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Diagnosis of IgE-mediated allergy
in the upper respiratory tract
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IsE-mediaH-d a!!c!-̂ y in an ENT practice,

Allcrg\ is a rre(iurnllv occtirriiic; cliscase: Id- tions, smli as the <apacit\- of basophilir ^n•anulo-
l.")/r ol \\\c Dutch po|)ulation suflers from an evtes to liberate hisiammc.
igE-rncclialfci allergy (jormerlv known as l\'pe I In ihis stud\- we investigated the effinency
hypersensUi\'il\') (2), Icadiiie; to allergic rhinitis and mutual agreement of sexcrai tests lo
and bronchial asthma. This percentage seems to demonstrate an li;E-niediatrd allergy in the
increase. The iticidcnce of allergy In a general upper respirator\- tract. On the basis of our
practice is 7.'̂  per 1(K)O per annum, the pre\a- results we propose an effective and economic
lencc is 12%' (8), The diagnostic procedures screening method for the presence of an IgE-
and treatment of allergic upper airway diseases mediated allergv in the upper respiratorv traet.
involve considerable eost to Ptiblic Health.

The presence of an IgE-mediated allergy is

|>n,nanly .nvc-sfgrnd w,,h skin , . . ts (b,o-ass.y) j , ^ ^ , ^ ^ ^ . , , ^ ^^ ,O METHODS
and determination ot speciiic antibodies (lm-
munoassay): tola! IgE and speciiic IgE {RAST), Erom a total of 8:iO we chose at random 292
Moreover, it is possible to look lor the number patients visiting the oulpaticni department oi
of eosinophilic granulocytes in blood and nasal allergy and the department of otorhinolaryngol-
smear, to perform nasal and bronchial provoca- ogy and head and neck surgery for the first time
lion tests and to use more advanced investiga- in 198!i. All patients complained of upper air-
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((ioulc! spirometer). Skin tesis were peribrmt'd
with a Series of at least 15 allergens and two
control tests, namelv histamine and solvent.

Hatients with a negative reaction to histamine
j ^ ^ 2) were excluded from these studies- I'he
skin tests oi patients with positive reactions to
the solvent were corrected. Skin lests were al-
ways done and evaltiated by the same person
[Tin reaction = 0; reaction 2 mm dia-
meter = 1 + : 4 mm = 2 + : 6 mm = 3 + and H
mm Ol' more = 4 + ). A positive RAST was clas-
sified as Group 2 (0,76-2.99 PRU/ml) upto and
including Group 4 ( > 17.5 FRU/ml), a ques-
tionable RAS"F as Group ] ((I..'55-0,75 FRLV
ml) and a ncgati\c RAST was equal to (."irotip 0
(0-0.:-i5 PRU/ml). Red blood investigation in-
cluded ESR, Hb, Ht, Icucoeytes and eosino-
phils. The numbc-r of eosinophils in the nasal
smt:ar wa.s divided into three < ategories: no, few
*"" many eosinophils. Eor statistical analysis the
Kruskall-VValiis test and the chi-square test lor
contingency tables were used to test the

The following parameters were studied:
a) results of skin tests
b) relation between skin tests and tola! IgE
c) relation between skm U'.sts and specific IgE

(RAST)
d) rc'sults of red blood investigation
c:) relation between skin tests and nasal smear

wavs problems, possiblv caused by allcrtrw The
selection has been arranged sueh that the num-
ber of patients participating corresponded to the
number of the eniiie group in any given month.

Patients were examined ibr the presence of an
igE-mcdiated allergy in the upper airways as
frequently as pos.sible according to a lixed proto-
col: medical history, ENT examination, percu-
taneous skin tests with 100,000 BU/mi extracts
(Pharmacia), determination of total IgE and
speciiic IgE {RAST. Pharmacia, expressed in
PRU/ml = Phadebas RAST Unit/ml), red
blood investigation, cytology of nasal smear,
X-ray studies of the sinuses (Waters, Caldwell)
and, depending on the presence of lower respi-
ratory tract complaints, lung function tests

Rcsult.s of skin tests are given in Ta!)Ie 1. A
positive reaction conesponcis to a skin reaction
2 -i- , 3 + or 4 + , a questionable reaction to I + ,
whereas a negative reaction equals no skin reac-
tion (0).

The distribution of diflerent grass pollen
proved to be equal: 21.2% oi all persons tested
had a positive reaction. Of the tree pollen inves-
tigatcd, birch yielded the highest pt-rcentage of
positive reactions (16.2%). There were only a
few positive reactions to weed pollen, prcdom-
inantly mugwort (4,0 %), Most positive reac-
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dons were seen to house dust mite (I), plenmysnnus) -jable 'i

(43.7%) and steerage mite {D. faunae) (34,8%-). Relation Ijeiw,-,-,-, skm ies,s and spe.dk IqF. k>r iv.Mjra..

