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Serum lev'els oJ IgE, artti-lgE autocuttibodies (Abs), and IgEllgG anti-lgE intnntne cornplexes
(lC's) wcre nrcasured in ll0 clildren v,iÍh asrhnta antl 90 heultht, control chiLdren. Signifct:ntly
enhanced let'els of IgElanti-lgE IC were detectetl in chiltlren v,ith asthma. Howet,er, onlv- ct
v'eak correlation was found behveen anti-lgE aLtto-Ab serum levels untl the tlegree of Lung
functiott abnormalities in chilclren with aslltnta. However, r'hiklren with rtsthrna v,ith low, serum
IgE Levels hacl elev'ated IC senrm levels of IgElanti-lgE auto-r\bs, suggesting that IgE ntight be
Itidden v,'ithin these ICs and is therefore not tneasuroble in vitro.'lhe signifcnrtt elev,atiort of
IgElanti-lgE IC serum levels raises tlte question w,hether IgE withinlCs is neutralized or ntight
still be int'olved in immunologic ntechanisms responsible for c'linicul svntptr.tms oJ'broncltíal
ctsthmo. (J Artnncv Cr-tN Iuuuuor l99l;88;793-A01.)
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There is yet a tendency to claísify individuals with
increased IgE levels as indivicluals wittr atopic (ex-
trinsic) asthma and individuals with normal IgE leveis
as having intrinsic asthma.' Although some authors
demonstrated a correlation between the frequency of
asthma symptoms and IgE serum levels,ì3 whether
clinical symptoms in BA, especially in chilcihood
asthma, are related to immunologic laboratory deter-
minations, such as total and specific IgE serum levels,
is sti l l  controversial. Different cutoff levels of serum
IgE were reporled to be predictive for the development
of BA,2'a and the presence and amount of serum IgE
Abs to inhalant allergens was considered to be an
irnportant risk factor fbr atcute asthma attacks,s estab-
lishing the child's aliergic predispositionó and leading
to "in vitro diagnosis" of allergy' ' t or prognosis for
children suffering from BA.8 However, the valiclity of
this relationship is questioned definit ively.a Finally,
determination of IgE, serum leveis was useci to clistin-
guish children with asthma from childrcn with other
wheezing respiratory diseases,T although that asthma
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Abbreviations used
BA: Bronchial asthma
Ab: Antibody
IC: Lnmune complex

I'GV: T'horacic gas volume
R,* :  A i rway res is tance

TBS: Tris-buffered sal ine

in infants is inherited independently of allergy and
that it is prirnarily triggered by virerl infections is norv
recognized.n However, since epidemiologic studies
demonstrated that IgE Abs to common environmental
allergens occurred in a considerable number of sr_rb-
jects without allergic symptoms or that such nonal-
lergìc subjects demonstrated sorne degree of skin test
reactivitv to common focal allergens,r perhaps nonnal
IgE ievels neither rule out asthma nor make the de-
velopment of future allergies unlikely.s

Based on the observation that severe asthmatic
syrnptorns or even anaphylactogenic shocks occurred
in patients with oniy low IgE serum levels, the hy-
pothesis that in such cases lgE rnay be hiclden within
ICs with anti-lgE auto-Abs becarne of interest. r0-r' l

Anti-IgE auto-Abs can be determined by various assay
systerns.r0 '  r r '  15-22 They appear to belong mainly to
var ious imrnunoglobul in c lassesrr '  r+,  16' .3 and occur
niostly in the fornr of complexes with IgE. Anti-lgE
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TABLE l .  Mean va lues
di f ferent I  u n g-fu nct ion
wi th  as thma

o f  TGV and  R" *  i n
g r o u p s  o f  c h i l d r e n

Valucs in percent and con'ected for aqe
1307o.

'kTGV and R,,u <730Vo.
-i 'fGV )l3ooio and R,* 1730o/o.

+TGV and R"* > 1307o.

$TGV <l30Vo and R""  > '1307o.

