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Food Allergy: Problems, Fiction and
Hard Facts

A.L. de Weck

Gerimmun Foundation, Allergy Research Laboratory, Fribourg, Switzerland

The distinction to open this interesting Symposium certainly does not stem

from my own long experience and expertise in the field of food allergy. In fact,

I have always found food allergy one of the most frustrating domains óf aller-

gology and something in which very l itt le new is ever happening. Therefore,

I rather avoided this topic, unti l a few years ago when I realized that (a) food

aller-qy is possibly a key to effective allergy prevention and (b) we are beginning

to have at hand new tools to tackle the problem.

Taking a fresh look at the whole problem from some distance may indeed be

a justif ication for this lecture. Food allergy has been with us for a very long time,

starting with the Hippocrates description of urticaria following ingestion of

cheese. Indeed, in the early descriptions of allergic reactions in the Middle Ages

and in the pre-industrial age, food allergies are more frequently to be found in

the early history of allergy than hay fever [ ]!
If we listen to what patients are tell ing us or if we read what journalists

write, food allergy is a major medical problem affecting up to 20o/o of the popu-

lation [2]. The reality, however, may be somewhat different. On the one hand, in

a population believing to suffer from some food allergy or intolerance, a double-

blind placebo-controlled challenge wil l confirm the subjective beliefs only in

about 10-20Vo of the cases. On the other hand, food allergies may be responsi-

ble for atopic dermatit is or asthma but remain unsuspected by the patient.

What is therefore the true incidence of food allergy? Data in this respect are

rather variable, because criteria for inclusion and diagnosis are variable and to

some extent subjective [3]. Anaphylactic reactions due to food ingestion and need-

ing emergency treatment are certainly an objective manifestation; some recent

enquiries have shown that this event is not so rare 14, 5) and represents the most

immediately dramatic outcome of sensitization to foods (fig. 1). Taking into ac-

count the results of food provocation in various allergic diseases and manifesta-
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Fig. l .  Epidemiology of anaphylactics (food-induced) shock in France (mult icentr ic
study: :16 emergency departments; 29 departments of dermatology, ancl l9 departments inter-
nal medicine). Total anaphylactic shocks n=J94: FootJ induced, l0.2Vo: relapsing, >30%;
food al lergy previously known, 23.4Vo; food al lergen hiclden, 30.8c/c:enhancing factors (alco-
hol, exercise, drugs), 25.97o; ' idiopathic'  (hidden food al lergen?), l0.2Vo; diagnostic eff i-
ciency in aller_ey department,94To ffrom 4].

Tahle 1. Epidemiological evaluation on the incidence of food al lergy [adapted from 3, 6]
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'  Oral al lergy syndrome.

t ions, such as asthma, atopic dermatit is, urticaria and rhinit is, one must come to the
conclusion that fbod allergy aff 'ects about 13-lÌ7c of the popularion (rable l) t6l.

The particular incidence of food and egg allergy in early infancy and irs pos-
sible role as a -sate opener towards the 'allergic march' in genetically predisposed
newborns [7] are increasin-ely recognized. Afier the init ial phase in which al-
lergy to milk and/or egg predominates and causes atopic dermatit is, the atopic
syndrome evolves into sensitization to various inhalation allergens causing pri-
marily rhinit is and astltma. From studies on allergen-specific IgE in cord blood
[8] and of cord blood lymphocyte reactivity [9-11], it increasingly appears rhat
sensitizing contacts with allergens already occur in utero and that IgE produc-
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t ion indeecl  starts in ear ly l i fe.  Whether th is phenomenon is restr icted to or par-
t icular ly intense in genct ical ly predisposed infants (at  h i_eh r isk of  atopy) st i l l
requires more extensive conf i rmat ion [11].

In any case, i t  is  c lear that  the atopic syndrome starts ear ly in l i fe I t2]  and
usual ly encompeìsses mult ip le successive IgE sensi t iv i t ies.  There is,  however.
another type of  lgE-mediated al ler-ey.  which may occur as wel l  in non-genet i -
cal ly predisposed indiv iduals.  Both c l in ical ly and exper i rnental ly [3] ,  we en-
counter indiv iduals who may become exquis i te ly sensi t ized and produce hi_sh
levels of  IgE to isolated al lergens ( f i_e.2).  In th is way, isolated food al lereies may
be encountered also in nonatopic individuals. The probable mechanism of such
an event has been somewhat for-gotten in recent years but was appropriately
termed'al lergic breakthrou-uh'  [3] .  We must remind ourselves of  these di f ferent
pathways to hi-sh allergen-specific IgE production. because they wil l influence
cl i i ignos is. interpretation, prognosis and possibly treatment.