.^iiiong domestic animals the tat yielded most posi- T"~~T , , ~ ~ ~ \

tive reac-tions (20.8%).

Using those allergens with the most frequeni ^,'^^""'' ',, .'"''"^
, , ' . . , . , , . C,)ucstionable {(_ir<iup 1 I 11 i)

positive skm reactions we compiled a limited Pa.sifin lGnMu>,'^-i) 12 4 •>'.

skin test consisting ot rye grass, t imothy, birch.

house dust mite and cat. 282 patients (97 .2 ' / i )

were tested for this combinat ion of 5 allergens.

henceforth called "l imited numbt^r". 'I'he data of

this limited n t tmber were recorded as follows: all correlation between sen.im total IgE levels and

reactions negative = negat ive, no positive reac- pc)siti\'e reactions to ihe combined skin test

turns but al least 1 quest ionable = quest ionable: al ( /><() .0001 Kruskall-Wall is test). High IgE

least 1 positive reaction = positive. CJf these pa- values were specifically i'ound in the 10-15 year

r i en i s34 .6% showc:d a negat ive, 9 .2 'A ' aques l i on - age group , not onlv concerning median values

able and 5 6 . 2 % a positive skin test. but also min imal and maximal values ol total

Using ihe limited n u m b e r (7 inslead of 17 skin IgE.

tests) we Ibtmd that 2.0 % of all pat ients with a neg-

ati\'e limited n u m b e r of skin tests (« = 99) showed
. . . , , , r Skm !csh and RAS I

a positive reaction in the extended numiicr oi tests

(2 patients had positive reactions (3 + ) to D. 'i'he degree of agreement between the 'iSw skin

farinae). tests and the values oi corresponding specific IgE

Retrospectively, 14,3 % of all patients with neg- ^R.A.ST1 is studied using the so-called kappa-

ati\e reactions tcuhe limited number of skin tests coefficient, I'hc \ alue of this kappa-coeificicm

showt̂ d one or more positive reactions lo speciiic indicates the agreement between the two lests:

IgE (RAS'E), In these cases the RAS'E scored 22 + 1 indicates a total agrcemt-nt. 0 indicates ihat

times 2 + and four times 3 -̂  : sjHuiiit Igt''. to cat the agreement is purcK' by chance (13),

scored most frequently positive (6 x ). The highest value was found for timothy

Inlhc remaindcrofthi.sKtudy, only resulisofthe (0.701. the lowest for eai (0,,S8). The valtics iov

combined 3 skin tests are used. litiuse dust mite, rve grass and birch were 0.69.

O.f)7 and 0.49. resptx'tiveK . Ii is generally acce[)t-

ed that a kappa-eoefficient of >: 0,8 represents

good atfreement between two tests. It appears
Skm l("its and lolal !<'E ' , , '" . , . i T

ihai the agreement between skm test anil specitic

'fable 2 piesents the reiatioii bctw<-eo the serum IgE was poor in all cases. 'Ehi' reason for this

lolal IgE and the result.s of the combined skin varied jjer allergen. Eor instance, the skin tesi

lests. To reduce the innuenc:e oi some extremely values and spec:ific IgE for rye grass in Table 3.

high IgE values, median values of IgE instead c:)f With complete agreement between skin test ancJ

mean values are shown. Patients ha\ e been divid-

ed into three age groups. There was a positive

Table 4
Tal, l . . 2. " " " • " " ' ' " " " " " " " • " •

No people .Minornial
Relalion betwet-n skin tesls and median values of the seriini ' ^.,

~~ ~ - ~ ~ ^̂  FSR lnomi;il < 20iniii/li) 270 7 8
_ X..,,.,;.,. Q, , , .»o«bk. l.o,i,,v,. „,_ ,,on,..l>8™.,,.l/l) 271 2(1,7

^'1 years 1)8.5 43.0 I'Hl.O Het (nonn^J > 0,(W-) 2ti8 !6.»
10^15 years I 12,0 114.5.0 640,(1 Letjtotyfes (nc>niia!< lO.IO'Vl) 267 4.,5
^ I l i years 20..") 14-8.0 18(1.11 Kosinuphils (nomia l< 0.40.U)7l) 246 11.8
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specific ItfH, all values should stand on the di,"- results ol' the limited number ol skin tests. A
pictcd be\el line, I'his was only partly true. The group ul 197 patients could be evaluated. A
kappa-coelTicient ol" rye grass (0,67) poinis to high eosinophil couni in nasal smear was found
some agreement. According-lo'fable 3, the speri- more (requencly in patients with a po,si(ive skin
tic IgF. for lye grass frccjuently scored higher than rest (33.3 %} ihan in those with a negative
the skin test. The same tendency was Ibund for (10,8%), This association was .significant
timothy and house dust mite. For birch, the skin (/' = 0,0159 x~ test),
lest irequenlly seored higher than the t orrespond-
iiie specidf IgF, For c;.U. the aerecineac between
,^ ^ , T T T̂  DISCUSSION