Nonnal  range. 80% to

auto-Abs have been associated with the Kawasaki syn-
drome or Prausnitz-Kùster reactionsrs-z; on6 parasitic
infections, hyper-IgE syndrome, and different atopic
disorders.2s-33 Studies on anti-IgE auto-Abs in BA of
mainly adult patients revealed a correlation between
elevated lgE and arìt i-IgE auto-Abs,r0' rr ' r '4-17' to'" but
anti-IgE levels have been demonstrated to fail to dis-
criminate between atopic and nonatopic subjects with
asthma.25 Enhanced levels have been found in patients
who unclerwent unsuccessftrl hyposensitization ther-
apy,tu but low levels of anti-IgE in all human sera can
be found. t2,  t3,3t-4o

Therefbre, based on the assumption that anti-IgE,
auto-Abs may interfere with the measurement of
IgE't '4r' '12 and that IgE detenninations rnay be un-
derestimated because IgE was "hidden" within ICs of
IgE and anti-IgE auto-Abs,rr' ra the present study was
undertaken to investtgate whether anti-IgB auto-Abs
also might occur in children with asthma and may
have been a reason for the controversy on "absolute"
levels of total or specific IgE or its pathophysiologic
ro le .

MATERIAL AND METHODS
Patients and sera

One hundred ten children with asthma (46 fenale and 64
rnale children), aged from 5 to 16 vears (mean age,
9.5 o 2.7 years),  observed at  the outpat ient  c l in ic,  De-
partment of Pediatrics. University of Bern, rvere included
in this study. Asthma was diagnoseci rvhen a history of
reclrrrent wheeze and cough and laboratory documentation
of airrval,  obstrnction, which reversed with syrnpathomi-
metics, were present. Patients receiving therapy rvith oral
xanthines and sl,stemic steroids were not included in the
study. Lung-tunction tests by whole-body plethysrnography
were performed on the sanie clay as serum sampies rvere
col lected and stored at -20" C. In addit ion. 90 chi ldren

(44 fernaie and .16 male chrldren)
( rncan age,  10.5 + 3 .2  years) ,
for other reasons than pulrnonary
control group.

Lung-function tests

J ,  A L L E F G Y  C L I N ,  I M M ! - J N O L .
I .JOVEMtsER 1991

aged l'ronr 4 to 16 years
adntitted to tlie hospital
disorders, served as t l te

Aftcr a medical interview and a physical exanrination,
functional abnorntalities were evaiuatecl bi' 11'!rrlls-bsdy
plethysmography. TGV at resting level was taken as the
measuie of puirnonary hyperinf lat ion, and R"*, maximal
expiratory floi.v at 50o/o vital capacity, respectively, as a
nìeasure o[ bronchiai obstruction. The measurements were
performed with the patient seated in an air-conditioned roorn
rvith a constant volumc, variablc prcssure, rvirole-br-rdy
plethvsnrograph (E. Jaeger GrnirH, Wúrzburg. Gerrnany).
According to these tunctional data, the paticnts rvere divided
into four functional groups: ( l)  lung-function data within
the range of normal (TGV and R"*., 1130o/o predicted), (2)
puimonary hyperinf lat ion (TGV, >1307o predicted), (3)
mixed type (TGV and R"*.,  >l30Vo predicted), and (4) bron-
chial obstruction (R"*, > l30c/o predicted).

Determinat ion of  immunoglobul ins

Total IgG, IgA, ancl IgM were measured by a commercial
rate nephelometry test (Beckmann Instrunlents, Inc., Gal-
way, Ireland). For determination of IgE, we useci a sandwich
RIA based on two different monoclonal anti-lgE Abs.4r-16

Additionall!, we determined the serum igE in the children
with asthma by the commercial Phadebas PRIST (Pharmacia
Diagnostics AB, Uppsala, Sweden).