Amon-e other allergic diseases, food allergies have some pathophysiological
and immunological peculiarit ies. The first one is the very developed immuno-
logical  system of the gut which,  in comparison with other target or-qans, such as
the skin, the nose or the lun-e. has not yet been investi_qated as extensively. Stud-
ies of IgE-mediated aller-eies in these other organs have pointed out to the impor-
tance of late phase reactions and to the interplay of cytokines and inflammatory
cel ls which accompany them [4] .  Whi le dynamic immunological  studies fo l -
lowing al ler-qen provocat ion on these var ious local  targets (e._g. skin window.
nasal  and bronchial  lavaees) hi ive considerably extended our knowledge in
recent years.  we st i l l  have l i t t le informat ion on the pathophysiological  events
occurr ing in the gut af ìer  ingest ion of  a l lergenic fbod in a sensi t ive indiv idual .  In
part icular,  we know l i t t le about the local  events dist inguishing tgE- f ronr lyn-r-
phocyte-mediated rearctions in the gut.

A second pecLrliarity of allergy to food allergens is the fact that most aller-
genic proteins are profoundly modified by total or partial digestion Lrpon travell in-q
through the gut and that they are also subject to active and passive resorption mech-
anisms. In that sense, aller-een contlrct profbundly differs from those occurring on
the skin or on other mucosae. The important role played by disturbances in local
mucosal  contact  wi th al lergens is exempl i f ied c l in ical ly by the recent ly reported
high incidence of IgE-mediated aller-eies in patients affl icted by cystic f ibrosis [ 5 1.

A ma.yor source of frustration for aller-uolo-eists in dealing with food allergy
is certainly the cont inuing di f f icul ty in diagnosis,  s ince our usual  techniques such
as serological  IgE tests or skin tests to a lar-ee extent fa i l  us in th is f ie ld.  In th is
context  and also becrtuse'  a suspic ion of  food al lerey of ien rests ol t  h ighly subjec-
tive and emotional considerations, the procedure of double-blind placebo-con-
trolled food challenge (DBPCFC) has evolvecl and is almost unanimously praised
as the '-colden standard' of food allergy cliagnosis [6]. DBPCFC may be the best
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Fig.2. Two types of lgE-mediated allergy: (u) the atopic march and (Ò) allergic break-
through.

we have at the present t ime, but it remains a procedure with many drawbacks.

Besides the diff iculties to pertorm DBPCFC in daily practice, this procedure cer-

tainly also tails to take in account the fact that several factors beyond IgE sensiti-

zation often contribute or are required for elicitation of a clinical reaction to food

chal lenge (e.g.  exercise,  stress,  etc.) .  DBPCFC is also not str ict ly object ive,  s ince

a number of  readout cr i ter ia (e.s. ,  i tchins.  col ics) are of  subiect ive nature.
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For progress to occur in foocl  a l lergy.  i t  is  thercforc.  in rny opinion. essent i l t l

that  we begin to look act ively beyoncl  ancl  af ter  DBPCFC procecl t t rcs.  Research

in foocl  a l lergy shoulc l  now concentrate in invest igat ing events f t l l lowing al ler-

gen chal len-se at  the local  level ,  such as the observat ion of  local  react ions af ier

al lergen chal lcngc by coloscopy, analysis of  cel lu lar  react ions and mediator re-

lease in the gut mucosa and in intest inal  f lu id,  or  a lso 'copro- immunology' ,  e.g.

analyzin_u from stools the intraluminal  events [71.  I t  is  encouraging that several

reports in th is Symposium incleed sl iow progress in these direct ions.  Such tech-

niques may soon become of -ereat help in cliagnosis of foocl allergy. With all due

respect l 'or DBPCFC, it should not happen that any study in the field, particularly

pathophysiological  studies fo l lowing al lergen chal lenge, become unpubl ishable

if the patients have not been concomitantly subjected to the DBPCFC procedure.

My own interest in food allergy has taken some more concrete tum recently

with the developrnent of an excellent animal model, which appears to closely

mimic foocl allergy in man. It has long been knorvn that some dogs develop a

genetically controlled atopy-like syndrome, in which atopic dermatit is, nìore rarely

airway allergies. are the main symptoms [8]. IgE-like antibodies have also been

described in the dog and are responsible for the clinical symptoms. However,

progress in dog allergy research has been impaired for a long time by the lack of

pure reference IgE myelomas. Thanks to a large collection of monoclonal anti-[gE

antibodies. among which some recognize common epitopes on dog and human IgE

[9, 20], it has become possible to establish dog allergy research on solid footing.