skm test and specuic Igli was \'ery poor; some-
times the skin test scoring higher values, some- Allergie rhiniris together with asthniti and alopie
times the opposite. derinatiiis iorni "ihe aiupic syndrome". To a

general prai.tioiier diat^nosing the atopic syn-

r, , ,, , . . dr<(mc, mcdica] history is the most hnponanl
n/rt blood ini't'itii^alion , , , . , ,

source ot iniormation: ihis history deternnncs

Table 4 is a summary of the rnutiiuhematolog- wheiher further inNesrigaiions are needed and

ital smdy. divided accorditig to standard value^ where they should be done (2). in this study all

used in our hospital. 'I'he division of normal patients had a positiv'e history of allergy. Being

and abnormal \a)ucs ua.s studied tor group?: of a retrospective study, it vvas impossible ro itras-

paticnts with a positive, a Cjuestionable, or a sess these complaints in more detail,

negative limited number ot skin tests, 'fhe divi- Further investigation (identitlcation of (he re-

sion of normal and abnormal values of ESR, sponsible allergens) ean be done in two ways:

Hb and Hei yielde(J no relation with the skm skin test,? (bio-assay) aiu.l dctertnination ol'speci-

test,'; reKuks, The number of lcucoc\'tes and fic IgE (RAST/immuno-assay), Both tests are

eosinophiLs showed some relation, Klevated leu- equallv intbrmative. th<- choice between them is

cocytes was significantly assoeiated with a n(-ga- based on practical reasons (2)

tive or a questionable skin test (/"= 0,0241 /

test). In the group with a negative or ques- Advantages ol ihe skin test are:

tionabJe skin les! 7.1 % showed increase in leu- - Usually higher sensitivity, differing between

cocyte,?: in combination with a pijsiti\x- skin lest allergen (ixiracts (10, J 1, 14),

this oceurrc-d in only '2.1% of all cases, - the results ol the test arc known alter 20 min

Klevated eosinophils was signiticantiy associ- - in some patients ihe iimnunological eltect of

ated with a questionable or positive skin (e,s: hyposensitization can be a,ssessed on the basis

f/'= 0,00(15). ix ie,si). In these two groups in- ot the late skin reactions

creased eosinophils was lound in 17,0%, where- - ,skin test with an extended series of allergens

as a negative skin test was never accompanied tan detect early stage - sensitizations and thus

by an increased eosinophil count, noi even in ha\'e a preveniive efiect (4)

children. The numbers ot eosinophils (normal - using ,'5everal dilutions, i,c, skin tests can give

or abnormal) were, compared in tiwee ditfereiu an idea, ai' the intensity of sensitization

age groups ( < 10 years, 10-15 year and > 15 - often less expensive than immunoassay

years). An abnormal ( = elevated) number of

eosinophils significantly diminishes with in- Disadvantages of the skin tests are:

creasing age groups (7^=0,0006 Kruskall/Wal- - not suitable with eczema, dermography or

Its test), strong pigmentation

- usually badly tolerated by young children

p, , , , , - intlueneed by other drugs, partieulariv anti-
S/ar; fesf <md c>)if»/i>?> of ixasoX .^mear . . . , . - , _ , , - • ' • ,

' histaminey and ingh doses ol corticosieroids

The fmdings of cytological investigations of (12)

nasal smear have been studied in relation to the
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This study shows that a limited number of skin
tests wiih live allergens (rye grass, timothy,
bireh, house dust mite and cat) and two controls
(histamine and solvent) appear to be efficient.
In comparison with the complete collection of
skin tests, consisting of 1.5 aflergens. only 2.0%)
oJ positive skin lesLs arc mis.sed by patients with
negative limited nutnber of skin tests. Eriksson
et a), (6) concluded that three alle-rgens (tim-
olliy, house dust mite and cat) were sufficient to
defect 85%' of fhc Htopic paficnf.s wifh a,'̂ fhma
or rhinitis; 98% of the patients with a seasonal
allergy responded to at least one ol the skin
tests, consisting of timothy, birch and iiiugwoit.
it appeared that, using this limited number,
determination of specifie igK (RAST) yiel(k,>d
additional inibrmaiion in 14.3%. R.'^ST ap-
pears indicated only when skin tests are diiTic\ih
io perform.