Dot-immunobinding assay for detection of
f ree ant i - lgE Abs and lgE/ant i - lgE complexes

Natural anti-IgE Abs capable of directly recognizing pu-
rified solid-phase lgli were termed "free" anti-igE Abs. To
assess these "free" anti-lgE Abs in serum samples, rve dotted
i pì volumes of puri f ied human myeloma IgE (PS, 50
pg/ml) onto nitrocel lulose (0.45 mm, HA 304 FO; Mil l i -
pore, Moisheim, l ìrance). IgE/anti- IgE ICs were measured
by dotting the murine monoclonal antihunian IgE Ab, Le
21 (DelI specific*6) onto nitrocellulose (500 p"g/rnl). Nitro-
cel lulose str ips were incubated in TBS-casein to prevent
unspecific protein adsorption, followed by incubation with
di luted semm (di lut ion l :4 in TBS-casein) at room tem-
perature on a shaker (4010, Kòttermann, Schonengrund,
Switzeriancl) overnight. After three washings with TBS,
bound Abs were detected with a peroxidase-conjugated
rnonoclonal anti- IgG Ab (BSl7, IJiotest AG, Frankfurt,
Germany, di luted in TBS-casein). ' fhe 

str ips u,ere rvashed
three t imes with TBS and developed with a solut ion of
16.6Vo of 3 mg i ml 4-chloro- 1-naphthol (Merck, Dannstadt,
Germany) in methanol, ancl 0.042% l iydrogen peroxide
(stock solut ion, 30a/o i t t  warer) in TBS for 30 rninutes. After
a wash with dist i l led water, str ips were clr icd, and the color
intensity of the dots u,as measured with a hand-held ref lec-
t ion densitolneter (Cìretag Ltd., Regensdorf,  Srvitzerland)
at 600 nm to obtain relat ive densitometric units. This rel-
at ive color density was compared to a standard of direct ly
clotted hunan IgG (Nordic Laboratories, Ti lburg, 

' fhe 
Neth-

erlancls) reveaied by the samc anti-IgG r\b. A regression

TGV

Funct iona l
d isorder

Mean -t- SD
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T A B L E  l l .  S e r u m  i m m u n o g l o b u l i n  l e v e l s  i n  c h i l d r e n  w i t h  a s t h m a

l gG* lg .A* l gM*

Aget
(yr) N

Mean +  SD
( g m / L )

Normî
{gm/L )

M e a n  t  S D
( g m / L )

Norm

{ g m / L )

Mean  +  SD
( g m / L )

Norrn
( g m / L )

5 + 6
7 + 8
9 + 1 0

I  I  r  ! î
r l  

- l -  
t L

> t 2
5 -  l 6

I L

28
28
20
22

1 1 0

9.58  - r  2 .5
9 .69  - r  3 .3
9 . 9 8  : !  1 . 5
9 . 8 9  *  1 . 9

t0.55 :r  3
10.05 -+ 2.4

I  . 5 - r 1 . 9
8 . 1 - 1 2 . 5
8 . 5 -  1 2 . 9
8 . 9 -  i  3 .  1
8 . 9 -  1 3 .  1
8 . 5 -  1 2 . 9

1 . 1 7  - *  0 . 6
1 . 1 0  : t  0 . 6
1 . 3 ó  - f  0 . 5
1 . 3 8  *  0 . 6
1 . 6 7  *  0 . 8
1 . 3 5  +  0 . 6

0 . 6 5 - 1 . 5 3
0  1 9 - l . 1 2
0 . 9 -  l  . 8 7

0 .99-2 .05
0.99-2 .05
0 . 9 -  1  . 8 7

1 . 3 6  +  0 . 7
1 . 2 3  - +  0 . ó
1 . 0 1  - f  0 . 5
1 . 2 6  . -  0 . 4
1 . 1 9  t  0 . 5

1 . 2  *  0 . 5

0 . 1 3 - t  . 4 4
0 . 1 1  - 1  . 1 9
0 . 8 -  i  . 5 5
0 . 8 -  r  . 5 ó
0 . 8 - 1 . _ 5 6
0 . 8 - r . 5 5

*lmmunoglobulin levels determined by rate nephelornetr.v (ll ' lEI'HOD AND M,{TERIAI-S).
iAge distribution and normai vaines according to a normal in-house standard as dcscribed.r'

T A B L E  l l l .  S e r u m  l e v e l s  o f  l g E ,  a n t i - l g E ,  a n d  l g E / a n t i - l g E  l C s  i n  c h í l d r e n  w i t h  a s t h m a  a n d

c o n t r o l  c h i l d r e n

Chi ld ren

f Control
{N = 90}

With asthma
( N  =  1 0 )

