptoms with drugs such as
antihistamines, cromoglycate, and steroids, and if one
proves inadequate they prescribe another. Fortu-
nately, most clinicians appreciate that although drugs
have their place, they are not thc complete answer to
the problem. Nobody wants a patient to take drugs for
the foreseeable future if it can be avoided. An allergist
will try to reduce the patient's symptoms and hence
minimize the usage of drugs by identifying causative
allergens. Exposure to some allergens can be rcduced
to subclinical amounts, while for others that can be
difficult to avoid, like pollens, hyposensitization may
reduce the requirement for drugs, if not completely
then to an acceptable level.

When more than one severe adverse neaction has
taken place, for example following a bee sting, or if the
symptoms are seasonal, it is usr,ally cnough for an
allergist to make a provisional diagnosis. However, in
cases where there is no past history of such reactions,
or if the symptoms are perennial, a provisional diag-
nosis cannot be made without more information" For
example, it is often difficult to distinguish on clinical
grounds between mold and mite allergies. Even pa-
tients who have been stung may be unsure whether it
was by a bee or a wasp, and when a food allergy is
known the allergen may be "hidden" in the recipe,
e.9., peanut-fortified meats and sauces.

Skin-prick testing with extracts of allergens is
commonly used by allergy specialists to confirm the
clinical history. However, there are instances when
skin testing is inappropriate. Most commonly these are
either when introducing an allergen could provoke an
anaphylactic response, or whcn the patient is taking a
long-acting antihistamine that would inhibit any posi-
tive skin test. The usefulness of in vitro tests for alrer-
gen-specific IgE antibodies in thesc situations is obvi-
ous. In addition, in vitro tests are often used when
there is a need to identis efricientty atopic patients
who are not consutting an allergy specialist. This sit-
uation arises frequently because the number of alter-
gies requiring diagnosis and attention is much larger
than the number of clinicians adequately trained in the
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3ubject. Such consultations migùt include visits to a
gpncral practitioner,8n occupational bcalth officer, an
cer, Dose and throat surgeon, or a dermatologrst spe-
cializing in contact allergies. lJ3ualty the provision of
rrffrcient volume of a specimen is no problem, but
tbere are rituations where only a small specimen sam-
ple is evailable. This can bappcn in rescarch and epi-
dcniological suryeys and dso when the epccimen is a
tcar, nasal or bronchial sesretioD, or a blood stain.
Multirllcrgen tcsts rcquire only e small volume of
rpccimcn to cstablish whethcr it came from an atopic
penon. Our purpose is to discuss these and other al-
b4y-screcning tcsts that are evailable to clinicians
uùo ere not allcrgy specialists.

For tbe purpose of this discussion, we use the
immunologicsl definition of atopy as refcrring to a
pcrson wùo is rcadily triggered to produce IgE anti-
bodies after intralation of common environmental al-
lergens (3,1). We are careful to use the term "atopy"
in its immunolggical sense, because it can happen that
some people are atopic but currently sufrer no symp
toms.

Scrrnlng bsts
Clinical history îaken by questionnaíre and ana-

bzed with computer assistance: This is a key feature
of any allcrgy investigation, and we believe that a sim-
ple questionnaire should be completed whenever a
blood sanple is taken for analysis. The history synop
sis will be useful both for guiding the laboratory inves-
tigations and for interpreting the results. It will not
take much of the clinician's time as patients can usu-
ally complete the questionnaire unaided. This is feasi-
ble since most of thcm can describe their allergic
tymptoms and know when and where they occur. We
rccognizcd that the task of proccssing questionnaires
is labor-intensive and so set about computerizing it
(J,O.The prograur devised to score histories utilizcd a
database of 1,5fl) patients who had answercd a de-
tailed guestionnaire and whose total IgE level and IgE
antibodies for t3 inhalant allergens (by radioaller-
gosorbent test-Phadebaso RAST) had bccn deter-
mined. Thcse patients were assigned into four groups
according to their IgF antibody profiles: nonatopic,
rcasonal atopic, perennial atopic, and scasonal plus
pcrennial atopic. Each questionneire was analyztÀ to
rce how oftcn the various enswers (usually "yes,"
"no," or "don't know") slotted into cach of the four
gnoups. Algorithms were then constructed uslng Bayes
theorem and approximately independcnt clusters (Z).
This cnabled a patient's history to bc scorcd according
to the increasing probability of finding IgE antibodies
in his or her scnrm. The program dso used a set of
rules, based on thc knowledge of when and where al-
lergens are found, to predict which allcrgens should be
tested. When the probability scores for scasonal and