There is a strikingly small agreem<'nt Ijetwocn
skin tests and specific IgE, particularlv ior cat
dander. It must be borne in mind that skin lests
con( ern the tissue (mast-cell bound Ig!'-].
whereas R.A.ST concerns serum, (free circulat-
ing IgE). Further, agreement between the tests
depend.s partly on the cleiiniiion oi a positive
skin test, Eimnurrty et al. (7) noied an in-
creasing overall agreemeni between speciiic IgE
and skin test when a positive skin test v\as
defined as having a diameter > 5 mm instead of
•'• will.

r i ine i.s ;i po.sjlj\-r ^issoiiarion beli\'een roiaJ IgE
and .skin test results. Thus, deu-rniination oi
UHii] setuin }gli is ;( usclu] ludiCnUvc oi' ihv
presenee oi an lgl>mediated allergy. High
values of total IgE are notable in the }0~15
years age group. Burrows el al. (1) found thai
allergie rhinitis was associaleci primarily with
skin ie.st reactions, indcpendenUy of the total
IgE level, whereas astfima was closely related to
the total IgE level.

Concern mg the heinatological parameters,
only the number o\ leucocytes and eosinophils
yield additional infbrtnation. In this study a
blood-eosinophilia is never found in combina-
tion with a negative skin test, not even in
children. With a questionable or positive akin

test, fosinophilia is found in 17.0%. An ele-
vaied number of blood eosinophils is more fre-
quently seen at an early age; in the 0-9 years
age group 41.7 %, have an eosinophilia. this
percentage decreases to 9.0% for the group of 9
years and older. Patients with a questionable or
negative skin test more, frequently have a leuco-
cytosis than patients with a positive skin test; it
seems thai infection factors are contributing to
the respiratory complaints in the first grou[).

A high eosmophil ccmni in nasal .smear is
most frequently found in patients with a positive
limited number o( skin tcsis. Ivan irequentK- in
patients with a negative skm test. Nasal sttiear
cytology with rnany eosinophils appears to sup-
port the diagnosis of IgE-mediated allergy, even
in those patients with a so-called subclinical
allergy (9. 13).

We also compared the results of the limited
luimei of skin tests with the results of routine
X-sinvis (nortnal - clear sinus, or abnormal =
partial or complete blockage). A total oi 247
patienis were studied in this way. No associ-
ation was found between the results of the com-
bined skin lest and tlie findings on the' X-sinus
(P^ 0,61. X" test).

No signiiicant relation was found between
lung function (normal or abnormal) and the
results of the combined skin test, the number of
blood eosinophils, loial IgE and the n;imber of
eosinophils in nasal smear. This appears to
agree with the data tlial paiients \\ith positive
skin tests do not suffer more frequently trom
i)i>n-.sperifjc lung di.sease (CNSLD) ihan pa-
tients with negative skin tests (8).

On llie basf.s oi the.se results it van be con-
(hided that screening for the pre.sonce of an
IgE-mediated allerg)' in ptopic with upper re-
spiraiory tract complaints can be done with a
limited nutuber of skin tests (rye grass, timothy,
birch, house dnsi niiie and cat). If indicated, the
screening can be supplemented by an extrended
series of skin tests, measuretnent of total IgE
and specific IgE (RAST) and measurement of
the number o! eosinophilic granulocytes in nasal
smear and blood. It must be emphasized that
these conclusions can be drawn for an ENT
practice only. Eor individual cases or for other
groups ol patients, extended skin tests might be
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indicated. The Commission Standardization ^ Vnnu,.u. jl>, Su.n,ncn-ll .S, Hols;au- ST. Rdanonsl

Skin test of the Dutch Society of Allergy advises ' " • ' " * ' ' • " •̂ |̂ '"-i"»̂ ;̂  |p'^^; 'IK- muii,pk| alkr^oM^rl,,.,,!

a first diagnostic orientation with L'J-30 skin 'ii--i6 i'>89

test.s for persons of 12 years and older; for 8. van dtr Loiide R. EpidcnuDlogy ĉr .hronir non-spfc

children upto 12 years a first orientation with 10 luiii; dist̂ asc (thnjun immiliitis), A iriiical analysis o

tests is advised (5). '"'̂ 'l̂ i ^^'^"^^'^ " ' ^ • ^ • ^ ' ^ " '-•''''"-'^ "^^ " ' 'J'̂ ' N.d..Tla,
Thesis, van (,;i>rkiini, Asscii. pp. 8.")-89. ti)(i9

'.> Mui-rjy AB. JNLLS.II .-c(,rftit>ii <'<)sinoptiili;] in rhiklr
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