Mean +  SD Mean  +  SD Probabi l i ty  {Student 's  r }

206.13 -+ 228.9
3 . 7 9  - |  1 0 . 1

17.94 -F 57 .4

p
nr

n

<  0 . 0 0 1
:  4 .02
< 0 .001

*lgE determined by a sandwich RIA based on two diff 'erent monoclonal anti-IgE Abs as described.
ÌlgG anti-IgE auto-Abs and IgE/anti-igE iCs were determined by a dot-immunobinding procedure. IgG anti-IgE auto-Abs are defìned as

Abs capable of recognizing solid-phase myeloma IgE (PS). IgE/anti-lgE ICs are defined as ICs caught by the monoclonal anti-lgE Ab,
Le 21. Both are then revealed bv a monoclonal anti-IeG Ab.

igE* (U/ml)
Anti-IgE autoAbsî (ng/ml)
IgE/anti- IgE ICsî (ng/ml)

13.55  - r  n2 .9
1 . 5 1  +  3 . 2

28.31 t-  26.2

curve was calculated and used to estimate IsG concentra-
t ions.

Determination of specif ic lgE by commercial
Phadezym RAST

The sera of the children with asthma were tested by RAST
(Pharmacia Diagnostic AG) fbr the following allcrgens:
house dust mites, grass pollen, tree pollen, and animal ep-
i the l ia .

Statistics

Hypothesis tests with means and pooled variances be-
tween the sante variables of two groups were used to perforrn
a Student's r test for calculating a / value and its associated
probabil i ty (computer progranì, Microstat l l  Release 2.0,
Ecosof t .  Inc . ) .

HESULTS
Lung funct ion and immunologic
characterization of patients

The values of Ro* and TGV expressed in percent
of predicted values i.vithin the four functional groups
are presented in Table I. Fifty children with asthma

(45.5To) presented with normal lung functions. Only
48 (43.6Vo\ of the 110 children with asthma had in-
creased Ru* and only 12 children (10.9%) had pul-
monary hyperinflation. Symptoms were well con-
trollecl with an inhalative treatment with a combination

of either Br-mimetics and cromoglycate or B-mimetics
and topical steroids. For control purposes, we com-
pared IgG, IgA, and IgM levels in children with
asthma with the normal reference values of a normal
child population.3a In Table II, the levels of total IgG,
IgA, and IgM of the children with asthma are pre-

sented within the nornial range.

Ant i - lgE auto-Abs in chi ldren with asthma
and cont ro l  ch i ld ren

The values of IgE, anti-IgE auto-Abs, and IgE/ anti-
IgE,IC levels are presented in Table IIL AII three levels
were significantly higher in children with asthma conì-
pared to levels in control children (p < 0.001), al-
though a smaller significance (p : 0.02) was founcl
for "free" anti-igE auto-Abs. ("Free" is used here for
Abs capable of binding to solid-phase igE but may

I
F,
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", 
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wi th  as thrna  and hea l thy  cont ro l  ch i ld ren

'Io 
analyze lurther the significantly higher mean

valucs of anti-IgE auto-Abs in the chilclren r,vith
asthma, we examined tireir frequency clistr-ibution. A
considerable difterence in the frequency c!istribution
of IgE serllrn levels betwee n control children ancl chil-
ch:en rvith asthnra is i l lustretecl in Fig. 2. In the control
group, we observed a broad distribution betrvcen 0 to
100 U/ml of IgE, rvhereas in the group of chilclren
ivith asthma, we found a bimoclal distribution with an
additional population peaking at approximateiy 400
U/ml.  For IgE/ant i - lgE ICs, we founcl  a broaci  c l is-
t r ibut ion in control  chi lc l ren only.  bLrt  i ' thc chirdren
with asthnìa, we found a '*onomoclal distribution .f
a relative narrow range, which clcarly ciiflereii from
the distribution of the conrrol children. When thc clis-
tribution of "free" antt-lgE aLrto-Abs was examined,
we did not observe differences between control chil-
dren and children with asthma. IC levels were r,vell
distributed in a monornodal fashion, peaking at 1.2
ng/ni l  in the control  chi ldren ancl  at  2.4 nglml in the
children rvith asthrna (frequency distribution not pre-
sented).  Thus, Jíc/o (83i  l l0)  of  the chi i t l ren wi th
asthrna belonged to the population of' patients with
elevated ICs of  IgE/ant i - IgE (>40 ng/ml) .  The con-
trol  group had only 217o ( .19/90) wi th in rhe range of
the children with asrhma. In this conrexr. it is im-
portant to mention that atopy was not an exclusion
criteria for the control group. This nonexclusion im-
plies that children with atopy remained rvithin the
control group and might contribute to the population
with elevated irnmune complexes.