perennial atopies wsre high, the numbcr of rcasonal
and perennial allergens cited for testing was increased
ro include the "less likely ones." îhe program was
tcstcd prospcctively on a group of 554 patients, each of
whom had answered the questionnaire, rnd bad their
totat IgE and specific IgE levels measurcd as de-
rcribed above. More tbsn 75% of rcasonal bistories
wens scored cithcras strongly positive or stroqgly neg-
ativc, compared with about Mo of pcrennial histories
(Flg. t). Pcrennial history rsores werìe evenly distrib
utcd througùr the probability rankings; this demon-
strates bow much casier it is to diagnose a scssonal
dlergy rhen a perennial one. Nevcrtbeless, the predic-
tive value of the probability rcoring was dmost as
good for perennid as for scasonal histories (Fig. 2).
Itc think this is bccausc tbe progran is able to accu-
mulate a large number of small indicators into a posi-
tive history. The scoring of thc clinical history is a
diagnostic test, but its sensitivity and specificity will
dways bc better when used in coqiunction with an IgE
antibody test to distinguish the atopic paticnts with
symptoms similar to the nonatopic ones, G.9., in cases
of perennial rhinitis.

Total IgE estimations: lgE difrers from other im-
munoglobulins in being able to combine througfr its Fc
region with higù-avidity receptors on mast cells and
basophils. It has the shortest half-life-2.5 days (EF
and circulates in the lowest concentration of eny im-
munoglobulin. There is an international rcfenence
standard for total IgF, and immunoassay results are
usually reported as kU/L where I unit is approxi-
mately 2.4 x l0-e g (9). Circulating levels are raised in
atopic allergy. The scrum total IgF rcst is uscful for
completing the atopic picture, and we advocate its rou-
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Flg. I Distribution of the results îrom 554 questionnaircs
among the history prcdictions for each 2Mo probability
range made by the computet algoritlns (5,6). Tlw seasonal
histories were predominantly clearly rlcgative or positíve.
The peretnial algorithm distributed the patients across the
vhole spectram. This is because peremial historíes arc bss
clcar-cut tlun seasonal ones.
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Flg. 2 Conelation bctween history predictions in cach
mnse of 2Mo probability scores and the pencentage of pa'
tbus with ary positive IgE antibdy test rcsults. Thc sea-
sonal and pcrennial history prcdictions conclatc cqually
vell wíth the positivc nASf rcsults to thc conesponding
seasorul and pcrernial allergcns. Thk demourtratcs îhat
tlu peremÍal algorithm is able ,o coPe successfully with thc
difrcultics oftcn cncountercd k trying to diagnose perennial
allergícs.

tine usc. Normal values for nonatopic UK adults range
from l-lt0 kU/L with a geometric mean of 2l kU/L
(10). The geometric mean for the nonatopic UK adults
lpmains constant with age, although population sur-
yeys will show a decline after the age of 70 because of
a decrcase in the number of identifiable atopics (tI).
Yet it cannot be used as thc only test to identify the
atopic adult, becausc there is a large overlapping of the
normal and atopic ranges. Thus some allergy-free pa-
tients have total IgE levels over 200 kU/L; this might
be due to other diseases such as parasitoses, pemphi-
goid, JobBuckley syndrome, Wiskott-Aldrich syn-
drome and, occasionally, Hodgkin's lymphoma. Other
factors can increase circutating amounts of total IgF.

Smokers have higlrer total IgE levels than nonsmokers
(12-Ir, althougù this may bc partially cxplained by
the tcndency of males to have higtrer total IgE levels
than females (lI,l2,16). Similarty, race and myocardi-
at infarctions (IZ) may afrect total IgE levels. The rea-
con that a small proportion of adult atopic patients
have total Ig[ levels below l0 kU/L is unclear. Per-
haps some such factor as auto-antibody is interfcring
in the tcst, or maybe most of the IgE is bound to cel-
lular receptors.

Howcvcr, there is justification for uslng total IgE
to scrpcn infants and young children for atopy, be-
causc it is only during thesc very early months that
overlapping betwecn nonatopics and atopics is mini-
Eal. IgE is synthesizcd in thc fetus after I I wecks (IE)
and althor4fi at birth levcls are usudly less than I
kU/L, they risc steeply to normal nonatopic adult lev-
cls by about five years of age (19). There has becn
much written in the literature about the predictive

value of cord blood totd IgF lcvels. Current opinion
favors the view that the test cannot h uscd to prcdict
which infants will become atopic in the future Qf22\.

