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Atopic Dermatitis

F. de Maot-Bleeker, C. Bruiin:eel-Koomen

Department of Dermatology-Allergology, University Hospital Utreclrt ,  The Netherlands

Atopic dennatit is is a disease with a multifactorial etiology. Atopy may be

defined as the genetic predisposition of the immune system to react inappropri-

ately, with a marked IgE production to otherwise harmless environmental anti-

gens (inhalants, foods). Atopy is probably the main causative factor in atopic

dermatit is, but other nonallergenic environmental factors may influence patho-

genesis [l l . The sensitivity of the skin for these non-allergenic factors is called

iryprrrrortit, i ty. Factors that may aggravate the disease and play a role in its

mainteniìnce are numerous: cutaneous infections and irritants, climatological

circumstances, emotional and physical stress.

The complex pathogenesis makes it diff icult to judge the relative impor-

tance of inhalant and food allergens in modulating the expression of the disease,

both in terms of their capacity to act as triggers and in terms of the benefit that

interventions, such as housedust mite avoidance or elimination diets, may have.

patients with atopic dermatit is diffèr trom those with asthma and hay fever in

having higher total IgE levels that tend to parallel the extent and severity of the

disease. They have a hi-eher frequency of positive immediate skin tests to food

and higher levels of food-specific IgE t2l. A fairly significant number of patients

e^periànce food-induced hypersensitivity reactions of immediate onset, both

localized and generalized []. However, the results of diets are disappointing

with regard to the course of the chronic skin lesions in atopic dermatit is, espe-

cially in case of adults. Nevertheless, the question whether food allergens do

play a role in the pathogenesis of the skin lesions remains intriguing'
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Development of  Food Al lergy in Relat ion to Age

The rolc of  f i r t td al lergy has best been stur l icc l  in infancy: the nrost  inrportunt
l ì tod al lcrgens in chi i t lhoocl  being egg. co\ \ , 's  nr i lk .  peanut,  f  ish.  i ,vhcat ant l  soy-
beatt . , \ccort l i r tg to Santpson [31. al rnost 60ryc <>t chi l t l rcn r ,v i th scvere atopic c ler-
mat i t is  havc posi t ive foocl  chal lenges to one or two of  these foocis.  Sensi t izat ion
to these potent al ler-uens occurs mainly in the vulnerable per iod of  the f i rst  year
of  l i f 'e,  when the mucosa of  the gut is st i l l  easi ly permeable,  and devoic l  of
c ' lef 'ense mc-chanisms l ike enclogenoLrs IgA proclLrct ion.  With increasecl  matur i ty
of  the gut barr ier .  e-sg and cow's rni lk al lergy te ncl .  thoush not always. to disap-
pear [4-61. Fish and especial ly peanut al lcrgy of ien remain a l i fè- long problern
t 5  -7  ì .

When the atopic sub. ject  gets older anci  scnsi t izat ion to common inhalants.
especial ly bi rch and mug"l 'or t  pol len,  comes into ef fect .  there is an ever increas-
in-r  possibi l i ty  of  s intul taneous sensi t izat ion to fbod al lergens of  vegetable or ig in
t l tat  share epi topes w' i th the formcr ly ment ionecl  a l lergens. This cross-sensi t iv i ty
is ot ten wic lespreacl  and may account for  a mult i tucle of  posi t ive skin tests to ves-
etable fooci  rv i th only a tèr ,v being of  c l in ical  re levance. [n explainins the acute,
ofien seneralized fooci-allergic reactions (urticaria. an:.rphylaxis) that may occur
in pat ients sensi t ized to birch and nrugwort  pol len,  but wi thout atopic dermat i t is ,
a careful  c l in ical  h istory,  knowledge of  the character ist ic sensi t izat ion patterns,
insight in food preparation habits and the cornponents of prepacked foocl, is uslr-
al ly suf f ic ient  to pinpoint  the relevant posi t ive skin test .  However.  pat ients wi th
atopic clermatit is clearly i ind it very clif l ' icr-rlt to juclge which foocl allergens ancl
to r .vhich extent.  inf luence the sever i ty of  thcir  c l isease. thus creat ing a greater
need lbr  chal lense tests.  Apart  f rom being t i rne-consumins thesc chal lenge tests
have other f l i i r . r 's .  Food al lergy has a var iable expression ancl  symptonlatology
depends on the amount of tbod eaten. the way it was preparecl. presence or
absence of  a combinat ion wi th alcohol  and physical  exercise.  So the causat ive
food may r tot  induce a react ion i f  i t  is  not  caten unde.r  exact ly the r ight  c i rcum-
stances i l ] .  FurthernlorL ' ,  i t  is  not  c lear i f  only one or repeated chal lenges i Ì re
necessary to provoke this chronic al lergic c l isease.