Ant i - lgE serum levels in chi tdren with , , to\A/

! g E "  a n d  i n  " h i g h  ! g E "

Based on the observed I 'requency distribution of tgE
serun-ì ieveis in the children with asthma, we groupecl
thcm into 58 children rvith asthn.ra with ,. iow levels
of IgE" (IgE < 12.0 tJ l inl) and 52 children r,vith asrhma
with "high levels of igE" (tgE > IZ0 U linl) to inves-
tigate whetl-rer IgE, serum levels may be linkecl to the
levels of  ant i - lgE auto-Abs. As i l lustrarecl  in Fig.  3,
the groups with asthnia ancl "low IgE" ancl ,,high lgE"
i.vere alnrost equally distributed. Interestingly in the
sroup with asthma and ' ' low IgE."  the IgE,/ant i - IgE
IC rnea' value diff 'erecl srgnifi cantly (control children,
26 .1  -+  25 .1  ng /ml ;  rv i th  as thma 65.3  -F  40 .3
ng/ ml;  p < 0.001) f iom the conrrol  group despi te the
fact that their IgE serum levels iiicl not ciiff-er (contror
ch i ld ren ,  22 .9  - ts  21 . i  I J lm l :  w i th  as thrna .  31 .1  - ì -
28 U lml) .  Ten control  chi ldren with IsE > 120 U/ ml

F l G .  î .  S e r u n r  l e v e l s  o f  l g E / a n t i - l g E  l C s  i n  r e l a t i o n  t o  t h e
a g e  o f  c h i l d r e n ;  d a t a  o f  g 0  c o n t r o l  c h i l d r e n  ( o ) ;  d a t a  o f
1 1 0  c h i l d r e n  w i t h  a s t h m a  ( e ) .  E a c h  p o i n t  i s  t h e  m e a n  o f
t r i p l i c a t e  d e t e r m i n a i i o n s  i n  a  d o t - i m r n u n o b i n c l i n g  a s s a y
a s  d e s c r i b e d  i n  M A T E R I A L  A N D  M E T H O D S .  L i n e a r  r e g r e s _
s ion  l i nes  w i th  the  ind ica ted  co r re la t i on  coe f f i c ien t  ( r )  a re
a lso  i l l r - r s t ra ted .

sti l l  inciucle ICs.) No detectable "free" anti-lgE Ab
levels werc observed in 43 children with asthma out
of i 10, and in .trO control chiidren out of 90. This
fìnding rnay be due to the low sensitivity of the assay
(0.05 ng/ml) usecl for detecting the "free', anti-igE
Abs. ICs consisting of IgE and anti-IgE auto-Abs were
found in all individuals studiecl, although these were
in variable concentrations. J'hus, it might be assumecl
that a certain proportion of anti-IgE auto-Abs has no
free valency to recognize solid-phase IgE.

Next, we analyzed serum lgE Ab anci anti-igE auto_
Ab levels in relation to the age of the blood clonors.
in agreement with the l iterature, we dicl not f incl an
ol 'eral l  correlat ion (chi ldren with asthnl í ì ,  r  :  0.01;
cclntrol  chi ldren, r  :  0.06),  but  an increasing tcn_
clency for IgE in 7- to l0-year-olcl chilclren (clata not
presenteci) and a small decreasing tendency for
IgE/anti-IgE IC serum levels in control chilclren a'd
chi ldren with asthrna (Fig.  i ) .  Aclc l i t ional ly,  we
observed an inverse trend between free anti_lgE
and age of  chi ldren with asthma (r  :  -  0.21: p {
0 . 0 5 ) .