In a ser ies of  exper iments which are reported in detai l  e lsewhere Í9,19,21,

22l ,we have been able to recognize the fol lowing interest ing rules and observa-

t ions:
(l) Beagle clo-es may be segreeated into ancl bred as high or low I-eE re-

sponclers [9,  2 l  ì .
(2) Two levels of genetic control operate in the dog, as in man. The first

level concerns a general propensity to procluce high [gE levels when confronted

with any or most al lergens (atop!) .  The other concerns the indiv idual  capaci ty of

becoming sensitized to individual allergens (or rather epitopes) and is probably

l inked, l ike in man and other species,  to histocompat ib i l i ty  ant igens.

(3) In high IgE responders, very early contact with some I,sE-inducing aller-

gen in the first days or weeks of l i fe is essential to achieve an 'atopic state' in

which the animals maintain a high IgE level and become also steadily able to

clevelop additional specific IgE following new allergen contacts [221.
(a) High IgE responders, when entering in contact with aller-qen only 3-4

months atter birth, as well as low I-_eE responclers when confronted with allergen at

an,v time (also at birth), prodLrce only a short-l ived specific IgE response, which can

never be boosted. However, the allergen-specific I,9G response is constant in these

aninrals and not basically different f iom that of the hi-qh IgE responders.
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( -5) In high IgE responders.  the al lergen-speci f ic  [uE response is maintained onlv
as long as al lergen in verv smal l  doses cont inues to be adrninistered. I f  no al lergen con-
tact  persists.  IgE ent ibodies decl ine bv aoout 90cÉ in 6 months.  rvhi le immediate skin
reactivity persists much lon-ger (about 30% dectine in 6 months). The response remains
boostable at anv later t ime. followin_s renewed contact with allergen [22].

(6) While these rules rvere established with a pure recombinant allergen (Bet v I
f rom birch pol len).  they also appear to apply to tood al lergens, such as pure mi lk al ler-
sens or to foocl ailer_sen mixtures (e.g. peanut. sova, shrimp). Indeed. it was interesting
to observe that immunization with equal amounts of food proteins in high I_uE respon-
der dogs yields a s imi iar  food sensi t izat ion hierarchy as that observed in man ( f ig.3).

(7) High responder dogs immunizecl  at  b i r th wi th mi lk or mi lk proteins
develop IgE ergainst  these al lergens. These IgE. however.  d isappear wi th in a few
weeks fol lowirrg feeding of  the puppies wi th cow's mi lk and can then no longer
be boosted (fig. -t). The IgG response to milk. on the other hand, is not affècted.
This appears to be a similar instance of secondary tolerance induction as occur-
r ing in most infants wi th mi lk or egg al lergy dur ing years 2-3 of  l i fe.

(B) Hi-sh responder do-es ted with high cow's milk doses during the first
week of l i fè develop a l if 'elong tolerance to milk allergens.

The model of experimental dog allergy appears to be clinically reler, 'ant since
these animals produce immediate skin reactions when skin tested with allergens or
ant i - l -sE ant ibodies.  bronchial  asthma when al lergen-chal leneed by inhalat ion and
even atopic dernrat i t is- t ike lesions w'hen in jected (or possibly fècl)  by al lergen.

The avai labi l i t l ,  of  such an exper imental  model.  a is wel l  as paral le l  studies
on spontaneous tood al lergies in the dog, together wi th the further development
of  inr , 'est igat ionl l  techniques in matr .  shoulc l  enable us to make sreat prouress in
the further understandine of food allereies in the next decade.

Conc lus ion

The field of lbocl allergy has remaitred very frustrating in terms of uncler-
standins.  d iagnosis and therapy. Recent epidemiolo_sical  data conf i rm the grow-
in-u importance of  the f ie ld.  The double-bl ind pl lcebo-control led al ler_sen chal-
lenge currentl l '  praisecl as the 'golden standard' of food allergy diagnosis has
severe l imi tat ions.  In the future.  increusing research and at tent ion should be
devotecl  to ob. ject ive tecl ' rn iques establ ishing the systenr ic and local  ( intest inal)

consequetrces of  food al lergen provocat ion.  The new avai labi l i ty  of  an exper i -
mental do-s allergy moclel. incluclin-e fbocl allergy. should enable us to determine
the rLr les of  the sanle.  part icular ly the factors responsible for  induct ion of  a l lergy
or to lerance to tbods. as wel l  as the role of  ear ly tood sensi t izat ion in the devel-
opment of  the atopic svndrome ( ' i i topic march' ; .