Consider ing the c l rawbacks of  chal lense tests.  a careful  select ion of  fbod
i tems t l - tat  are nrost  l ikely to be of  inf luence is an absolute prerequis i te to obtain
a posi t ive chal lenge test .  i f  ever.  In our opinion this sclect ion has to be clone
according to certain basic pr inciples:  taking a detai lect  c l in ical  foocì  h istory,
doing skin tests wi th ancl  speci f ic  IsE measurements for  a careful  chosen panel
of food aller_qens, and making a neatly arran_eecl - prefèrably one pa_se - over-
v iew of  these data.  These points are discr-rssed in detai l  below.

de N laa t -B  lceker /Bru i  inzec l  -Koonrcn L5fì
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Guide l ines

'l- 
lta C I i ni ctt I Rtrxl Í'! i.stttt't'

This incluclcs tnorc than thc c lucst ion i f  thc pat icnt  not icccl ' i l l  e f f 'ccts of  f ì tocl
on his skin c l iscr . rse' .  I t  inte ncls to obtain in lormat ion about any acute local  or  ge n-
eral izcd synlptoms ceusecl  by a large pancl  o l ' fbod i tenrs.  as wel l  as thcir  in l lLr-
ence on i tch or worsening of 'at t>pic c lermat i t is .  We structure our i ìnarnnesis as
fol lows: the l ' i rst  i rnportant div is ion is juclgin-u thc ef fects of  (a)  foocl  of  anirral
o r ig in ,  and o f  (b )  looc l  o f  vegetab lc  o r ig in .

(u) Rt' lavurtÍ.f 'rtocl of'uttitttul rtri,gitt. '  Questions are askecl abor-rt occurrence of
symptoms af ' ter  consumption of  nr i lk .  egg. f ish,  mcat,  poul t ry and seafbod (such

as Crustacea).
(b) Rnd r \ f ' t 'cgetuhlc or i ,g in. 'Scveral  categor ies . ì re c l iscr . rssed with the

patient: nuts and seeds; fruits ancl vegetablcs (arranged in groups accorclin_g to
botanical  fami ly) ;  herbs and spices;  -qrain products,  and dr inks,  such as wine.
beer.  tea.  cola.

Purtel of Footl Itents.t'or Tcstitt,g
The panel  of  food i tems for skin tests and speci f ic  IgE measurements should

inc lude:
(tt) Tlrc u'ell-knovt'rt t ' 'ootl allergens from both aninral and vegetable origin:

('rr11' r nilk. cgi4,./ ' islt. me:-ìt. seal'ood (shrirnp): paattut, soy,, v' ltcar (the rvellknown
food al lergens in chi ldhood arc i ta l ic ized).  and the'c lassic parapol len'  a l lersens:
nuts.  apple,  celery and potato.

(b) fulorc itcms oJ' tlrcse I'ootl .funtilies sltovrirtg a.t'rur.siva r'lr),T,\'-Jcr?siriuin'.'
Papi lonaceae. Urnbel l i terae. Solanaceac, in orcler to obtain a c learer v iew on
their  c l in ical  importunce.

(c ' )  Rtod i tur ts l l tut  nruy serrc us'ul intcnturv ul tcrr tut i t 'cs ' . 'For example,
t ' ru i t  not  belonging to the Rosaceae (c i t rus,  banani t ,  grape, melon, etc.) ;  maize.
r ice.  buckwheat to use in case of  wheat al lergy;  herbs and spices not belon_ging
to tlte Umbellif 'erous plant family. [n case of wiclespreacl vegetable food sensitiv-
i ty our goal  is  to have tested at  least  one edible var iant  of  the di l ' Íerent botanical
farni l ies (Contposi tae.  L i l iaceae, Cruci fèrae, Chenopodiaceae).  The select ion is
basecl on the usual Dutch diet. Special attention to deviant fbod habits is neces-
sary in deal ing wi th pat ients f rom other cul tures.