Comparing serunì IgE to anti-igE auto-Ab levels,
we did not f ind a correlation (r == 0.04 in chilclren
with asthnta,  r '  :  0.1 in control  chi lc l rcn) anci : r lso no
correlation u'ith IgEi anti-IeE ics (controi chilclrerr,
r  :  0 .1 ;  w i th  as thn ta ,  r  :  0 .16) .  However ,  there
was i i  s igni f ìcant correlat ion (p < 0.001) betwecn
anti-lgE auto-Abs and corresponcline IgE/anti_IgE iC
levels both in control  chi lc l ren (r  :  0. .18;  N :  90)
and chi ldren rv i th asthma (r  :  42;  N :  l  l0) .
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FIG'  2 '  Frequency d is t r ibut ion-of  lgE and lgE/ant í - lgE rcs  in  sera o f  cont ror  ch i rdren and ch i rdrenwi th  asthma'  lgE was determineo uy a  sandwich RIA anc i  lgE/ant i - lgE lcs  by a  dot - immuno-b ind ing assay as descr ibed in  MATEhra l  AfvO METHODS.

revealed similarry enhancecl serum levels of igE/anti-
IgE ICs as the ,,high 

lgE,'children with asrhma. Againsemm levels of .,free,' 
anti_IgE auto_Abs in ,, low 

I!E,,children with asthma dicr noi diff.. fì-om revers of the"high IgE" crrirdren with asthma (clata not presentecr).
We next studied the relation of measu,obl. IgE tothe levels of IgE within ICs. The children wirh asthnia

were divided into three groups accordins to their se_rum IgE distribution, as i i luitrated in Fìg. 2. Thesethree groups differed significantly in their ,".u_ IgEieveis but not in their levels of icr, as present.d-in
Table Il l , but this arbitrary division crearry crenron-
strates that chirdren with asthma with low revers ofserum IgE have approximately fìve times rnore IgEwithin their ICs than measurabre totai IgE. In contrast,
IgE is in excess of ICs in chilcrren with asthma withhigh IgE senìm levels (Table IV).

Ant i - lgE serurn levels in chi ldren with
asthrna with exper imental  evidence of  atopy

.In 
this studv, all serum IgE levels hacl been deter_nrined by a sanciwich RrA basecr on two criff'erent

monoclonal  ant i_IgE Abs. This assay correlates verywell with the commercial pharmacia pRIST.l. ru Since

IgE serum levels in the children with asthma were
additionally cierermined by the commerciar phadebas
PRIST (Pharmacia), we again evaluated the correla_
tion for both assays. Interestingly, we again found a
high significance (.p < 0.001),-but only a regression
coefficient of 0.7g.Based on our previous fìnùng that
anti-lgE Abs interfere with IgE cleterminzrtioni,o it
might be speculated that the ircreased anti-I_sE auto-
Ab levels of the group of children with asthma may
have pre'enrecl precise IgE determinati"" i; 

^;hi,

g roup.
To address this question we used trre same serectiorr

criteria as presented in Tabre IV. Indeed, the com_
mercial PRIST measured, in the children,s group with
low scrum IgE. f ìve t imes more IgE than our in_house
RIA, based on monoclonalaOs fùUte V).  In contrast ,
o.nly 70Va more IgE is detecred by the PRIST in sera
derived frorn children with asthma with high serum
IgE ieveis.

Additionally, aìl sera had also been analyzed by a
Phadezym RAST with a panel of different allergens;
2-5 children with asrhma (22.lqo) were positive for
nrinir 'ally one of the allergens clescribed ab.ve(RAST class >2); 2l chilclren r.vith asrhma l9.lVo\

control
chi ldren
l't = 90



798 Ri t ter  e t  a l .
A L L E R G Y  C L I N .  I M M U N O L .

A J O V E M B E R  1 9 9 1

U)
oco
(*,

1f
o
o
a
o
\-

10

0
30

10 n=52

lqE

12  48

lgE complexes

0
0 192

(ngiml)
,53

lg E/anti-
F IG '  3 '  F requency  d i s t r i bu t i on  o f  l gE /an t i - l gE  l cs  i n  ch i l d ren  w i t h  as thma  w i t h  l ow  l eve l s  o f  l gE(<120  U /m l )  and  h igh  l eve l s  o f  l gE  (> l zo  U / rn l ) .  Based  on  l gE  se rum leve l s  ( cu to f f ,  120u lm l ,de f i ned  i n  F ig '  2 ) ,  ch i l d ren  w i t h  as thma  were  ana l yzed  f o r  t he i r  se rum lgE /an t i - l gE  l cs .

had both the specific IgE (RAST >2) and roral IsE
(determined by Phadebas pRIST) above the upper nar_
mal values for their age (pharmaci a): 24 childrerr
(2l.0Vo) had elevared IgE only, and 40 children
(36.4Vo) had neither specifìc IgE nor IgE levels above
normal values.