cle \\ 'cck



1 919 to l t  + 'F2114

I
I

30

0)
o
(o

0)
> ) ^
6 - "

o_
:l
I
o)

^ -  l n
U  I U
aì

LLJ

I

0
= c - A - c . c ) = o - : r
- E A , e c ) - - 6 = ò 6 à i( U ' - r ; ' L L L U = - 2 - . m -

^ o 5 v ' ò ;o - . r , à €
r

q / q

î l -

2 l  t5 l t- , 8 1 1 4 4

Fi.q. 3. Comparative al lergenicity of ' fbod al lergens in hi-uh tgE responcler clogs ( inrmu-
n ized wi th  l0  pre prote in  in  A l (oH) .q . 'kFourc lo_9s immunizec i  la te  (222 c tays)  a f ìerora l  inc luc-
t ion o f  to lerance to  nr i lk .

1 0 0

BO

I r  BLG tgE
r  CAS tgE
r  LALB lgE
t  Be t  v1  l gE ,'*.---

-l

I
)

, / )- a l
n 6 o
aì

LU
o ) , ^- 4 U

20

0 r*-H
B  9 6  1 0 3 1 2 4  1 3 1  1 5 3 1 5 9
Days

r t t l l l
Feeding wi th  cow's  mi lk

+ r  o l  o

Fi ,q .1 .  D i f f -e  rent ia l  evo lu t ion o f  IgE to  Bet  v  I  anc l  rn i lk  a l le rscns.  I  =  Imnrunizar ion wi rh
I  pru  Bet  v  l .  l0  us cow's  mi lk  in  a lunr inum hyc l rox ic le .



l ( l

l t

References

F( )o tn ( ) t c \ ' , n , \ l l c rg ) '  Uppsa le .  Ph l t rn t l t c i l .  I  ( )B l ) .

Young  E , .  S tonchurn  \ lD .  Pe t ruckL 'v i t ch . , \ .  Ba r ton  J .  l l t l na  R :  r \  popu lu t i on  s tu r l y  o l ' i n io le ra r rce .
La r rcc t  199- l :3 - l  j :  I  l l 7 -  I  I - i 0 .
Host  A:  Adverse react ior ìs to fbods:  Epidcrnio louy lnr l  l isk factors.  Pcr l iat r  Al lergy ' l rnrnunol
I  99-5;6(  suppl  l l ) :10- 18.
Ì l loneret-Vautr in DA. Kann;-  G: Foocl- indtrcet l  anapiry laxis.  A ncw French nrul t iccntr ic  stu i ly .  Bul l
i \cat l  Nat l  ì \ lcc i  Par is 199.5:  I  79:  l6 l  -  112.  |  7 l l  -  I  t Ì+.
Ant l ré F,  Anrh 'ó C. Col l in L.  Cucar lc i  F.  Cava-urt l t  S:  Rolc of  ne rv r l lcrgens and of  a l lersen con-
sumpt ion in thc increased incidencc of  t ìxrc l  scr ts i t izat ion in Frunce.  Tor ict>logrv 199- l ;93:77-8-1.
Santpson HA: Cl in ical  r lani tèstut iot . ts  r t f  l tdverse f ì rocl  reuct ions.  Pecl iat r  Al ler-uy Imrnunol  1995:6
( s u p p l  l J ) : 2 9 - 3 7 .
Baba  M.  Yanraguch i  K :  'The  a l l e rg l ' nu t r ch ' :  Can  i t  be  p rcvcn lcd ' l  ACI  Neu .s  1989 : l : 7  1 -13 .
I -krst  A,  Husvbv S.  Gjc-s ing B.  Larsen JN. Locwenstc in H: Prospect ive est inat ion of  fgG. IgG sub-
class arrcl I-gE antiboclies to cliettry protcins in inl 'unts u'ith corv rnilk aller-gv. Allergy 1992'.47
2  r 8 - 2  r 9 .
f )c  Weck AL. Derer \1.  \ la1 cr  P.  Stuntper B:  , { l lergy stur ts in e i r r ly  l i fè:  in Precl ic t ion and Preven-
t ion of  Chi ldhoocl  Al lcrg; ' .  Sasaki  S.  ìVl i , r 'arnoto T.  Flopkin JVI (cc ls) :  Osaka, Churchi l l -L iv ins-
s t o n e .  1 9 9 5 ,  p p  l 8 l  -  1 9 7 .
Warncr JA. N' l i les E,A.  Jones AC: Is def ic iencl '  o l ' in ter f 'eror ì -garnnlo procluct ion by al lcrgen-tr i -u-
gercclcort lb lood cel ls  a predictorof  atopic eczema' l  Cl in Exp Al lergi ,  199- l ;2.1:425-.130.
Van Dulen-Schnr idt  K.  Pichler  J.  Ebncr C.  Bar l rnann P, Fi ) rster  E,  Urbanek R, SzepfalusiZ:  Pre-
natal  contact  r r  i th inhl lant  a l lcrgens.  1996. in press.