Nevertheless, we repeat that a knowledge of the
total rgE level helps to completc the atopic picture.
For example, a level over 2m kU/L is more likely to bc
associated with multiple atopies than is a normal lcvcl.
Indeed, levels oyer 5,000 kU/L, which often occur in
Gases of scvere atopic dermatitis, ane a warning that
alefactuatly high results may occur in allergen'
specific IgE assays and so should be intcrpreted with
caution. In contrast, levels less tlran 40 kU/L arc most
likcly associatcd with nonatopics or atopics dlergic to
only one substance. A dctaited study of 425 patients
found thilt 2nn75 atopics had a totd IgF above 40
kU/L (a sensitivity of Tl.lVo) as did 791150 nonatopics
(a specificity of 47.3Vo) (23). Lowering the threshold
below 40 ku/L will increasc the sensitivity but reducc
the specificity still further. Conscquently, the totat lgE
test is best used in conjunction with one or monc other
screcning tests.

Multiallergen'specific IgE antibody tesfs-' This is
a heterogeneous group and the allergenic r"agents
need segregating into (a) horizontal scnecns (e.9.'
grass/mite/caù where allergens are obtained from dis-
parate sounces, and (b) vcrtical scneens (e.9., mixcd
grasses or mixed animals) where the mixture is a con'
venient family Soup. We will limit the discussion to
horizontd screens.

Tests for atopy using a horizontal mixture of díf'

ferent allergens.' Thesc tests will provide a YESNO
answer to the question, "[s this patient atopic?", but
they do not diagnose atlergy to particular allergens.
The scnsitivity and specificity of such tcsts aÍìe cx-
pected to be about 9Mo. These tests excel at screcning
an unselected population for atopy and so are best
uscd in population surveys, nes€iarch studies, rnd sit-
uations where onty a very small volume of specimcn is
avaitable. Note that the sonrmercially availabh tcsg
comprise only the commonly inhaled allcrgensJood
is not included. Atopic children under thre€ ycars old
are more likely to produce IgE antibodies to food thRn
to inhaled allergens, and so they ane mone likely to
bsnefit from a vertical scneen of mixed foods.

OriginallY, wc reported (24 that a sinSfe multi-
allergen test (the RAST atopy screen) uslng a mixture
of timothy grass pollen, D. pteroryssirus, and cat ep
ithelial cxtracts could identi$ in cxccss of 9Mo of tbc
UK atopics. The catch-rate could have becn incrcased
by about ZVo rf amold allergen had bccn includcd in the
mixture (23). Sclection of thesc allergens was bascd on
the cluster analysis of Phadebas RAST results ob'
tained from 267 atopic patients tested for lgE antibo&
ies against 13 inhaled and 6 food allergens. Tbc most
significant cluster was for paticnts atopic only for
grass pollen, while thc ninth, tod least significant,
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clustcr *es fon patients with positive resurts to all t9
dlcrgens. Tb only clustcr thet did not include at tcast
one of grass pollen, D. pteronyssinas, lnd cat epithe-
liun was the nold-only one. lVhile it was thc cccond
most rignificant clustcr, only six patients wcre in-
volvcd. We rpasoned that to include a mixture of
molds in tbe rimple grass/mitelat scneen would have
unneccesarily complicated the test for only a small
l3in in rensitivity. At that time, mold allergens were
poorly càaractcrizcrl, tDd there was (and sti[ is) the
possibility that mcasurable but clinically irrelevanr
levels of IgE antibody to more than one allergen could
rccumulrtc into a positive result. In other words, two
c three bordcrlinc results would translate into a pos-
itivc one overall.

Otber rescarch groups followed this example by
rcporting tbe usefulness of a multiallergen test (2J),
and the first commercial test (Phadiatopo, Kabi-
Pharmacia, Uppsala, Sweden) was released in 1985.
Phadiatop has been subjected to a multilaboratory
evaluation and shown to have both a mean sensitivity
end a specificity performance of 9Vo (26). This means
that when it is applied to a group of atopics, 9Mo of
tùem will have a positive Phadiatop result (i.e., g0%
eensitivity), and when applied to a population of
aonatopics 9Mo of them will be Phadiatopnegarive
(i.e., 90Vo specificity). Unlike our original screen
based on a particulate allergosorbent, Phadiatop uses
paper discs and the number of allergenic sources is
more tban three. Althougù the manufacturer does not
diwlge how many or what alleryens are attached to
cach papcr disc, tbe composition is probably similar to
the 12 allergens named by Diagnostic hoducts Corpo-
ration (Los Angeles, USA) in its multiallergen test
called AlaTOPo, i.G., D. pteronyssinzs, cat, drog, ber-
muda end timothy grass pollens, Penicillium notaîum,
Alternaria terutis, birch and Japanese cedar tree pol-
lens, eommon ragweed, English plantain and Parie-
taria oficùulis pollens. We have found the Phadiatop
to bc a reliable, albeit expensive, atopy screening test
Qn, but one that is yery labor-intensive, like all paper
disc immunoassays. In a busy routine allergy testing
laboratory, BDy simplification of the disc-based proce-
dure is worthwhile; thus we have evaluated the spec-
ificity and ccnsitivity of the fluid-phase AIaTOP tcst as
it can bc automated and we know its component aller-
gens. Its efiectiveness as e rcrraening test for atopy is
compared with others.