RAST class >2 or PRIST IgE above upper normal
age values are comnronly associated with an atopic
base for BA in childhood; rherefore we divided the
group with asthma according to these criteria, yieltling
70 "atopic" and 40 "nonatopic', chilclren ivith asthma
bronchiale. As expected, this classification, based on
established commercial laboratorv assays, revealed
that most of the "high IgE" children with asthma de_
fined by the monoclonal sandwich RIA were among
the atopic group. However, atopic ancl nonatopic chil-
dren had similarly increasecl IC levels (nonatopic.
J 5 -+ 54 .9;  atopic,  82.  I  - r  6 I  .  I  ) .

Re la t ion  o f  pu l rnonary  symptoms to  lgE or
auto-Ab levels

In addition, we conrparecl TGV arìd Ru,u to the cor_
re sponding serum levels of IgE, anti_lgE, and
IgE/anti-lgB ICs in the chilclren with asthrna. There
was no strong correlation between IgE or anti_lgE

auto-Ab levels and the two plethysmographic values,
w,ith the exception that an inverse trend between R","
and IgEi anti-igE ICs was fbund (r : 0.22;
p  :  0 . 0 3 ) .

DISCUSSION

Despite the diffìculties of clefining asthma. clini_
cians usually have no diff iculty in understanding what
they mean by the te'n.a7 For most of these clinicians,
diagnosis of asthma is based on recurrent wheezin,e
or attacks of shortness of breath tvith wheezing.. Fre_
quently, in the pathogenesis and development of this
syndrome, the allergic reaction is believed to play a
major role,2'5 but much controversy exists over the
exact na[ure of the association between atopy and
childhood asthma, 'uvhether it is causativee ancl over
the predictive vaiue of IgE determinations.

To clarify furtirer the relationship between immu_
nologic parameters and their clinical irnportance, we
investigated the relationship between anti-IgE auto_
Abs and the syndrorne of childhood asthma. in agree_
.'ent with several other stucries, r(; '  iE, *0 we ctid noi f inct
a strong correlation between the type anci severity of
lung functional disorders and auto-Ab levels. The nta_
jor f inding of our stucry is that elevatecr serum rsE
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TABLE lv .  ouant i ta t i ve  compar ison o f  serum rgE w i th  an t i - rgE/ rgE- ics
Selection cri teria* l sE t Ant i - lgE/ lgE lCs
Serum lgE (U/ rn l ) M e a n  ( n g / m l ) M e a n  { n g / m l )

Rat io

{ l s E / l C )

0-  l5
l 5 - 1 2 0
120 max

a 1

(')

12.2
I  l 6

951  .4

6 1 .  I
68.2
92

0 . 2
i . 7

r 0 . 5
,{Iar, Maximurn.
*Select ion cr i ter ia are
Ì lgE determined by a

based on the clistribution il lustratecl in Fis. 2.
sandwich RIA basecl  on two nronocional  ant i_ lgE Abs, as described in MATERIAL AND ÌVIETHODS.

TABLE V.  lgE de terminat ion  w i th  po lyc lona l
o r  m o n o c l o n a l  a n t i - l g E  A b s

levels were founci within ICs in practicaily all children
wi th  as thma.