l2 Konckr N.  Fukutorni  O. Agata H. - \ lotovoshi  F.  Shirroda S.  Kobavashi  Y.  Kubawtra N, Karneyama
T. Or i i  T:  Tl re ro le o l 'T lyrnphocvtes in pat icr t ts  r . r i th t ì rod-scnsi t ive atopic c lermat i t is .  J  Al lergy
Cl i r t  Imnrunol  I  99- l :9 I  :6-58 -668.

l3 Katz DH: Re_! iu lat iorr  of  the IsE svstent :  Erper i rnentul  anr l  c l in ical  aspects.  Al ler-ey lg l l - l :39:
t ì  I  -  106.

l l  De Wcck. . \L.  Stadlcr  B\1.  Dahinclen CA: Nerv pcrspect ives in the rnot lu lat ion of 'a l lcrg ic inf lam-
nr i r t ion.  Int  Arch , \ l lerg l  . \ppl  I rnrnunol  l t ) ,39.90:  l1 -21 .

l - i  L.ucarel l i  S.  Qul t rucci  S.  Zingoni  Al \ '1 .  Frccl iani  l ' .  Diarrrarr t i  S.  Quint icr i  F:  Foocl  a l lergy ancl  cys-
t i c f i b lo s i s. l\l i nc rr, u Pctl i r t r I 99-l : -16 : -5 -1 -ì - -5 -1,9.

Bock  S . \ .  A tk ins  F \ l :  Pa t t cms  o f ' f ì rod  h rpc rscns i t i l ' i t r  r l L r r i ng  s i r t ccn  1 'eu rs  o t ' t l oL rb le -b l i nd .
placcbo-contro l lcd tbod chul lcnccs.  J Pedratr  l9t ) ( ) :  I  l7 : -5(r  I  -567.

Sasai  K.  Furukaua S. Furukaw' l  T.  IgE levels in t r lecal  c 'x t racts o l 'pat ients wi th f ìxrc l  a l lcrgv.
A l l c rgv  1992 : - {9 :79  |  -79 .1 .

l l J  Ha l i l vc l l  REW.  Schr . va r t zmann  R \ ' l :  A top ic  c l i se l sc  i n  the  c log .  Ve t  Rec  l97 l :89 : l0 t ) - l l l .
l 9  De  Weck , \L .  Dc re r  \1 .  N ' l o r r i son -Srn i th  G .  S tad lc r  BN l .  F r i ck  OL .  De  Boer  [ ì L .  B ig l c r  B :  De tec -

t i t tn of  l l lcrgen-speci f  ic  IgE l tnd tota l  IgE in t logs bl  polyclorra l  ancl  nronoclonal  ant i - lgÉ, ant i -
bot l ics:  .A cr i t ical  evaluut ion.  Vct  Inrrnunol  Lnrnunopathol  I996 ( i r r  pre 'ss) .

l0 Dc Bocr DJ.  Elv ing K\ I .  Schul tz KT: Plocluct ion ancl  characte ' r izat ion ot 'n louse nronoclonal  unt i -
boc l i esd i l ec teduga ins tcan ine  IgEanc l  IgG.  Ve t  I rn rnuno l  In rn runopa t l ' r o l  1993 : i7 :18 - ] -189 .

2l  De Weck AL: Wlurt  c l tn w'e lcarn t iom thc al lcrs ic zoo' . )  lnt  Arch Al lergv Inrrnur. ro l  1995;107:
r 3 - 1 8 .

2? De Weck AL. Dcrer ìU.  \ lavcr  P.  Stumper ts.  SchÓni B:  Exper imerr ta l  IeE sensi t izat ion in bcagle
dogs.  Vet  I r l r lunol  Inrr lunt lpathol  l9t )6 ( in pressl .

Prof .  A.L.  c le Wcck.  Ger i r lntLtn Foundat ion.  Al lcrgy Rescarch Luiroratc l r l ' .  l6  Grands Pluces.
CH- I  7()( )  Fr ibours (Sw i tzer land)

i l c  Wcck

l 6

t 1