(tl) Tltc Jood itents thc putient regurcls us (possihly) lrurnful.

An Overvieu'
The synopsis should comprise t l ie resul ts of  anamnest ic data.  resul ts of  skin

tests anr l  speci f ic  IgE, measurerne nts.  Final ly.  th is overview'  can serve to register
i i rc ct ' iccts ol  or i , ì i  chal lenge tesLs.

Foot i  . \ l lerqv in At lu l ts  wi th Atopic Dermat i t is

I

I

l

I
I
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7-ub l t  /  C l i n i cu l  svn lp to l t ì s  i n  ( r  a t l L r l t  pu t i cn ts  r r " i t h  co ' , v ' s  rn i l k  l l l c rgy  ( -5  t t n r l l cs .  I  rna lc ;
n lc l tn agc ot 'orrsct  3(r  l ,c l r rs)

( l l  i n  i ce  l  svn l  p ton l

\ \ 'orscn in g of '  atopic cc l r l .n l t

Onr l  a l le rg.v

Urt icar ia.  ang iocclenta

Vomi t i ng .  c l i a r rhea

Rh in i t i s .  as thn ta

Anaphy lax i s

A topy :  pos i t i vc  sk in  t cs ts  to  c ( ) l l l l l l on  i nha lan ts
'Cornp lex '  

f ì t od  a l l e rgy  (>  i  i t c rns  pos i t i ve )

Results

Foocl of Artirnul O ri,qi n
I t  was interest ing to observe that in adul t  pat ients,  cow's rni lk can st i l l  be

an important causat ive al ler-gen and is somet imes even cl in ical ly a recent ly
acquired fbod allergy. Since 1989, we have observecl 6 patients (5 f-emales,
I  n la le)  wi th atopic dermat i t is .  whose si-ens of  cow's mi lk al lergy became appar-
ent for  the f i rst  t ime in adolescence [Bl .  Al l  6 hi tc l  been able to to lerare cow's
mi lk in chi lc lhoocl ,  wi thout any apparent inf lLrence on their  usual ly ni i lc l  atopic
dermatit is. However. betr.veen the age of 20 ancl 30 years these patients became
aware of  adverse ef fects of  cow's mi lk.  Apart  f rom worsenir-rg of 'atopic c lermat i -
t is .  cot tst tmpt ion of  cow's mi lk caused oral  prur i tus.  swel l ing of  l ips ancl  tonsue,
urt icar ia and angioedema. vorni t in-el ,  d iarrhea, rhini t is  ancl  asthma ant l  in three
s igns  o f  anaphy lax is  ( tab le  l ) .

Al l  6 pat ients were atopic as judged by posi t ive skin tests to common
inhalants.  in.1.  nrLr l t ip le posi t ive skin tests were founcl  to other foocl  a l lersens,
mainly of  vegetable or ig in.  Al l  6 hacl  posi t ive skin resrs and/or hi_eh speci f ic  I_uE
for whole cow's mi lk.  Skin pr ick tests wi th Na-case inate powcler ancl  conlmer-
cial ly obtained extracts of  B- lactoglobul in and cr- lactalbunr in revealecl  posi t ive
react ions to casein protein atrd general ly much weaker or negat ive react ions to
whey proteins ( table 2).  Five had high speci f ic  IsE levels to casein (c lass V-VI
in the Pharmacia CAP system).  One had a rather low level .  but  in al l  6 pat ients
the casein ant ibocly level  exceeciccl  the level  tor  cr- lactalbumin or B- lacto_ulobu-
l in ( table 3).  The data suggest that  in th is ' late-onset 'cow's mi lk al lergy the main
sensi t iz i t - tg protein is casein ancJ that probably casein-containing foocl  i tems arc
nlost  h l tz l t r rkrus f ì t r  the.sc pl t icnts.  El i r l in l t ion r l ic t .s prr)r ,cd i -c l isoni i l r l \  :LtcùJSS-

de lvlaat- B leeker/[ ì  rui- jnzecl- Koomen
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I ' L t l t l t '  ) .  S k i n  t c s t  r c s u l t s

r ì lc l ìn lgc ot 'onsct  2(r  , , 'cars l

i n  6  ec lu l t  pu t i cn ts  w i th  co rv ' s  n t i l k  i r l l c rgy  ( -5  t ' c rn l l cs .  I  rnu lc :