Gomperlton d multhllcrgcn-lpcclfb lgE
rntlborfy b.t utth other rc|tcnlng tcrts for
Itopy: cflnlcrl hlrtory rcorlng, dctermlnatlon of
btll rcrum lgE, RAST atopy lcnosn, rnd
drlnprlck tertlng

Patient samples: Every month for a pcrid of one
year, scrum samples from 4 men and 4 women referred

to tbc clinic with symptoms probably associated with
etopic allergy were aliquotted and then frozen at
-4fC. Thc cobort of 96 paticnts included 20 whose
csse history was weak but who wcrìe skin-prick tcst
positive to et lcast one commonly inhaled allergen.
Ages rurged from 7 to 79 yc,ars with a median of 32 for
men and 34 for women. A further 4 scra from patients
known to have circulating IgE antibodies only to
molds wene added, incrcasing the total numbcr of pa-
tients investigated to lfi).

Clinical history: The tfl) patients completed the
dctailed allergy questionnaire, and their scasonal and
perennial symptom ssores wene calculated uslng en
"cxpef" eomputer program for evaluatiqg and scor-
ing clinical histories (ó). A probability score of at least
SMo was taken as e positive result. Any histories that
produced a "Contradiction score" over ÙVo or
"Blank" and "Don't know" scores above lSVo ex-
cluded the patients from this comparison study.

Total and specifrc ISE antibody tesfs.' AII scra
were analyzed with DPC AIaSTAT total lgE and
Phadebas RAST-specific IgE tcsts for IgE antibodies
rcacting with timothy grass pollen, D. pteronyssinus,
and cat epithelium. In addition, if the total serum IgE
level exceeded 20 kUlL, RAST was performed with
mixed molds, birch tree pollen, and dog dander. Other
dlergens suggested by the patient's clinical history
were tested if the total IgE excecded ltO kU/L. Pa-
tients were considered to be probably atopic when at
least one of their RAST scones to an inhalant was
classed as 2 or more (i.e., in excess of 0.7 Phadebas
RAST Units (PRUymL). This criterion was relaxed to
a score of I (i.e., in excess of 0.35 PRU/mL) in cases
whose only positive result was for a mold.

Skin-prick testing; 96 patients werc skin-prick
tested with a panel of 35 inhalant and food allergenic
cxtracts (Dome Hollister-Stier, Washingfon, USA). A
positive result was taken as a weal diameter of at lcast
3 mm for inhalants and 5 mm for fmds. Four patients
were not tested because they wcne taking loRg-acting
antihistamines; all four wcre positive by RAST.

M uk ial I e r g e n s c r e e nin g teJ fs.' Scra wene anal yzrd
using the two multiallergen IgE entibody tests:
AIaTOP and Phadiatop.

AIaTOP was performed in a manner similar to tbe
AlaSTAT-specific IgE test (vide McSharry and
McKay in this volurne). Briefly, the biotin-labelled
multiallergen reagent (200 rrl-) was incubated with 50
pL of úest serum for I hour in a tube coated with
biotinylated human rerum albumin. Any allergen-
specific antibodies of any isotype, ISC as well as rgF,
complexed with multiallergen wene linked to the tube
by adding streptavidin (50 p.L) and incubating for I
more hour. After washing twice with buffer, any im-
mobilizcd IgE antiMies wene tsgged with horscradish
peroxidaseJabelled anti-IgE (200 pL). One hour later,
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afrer thorough washing, the peroxidase substrate was
added and the endpoint absorbancc determined. Re-
sults wcre compared with those obtained using a
threshold refercnce serum: higfrer (or equal) valucs
urere interpreted as bcing from an atopic, lower ones
as from a nonatopic. For quality control, a positive
scrum is included with the test kit.