In our dot assay we used a monoclonal anti_IgE Ab
(Le 27) as carching Ab, which wil l recognize ónly a
certain proporrion of circulating IgE/anti_IgE ICs úe_
cause serurn contains anti-IgE auto-Abs of a simìlar
epitope specificity as Ab Le 2l . Fon*éxample, if an_
other monoclonal anti-IgE Ab is used, such as
RSW17, rn most instances lower levels of  lCs are
found. rs' 23, 48 In these sera of children with asthma
with elevated anti-IgE auto-Ab revels; we coulcr dem-
onstrate that IgE determination by an assay based ex_
clusively on monoclonal Abs yielcls indeeú lower IgE
levels than an assay based on polyclonal Abs (pRISf).
This finding demonstrates that certain epitopes on IgE
are not accessible for some anti-IgE Abs usecr in im-
munoassays. We assume that anti_IgE auto_Abs are
responsible for covering of such epitopes. Therefore,
i t  is  obvious that an immunoassay basecl  on two di f_
ferent monoclonar Abs is far easier to be inhibited
because IgE wil l no longer be deteoed if only one of
ttre two relevant epitopes is hidcien. However, our data
inciicate that also polyclonal assay Abs may uncler_
estimate serum IgE, levels. In the arbitrari iy created
group of children with low serum IgE (Tables IV and
V), we measured 5 U/ml of IgE, by monoclonal and
2f.9 U lrnl by polyclonal Abs. This fincling means
that by monoclonal Ab determination, only 20a/o of
the IgE was actually cietected, but polyclonal Abs
detecred 90Vo of  the IgE, (12.2 ng/rnl  t fgEl  + 61.1
ng/ml [gE in complexes] div ided by 2.41 :  30.4
u/ml). This calculatio' is based on the assumption
that the monoclonal  Ab, Le 21, catches , ,a l l , ,  ICs,
which, of  course, wi l l  not  be the case because some
auto-Abs also wi l l  b lock the , ,Le 27 epi tope., ,Thus.
if ICs are in excess of IgE, measurable with polyclonal
Abs, polyclonal Abs rnight also unclerestimate the true
ievels of IgE.

However, it is irnportant to note that alr statisticar

Selection
cri teria*

l gE  (U /m l )
Mean
( U / m l )

Mean
( U / m l )

RIA-lgEt PRIST-lgEt

^o/o

0-  l5
l 5 - 1 2 0
120 max

5
48.2

101.4

26.9
9 3 .  I

684.6

438
93
70

Mar, Maximum.
xSelection criteria are bi sed on the distribution ii lustrated in

2 .
îSandrvich RIA based on two ditferent monoclonal anti_IsE

as descr ibed

tComrnercial Phadebas pRIST based on polyclonal anti_IsE

F i o^ ' b '

Abs

Ab.

analysis in this study, based o' IgE determination bv
our RIA, yielded the same statistical clifferences
of lgE values obtained by the PRIST were usecl in_
stead.

Our most interesting fìnding was the relative ho-
mogerous eìevation of IgE/anti-lgE ICs in childrerr
with asthma. Approximately 50Vo of rhe group wirh
asthma did not differ: from the control g.oup in respect
to their IgE serun-r levels (with asthnra ancl ..low 

IgE,,)
but demonstrated a striking difference in if,.i.
IgE/anti-IgE IC serLrm levels (p < 0.001). In rhis
respect, it is interesting to note that a sir ' i lar distri-
bution of serum IgE in children with asthma was ob_
served by Shibasaki et al.2 These investigators clem_
onstrated a similar cr"rtoff point of 120 U/ml of IgE,
but all their children with asthma had serum IgE ler)ers
above this cutoff point. In contrasr, we can clearlv
discriminate two populations of chirdren u,ith asthrna
with either low or high serum lgE levels, based on
the commercial PRIST as well as the in_house sand_
wich assav.
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It is now irnportant to stuciy whether IgE within ICs
in children with asthma repre.sent IgE that is sti l l  bi-
ologically fu.ctional or whcther it is neutralizecr. we
have evidence that s,ch ICs also occur on human
basophils and are either anaphylactogenic or brocking
auto-Abs.te-51 However, we have so far not creveroped
assays to discriminate easily in serum between these
two types of functional anti_IgE auto_Abs. The funs_
tional nature of auto-rrbs in chirdrcn with asthnrzr
might be envisaged to be ffìore inrportant than the totar
amount of  auto-Abs.

We thank Susanne Blaser, Vreni lìamseyer and Margrith
otth for excellent technicar assistance, ancr Dr. S. Miercher
for crit ical reacling of the manuscript.
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