P . r t i cn t  N t r \ ! ' ho l c  cow 's  r t t i I k I C lsc i l r r g -Lac ta lh t rn t i r r  ì  
f l - [ -ac tos lobu l i n r

I
2
-)
+
5
o

+

T T

+

n . r l .
-î- -r

n .c l .

+ + +

f - 1 - f

+ + +
+
+ + +
î î

+

T - r

+

+

n.c l .  = Not ckrne.
r P r i c k  t e s t  D i e p h u i s  ( p a t i c n t s  l , 3 ) a n i l  B c n c a r c l ( p a t i e n t s  2 . 5 ) .
rSc ra tch  pa tch  tes t  w ' i t h  Na-case ina te  powder  i n  su l i nc .
ìP r i ck  t cs t  ARTU B io los i ca l s  NV.  Le lys tac l .

' l -u 
b I  e -Ì .  Scrolosical

CAP systern) (5 f-emales,
t es t : i  i n  6  ac lu l t  pa t ien ts  w i th  cow 's  rn i l k  a l l e rgy  ( kU / l  i n  Phar rnac i r

I  male;  mean i ìqe of  onset  26 years)

ii

il

ir

ii
ii

Pat icnt  No.  Tota l  IgE Speci f  ic  IgE (CAP c lasses in  parent l icses)

who lc  cow 's  m i l k  c rsc in cr - lac ta lbumin B- lac tog lobul in

I

a

I

-5
()

663
1 8 . l 6 r ì
t) r 5fr

18,77.1
96

4.464

56 (v )
92  (v )
99  (V)
n.r l .
0 . 7  ( r r )
20  ( rv )

73 (V ) <0.35 <0.3.5
> r00 (vr )  5rJ (v)  80 (v)
>  I ( X )  ( V I )  R A S T . 3 +  R A S T  I +
9 l  ( V )  9  ( l l l )  1 . 5  ( l l )

0 .9  ( l l )  <0 .3 *5  <0 .35
80 (v)  <0.3-5 <0.3-5

n.c l .  = Not donc.  RAST = racl ioul lcrsosorbcnt  tcst  donc by thc Central  Laboratory of  thc Red

Cross Blood Transfusion Scrv ice.  Anrste rdam.

fu l  both in control l ing the acute symptomatology and the atopic derntat i t is .
Onset of  cow's mi lk al lergy in adul t  l i f -e as wel l  as the predominant sensi t izat ion
to casein has been descr ibed by others t9-  121.

Ft ttttl ot'' Ve,qe tuhl e O ri gi rt
Our i r r rprcssion that bi rch and/or muswort  pol len scnsi t izat ion arìd the con-

\ùL iL ,e i ì t  i i ìL l l t i . \ c t i \ i t i z . r t ion  t t r  vegc tab lc  food is  secn cspcc ia l l y  i t r  pa t ic r r ts  w i th

Food . - \ l lcruy in , . \ t lu l ts  rv i th At<tpic Derrnat i t rs l 6 l



7-tb lc J.  Pol i r 'n  urrd i t t r t t l
( , \  C , \P  vu lu r  o t '  . i  kL - / l  sc run ì

r l l t r s v  i n  J - i  p a t i c n t s

i s  usec l  t o  d i sc r i rn ina te

r , r ,  i th a scvcrc t ì r rnr  t t f '  l r topic dcrrr ratr t is

bc tv r ,ecn  pos i t i vc  and  ncga t i r . c  pa t i cn ts )