Tbc Phadiatop test was cxccuted in a manner sim-
ilar to Phadebas RAST. Briefly, the nultiallergcn disk
was incubatcd with 50 pL of test scrum for 3 hours.
After w3shing three timcs with RAsr buffer, the disk
was incubated overnigbt with 50 pL of rrl-anti-IgE;
any radioactivity associated with it after thorough
washing was measured in a gamma counter. The re-
sults wene cxpressed, like AlaTOP, by comparing the
rcsponscs with those obt"ined uslng a threshold rcfer-
cncc scrum.

Ddnltfonr
Atopy: hobable atopics wcre those found by

Phadebas RAST to have serum IgE antibodies to ei-
ther grass, D. pteronyssrhzs, cat, dog, birch, or mold.
Thcy wene confirmed as definitely atopic if they dso
had a positive clinical history and a total IgE of at least
40 ku/L.

The specrfrcity of a test refers to its performance
with a disease-free (i.e., nonatopic in this context)
population. For example, a specificity of gAVo rfiezîs
that lVo of the healthy population tested as positive.
r ikewise, sensitiviry is defined as the percentage of a
discascd (i.e., atopic) population whose test results are
positive. Specificity is a measure of the percentage of
tests that are truly negative, while sensitivity measures
the tnrly positive ones.

Rcrulte
Multiallergen fesfr.' t6 patients were classified as

probably atopic, leaving 14 probable nonatopics.
Among the probably nonatopic and atopic, the speci-
ficity and scnsitivity of thcsc weFe calculated as64.3Vo

and 97.1Vo, rEspectively, for AIaTOP and 7E.6% nd
95.4Vo for Phadiatop (Table l). Of these l(X) patients'
sGf,r, 95 (95.0Vo) produced AIaTOP results that werp
concordant with Phadiatop. Discordant results were
split betwecn four sera that wcne AlaToP-positive/
Phadiatopnegative and one scnrm with the rcversc
result. All of the four sera that wene AtaToP-positive
but Pbadiatopnegatiyc wene skin-prick rcst positive,
two had total IgF levcls above 40 kU/L, and trvo had
positive clinical histories. The other discordant casc
(AlaTOP-negative./Phadiatoppositive) was also skin-
prick test positive and had a total IgE level over 40
kU/L but a negative clinical history. Two of the five
discordant sera wene mold-only positives by RAST;
both wene positive by AIaTOP but negative with Pha-
diatop.

When applyrng the critcria for definite atopy, the
number of atopics was reduced from t6 to ó4. This
increased the sensitivities for AIaTOP and Phadiatop
to lOVo and9t.4Vo, respectivety (Table 2). Both of the
two definitely nonatopic cases gave negatiye AIaTOP
and Phadiatop results.

Skin-prick testing.' Four patients could not be
skin-tested because of the risk of aggravating their
symptoms, but the remaining 96 w€re tested with a
panel of 35 allergens and t7 gave at lcast onc positive
result. Of these E7 patients, E2 were classified as prob
ably and 60 as definitely atopic. All the patients clas-
sified as probably and definitely atopic were positive
by skin testing. Among the probably and definitely
nonatopics there were no positive skin tests. Had we
chosen a positive skin test to be the criterion of atopy,
the sensitivity of AIaTOP and Phadiatop would havc
been 97.9o and 95.EVo, respectively, while tbe speci-
ficities would have been lÙVo for both tests. Again
using this criterion, the Phadebas RAST scroen was
actually less scnsitive (94.3Vo) than the multiallergen
tests.

Total serum IgE: Among the t6 probable atopics,
79 sera were found to have total IgE levels of at least

I4BIE_! Sp€citioity and lemitiyity polornsnc. óote?mined tor two multisllergan t Et3 (A|!TOP rnd phadiarop), r
tot l lgE t.3i, rnd t compubr-a$istcd clinical hi3tory lo3t on 100 petients categòrizcd rltir te3tinq with 6 phtrtóóó
R is-f albrgcrF .! oiiher Ptobably .lopic (rV = 86) or trobabty noneiopic. Probab-iy atopic patienb ai tred RAST rcorus
ot .t lóad "2" w'!u! any oJ timolhy grest pollon, D. pbrcn,ss,rus, c.i .pith.lium, doó ddnd€r, blrch tf! po[.n, or !t
L!3t "1" rttaus ! mof d mixturo lPenial tum notatum, Cttdospoìlum harbarum, Aspelrgtttw îumigatw, ']id Ntcàula
.'',urs). -Î.h€ ptobably no-nltopica h.d- ! sT 8c9r$ oI "0" or "i" wouc attattergànr'cxóptttrc moio mii tor n'tictr tnq
had a "0" scor€. By definition the RAST test has a specificity and sensitivity of lO(F/o

lmnoprcr (fl = lt) Abpl€ (t = S)

T-t
llumbcr of

frb. poelttvrl 96 Spclllclty
Numbcr ol

frlrr nogtvc (f Srnrlttvfty
AIaTOP
Phadiatop
Total lgE
History

2
4
7

1 7

5
3

1 1
6

64.3
78.6
21.1
57.1

97.7
95.tí
91.9
w.2
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polotmrnco d.t tmined lor trc mutttrtrrgon bst! ( t.TOp md phsdifop) on
!6 9$.ml G.LgoTlLd i! dttinllely .topic (i, - 6l) or drtinitely nomtopic itt.r octino wlth 6 ph.debas É ST
.lb-ttg.nr., r.lottl IgE .rtlmrtlon, .nd alinlcrl-hrtory_4dng. DdiniÉry aopié prtcnoirr riii l'óut t'gÉ of lbggt {0
IJ/"!_.g,q!!]I!.!gC p?obrb iry !cor. ot !r búr'50'6, eno nesr rcóGcbr .2', or morc vJnujlny ór timot y gr.rs
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thc mold mix, for which they had 
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lmmp|cr (fl = 2)

tumbù of
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î-t T Spcclllclty
ilumbcr of

Ùrr porlttvcr |f 8omlúì,fty
AIaTOP
Phediatop

64
63

100
100

0
0

100
98.4

40 kU/L end so total IgE produccd a sensitivity of
9l.9Vo. Anong the 14 probable nonatopics, the spcci-
ficity was 2l .4Vo. By definition, the specificity and
scnsitivity values for the 64 definite atopics and the 2
definite nonatopics was of course lÙMo. The tcst pro-
ccdure was controlled using high (ZOO kU/L), medium
(t0 kU/L), and normal (24 kUIL) control serìa, and the
betwecn-assay coefticients of variation were 6.3, 4.3,
nQ S.wo, respcctively.

, Clinical history: The clinical history predicted a
better than SVo probability of seasonal or perenniat
atopic allergy in 69/86 probably atopic saseH sensi-
tivity of t0.2Vo. Specificity was determined to be
57.lVo.

Testing AIaTOP performance with monospecific
Eera: Scveral patients'scra were monospecific for tim-
othy grass pollen (n = l0) and D. pteronyssrnas (n :
20) by Phadebas RAST. Four sera were RAST-
positive only to mixed molds. AIaTOP was positive to
all the timothy grass-only atopics, as was Phadiatop
(lÙVo scnsitivity for both tests). Among the D. pte-
ronyssinzs-only atopics, 20 were AlaTOP-positive
(sensitivity - loOvo) and lE were also Phadiatop
positive (sensitivity = 9Vo). Taking all 4 mold-only
atopics, 3 QSVo) were positive by AIaTOP and | (25Vo)
by Phadiatop.

Dlrcuslon
It is estimated that about lVo of the populations

in industriatized countries suffers from symptoms as-
cociated with afopic allergy. Furthermore, the inci-
dencc rypears to be increasing, although whether this
is a worldwide phenomenon or merely due to better
diagnoscs is not entirely clear. ln this type of study, it
is ncccssary to havc a clear ssdgpsînnding of what is
meant by etopic dlergy. Allergens arc antigens that
can be so deposited in the.Sipcr airways as to provoke
rn imms66ate hlpersensítivity reaction. The atopic
rtate is characterizcd by tbe ready ability to mount an
rgF response against minute quantities of thesc aller-
B?os, and symptoms may be initiated afrer allergens

interact with spccifrc IgE antibodies strongfy bound to
mucosal mast cclls. However, these symptoms can
have nonallergic counterparts, end it is dcsirable to
difrerentiate one form from the other. For example,
the car, nose and throat surgeon needs to know wbeth-
er to treat or operate on the patient who is suffering
with atopic or nonatopic rhinitis. Unfortunately, there
is no single test that can be used as a "gold standard"
for atopic allergy. Even bronchial challenge with aller-
gen, regarded by some as the ultimate tcst for allergic
asthma, docs not strictly mimic natural cxposurc, be-
sause of the relatively larger doses of allergen admin-
istered in the clinic. Furthermore, other allergens nor-
mally encountered at home may be missing from the
clinic.