Cir tegorv , ./r Cutcgorv c,4,

P o l l c n - p o s i t  i r ,  c I ) r r l l c n - n c g a t i v c t l

(l ras s

B r r c h

Mug'uvrtrl

Fooc l r -pos  i t i vc Foo t l r -pos i t i ve

rEgg ,  Cow 's  rn i l k .  pcanu t .  hazc lnu t .  po ta t ( ) .  ' n r , ' l r ca t .  ce l c ry ,  sov

severe atopic clermatit is. wiìs confirmed by analyzins the clata of .15 patients
receiv ing in-hospi ta l  t reatment fbr  their  eczerni t  [3] .  Takinc into i ìccount CAp
values >3 kUi l .  62c, ' ,  t>f  thcse pat ients were sensi t ize( l  to grass pol len,  4Jo/a t r>
birctr and IJC/o to nÌuswort pollen. Sensitization to food was touncl in 21 patients
(46G/o) ,  and was a lmost  exc lus ive ly  seen in  the 'po l len-pos i t i ve ' ,s roup ( tab le  4 ) .
In the pat ients wi th ' isolated'  

-urass pol len al leruy,  ra ised speci f ic  IgE values for
food were found in onlv 4 subjects:  3 were sensi t izecl  to fbod of  animal or ig in,
and only I  was sensi t izecl  to food of  vegetable or ig in.  This is in agreement wirh
the wel l -known f i rct  that  sensi t izat ion to lbod of  vegetable or ig in is relatecl  to
birch and mug'uvort pollen aller-gies. The prevalence of atopic disease. ancl espe-
cial ly of  pol len al lergr ' .  is  increasing, probably because of  atmospher ic pol lut ion
I l '1,  l5] .  Pol lutants c lanrase t l ie epi thel ium of the respiratory t ract .  thus increas-
ing the pernteabi l i ty  for  a l lergens. In animal stucl ies,  suspended part ic les
(aerosols)  such t ts present in c l iesel  exhaust may act  as acl juvant in promot ing the
IUE response. Hav tèver in the UK has increased 4-fblc i  over the past 30 years
i l61.

The increasecl  prevalence of  pol len al lergy ancl  the consequent rnul t isensi-
t izat ion to foocl  of  ve-uetable or i -u in.  may account for  the increasing nunrber of
patients we see with ciiff icult to treat fbrms of atopic clermatit is. However, it
never become-s qLrite clear if we are to regard this 'pollen-related' 

fboci aller_ey
merelv as a s ign of  broader expression of  atopy. ancl  only servins i ìs an explana-
tion for the so otien mentioned oral allersy syrnptomatolos,v, or if we have to
consider vegetable-foocl aller,ey to be a real cause in the pathoger-resis of the
atopic dermat i t is .  Resul ts of  open (bulk)  chal lenge tests at  the encl  of  a per iod of
hospi ta l  observat ion were disappoint ing (ot ien negat ive).  and the resul ts of  d iets
unrewarding, even when lve selected the tbod i tems for chal lenge tests careful lv
and accorcl ing to the guide l ines ment ioned above.
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T[e c lc :hatc  is  s t i l l  not  sc t t lcc l .  D id  wc sc lcc t  thc  r ight  foot l  i tcnrs  and t l i t l  r ic

crcatc  t l i c  c lcs i red conc l i t ions f ì r r  oLr r  c l ta l lcnge tcs ts ' l  Or  shot r lc l  r ,vc  havc scr i t lL t :

c loubts  about  the in f lLrcncc of  vcgctab lc- fo t tc l  a l lc rgcr ts  on l t t< tp ic  c lermat i t is .
' f ryptasc 

anc l  ECP r Ì leasurcmcnts  havc becn c lcscr ibec l  as  potent ia l  uscf t r l  n ron i -

tor ing paran l t : ters  in  the e f tec ts  o f 'ora l  fooc l  cha l lenges.  espec ia l ly  in  a top ic  c ler -

n la t i t is ,  anc l  rn ight  Ì re lp  to  c l is t ingu ish bctween re lev l tn t  and i r rc lcv l tn t  pos i t ivc

sk ip  tcs ts  anct  RAST's  for  t ì roc l  a l lc rgcns I l7 ,  1 .31.  Thot rgh of  great  in tcrest .  tboc l

a l lergy i ts  causc of  a top ic  dcrnrat i t is  in  ac l r - r l t  pat icnts  rent : . t i t . l s  l t  c ( )n t rovers ia l

sub i cc t .
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