For these naasons, we havc congentrated on thc
immunologcal definition of atopy by identifying senrm
IgE antibodies using either Pbadebas RAST alone to
identify the "probable atopics," or togethcr with
raised total serum IgE levels and case histories to clas-
sify the "definite atopics." Both scts of crircria bave
bcen used to evaluate thc usefutness of two commer-
cial multiallergen tests-AlaTOP and Phadiatop-in
idcntifying the atopic individual. These tests cmploy
mixtures of commonly inhaled allergens to identify the
atopic state, not the spccific allergy. They eim to pro-
vide all clinicians with a "Yes" or "No" lnswgr !o the
question, "Is this an atopic patient?" Neithertest will,
nor cliaims to, identify tbose subjects who are allergic
only to (a) foods, (b) uncomnonly inhaled allergcns
(e.9., anhydrides, isocyanatcs), or (c) allergcns admin-
istered parenterally (e.9., drugs, vcnoms).

It is straigùÚorward to ecrpcn tfi) scra in { hours
with AlaTOP, but technical cxpertise is rcquired. This
rneans that both AIaTOP and Pbadiatop tests 8re more
ouited to the laboratory tban the doctor's ofricc. Pha-
diatop requires an overnight incubation and its paper
disc allergosorbcnt requires very careful washing at
two scparats stng€S in the assay procedurc. Both tcsts
can be semiautomated, but it is more diffrcult for a
robot to handle a solid-phasc than a tiquid-phase aller-
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gosorbent. It scems likely that thc simplicity of rhe
AlaToP fluid-phase proccdure will rendir it more ac-
ceptablc in thc routine laboratory than the more cum-
bersome solid-phasc procedures.

Sera were obt^ined from l(X) paticnts over a 12_
month period so there is unlikcty to bc any dominance
ofone particular scasonal allergen. Most patients wene
adults, but four children aged less than lo y".n wene
included. Alt thesc children wcnB classified as ..defi-
nite atopics" and gave positive AlaTop and phadiatop
results. The sensitivities found for both tests were vir-
tually identical no matter whether they wene calcu-
9H{": the "plolable atopics" or ..dednite atopics.,,
AlaToP and Pbadiatop had similar specificiti es (10ùvo
and 9t.4%) for the ..definite atopici," and AlaTOp
also classificd a few mone of the "irobable atopics" as
atopic--a specificity of tI.7'96 versus 95.4vo. berhaps
rurprisingfy, AIaTop scored more of the probable
alopics as positive than did phadiatop. we had antic-
ipated the reverse because the alterg"oi. r"t.riat man-
dactured for Phadebas RAsr *as also likely to be
uscd in Phadiatop. This may reflect the diftiéuhy of
cnsuring that a repnesentative sample of allergens is
ettached to the Phadiatop solid phase. This is an inev-
itable consideration that has to be given to any formu-
lation of a multiallergen rcagent. Attaching a mixture
of allergens to an insoluble support is technically de-
manrling, because once the linking reaction has been
perforrred there is no chance to bolster the mixture
with an undenepresented component. This is not a
problem with a liquid reagent because each individual
dlergen can be titrated before preparing the final mix-
ture. Another concern is whether an accumulation of
rgF antibodies will produce a positive result, even
thougù lt6lviduatty each would have been classified as
negative. From our results, and others en, it is evi-
dent that both AlaTop and phadiatop are multialter-
gen tests that can be used to screen the UK popula-
tion- AlaToP performed marginally better than pha-
diatop, and because we know it contains the common
allergens found in lands with climates different from
that prevalent in the uK, it is reasonable to expect that
it will perform just as well in those countriei. phadi-
atop is also marketed worldwide, but we believe it is a
mistake for the manufacturer not to divulge the com-
position of this product.

A proportion of our scra wcne monospecific for
gass pollen and for D. pteronyssínus, and these al_
lowed us to show that allergens from these sounces
were adequately represented on the allergosorbent
used in both tests. However, AIaTop was better than
Pbadiatop at identifying those rare patients atopic only
for molds. we think that if mold atopy aloni is sus-
pected, it would be better to use a morc scnsitive test
than Phadiatop to identify this reratively rare ctuster of
patients. In the small number of mold-only patients

tested, three of the four werc positive by AlaTop com-
pafed with only one of thc four by phadiatop. Both
multiallergen lests, AtaTop and phadiatop, function
better than the grass/mite/cat scrsen beèause they
have thc possibility to detect atopics in the mold ctus-
ter group, whosc members by definition have no IgF.
antibodics to grass, mite, or cat antigens.

Both AIaTOP and Phadiatop tests werìe better dis-
criminators of thc atopic state than case history alone.
wc expect case history to be relatively nonspecific
because atopics and nonatopics exprcss similar symp
tgms (2E). Again, history was less sensitive (?fi.ZriAl
than AIaTOP (Vl.7Vol. Clearly, not every aropic ii
symptomatic, probably because some people haO long
outgrown their symptoms or have yet to experieoce
them.

In our clinic population, the totat IgF was more
sensitive (9l.2Vo) than it would bc in a less higùrly se_
!c1ed goup. However, it was also much less sprcinc.
This was expectcd as total IgE can be elevatedin par-
asitoses and any other disease where there is an im-
munc dysfunction. It is interesting to note that when
we investigated E5 cases of unexplained high total se-
rum IgE levels, 15 showed evidence of sensitization to
the dog parasite Toxicara canis (unpublished data
from our laboratory). Additionally, Jeverat authors
have reported an elevation of total IgE in nonatopic
smokers, and there may even be a disturbance of the
IgE regulation after viral or bacterial infections. con-
sequently, the total [gE, except for infants, will not
identify the atopic as well as a multiallergen IgE tcst.
However, it is still very helpful in "filling in" ihe pic-
ture, interpreting specific IgE results, and gauging the
number of specific IgE tests that may be required.

_The atopic person can produce both positive
RAsr and skin-prick test rcsults as evidenci of scn-
sitization. However, these need not be associated with
current symptoms, so it is essential that multiallergen
test results be interpreted together with clinical histo
1e-1. For example, the clinical history may strongily
indicate some source of allergen not riepresented bi
the multiallergen test; that could be a food (cspecially
important in infants and young children), yenom, drui,
or an allergen only encountered in a factory. on t[e
other hend, the history could be so complei as to in-
dicate that many different allergens ane relevant and a
significantly raised total scrum lgE would support this
indication. The total scnun IgE is a test *t oi" main
usc is still as an aid to determinc the scale on which a
scarch for IgE antibodies should bc mounted--the
more elevated thc value, the greater is likely to be the
variety of IgE antibodies cnsountcred. conscquently,
we believe that the multiallergen tcst should be sub
stituted for the grasvmite/cat-RAsr in the screening
system, rather than as a replacemcnt for both this and
the total IgF and history tests.
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Gonctulonr
A kcy fcaturc of any ellcrgy invcstigation is taking

tte clinical history. This is usually very time-
consum;qg. Most doc.tors' dccs are Dow equipped
rith eomputcr eystcms, and tbe possibility cxists of
usi"g them to tqke and to rcone a clinical history.
îhcrc ar€ examples, inctudiqg allergy, where "expert
pnqgams" bascd on a sct of rules and invoking prob
ebility thcory are utilizcd (O. Wc rccogrlizc thar this is
worthy of further investigation and believe that a sim-
ple questionnaire should bc completed whenever
blood is tahen for analysis.

There is ofren a need to screen patients cffrciently
for atopic allergy when these patients arc not consult-
ing an alleryy rpccialist. Such instonccs might include
visits to a general practitioner, occupational heatth of-
ficcr, ear, Dose and throat surgeon, or a dermatologlst
pcciatizing in contact allergies. Other examples might
include tbose cases when only a small sample speci-
mcn is available, as often happens in infants or tcar,
nssal and bronchial secretions, or eyen tbe blood
stains processed by forensic laboratories. On occa-
tion, an dlergy specialist may prcfer to use an atopy
ssrrening test because there is usually no point in con-
ducting an extensive allergy investigation when the pa-
tient is a nonatopic.

The multiallergen screening tests produce reliable
results. AIaTOP was simpler to perform than phadi-
atop and so is easier to attomate. When compared to
the more conventional RAST atopy screening test for
grass, mite, and IgE antibodies, the multiallergen tests
produced similar results, except in those rare in-
stanccs of patients who were RAST-positive only for
molds, where the multiallergen tests werie decidedly
ruperior. The multiallergen tests contain only inhalant
dlergcns and thus cannot be uscd for screening infants
end very young children whosc IgF response, if any, is
probably limited to foods. However, they should
proye much less costly than screcning with a large
panel of allergens by RAST, a procedure already
ghown to bc most unrewardns Q9), but in countries
where îhere is a small number of screcning allergens,
c.9., grass, mite, and cat in the UK, tesring for these
only is likely to be mone cost-effective if marginalty
hss cfficient. Wben used in conjunction with a clinical
history and a total IgF cstimation, the multiallerBen
tcst involvtng a horizontal spread of allergens can pre
vide sr'fricient information for tbe nonspecialist to de-
cide whetber to refer the patient to atr allergist. Should
r referral be made, rhis spread of basic information
will save tbe allergist considerable time and èffort in
dcciding upon the correct course of trcatment.
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