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SUMMARV
Background :  l t  has  been  known fo r  some t ime  now tha t  reac t ions  to  a l l e rgens ,  no t  on ly  those  inha led  bu t  a l so  those  in  food ,

va r ies  w i th  age  in  a top ica l  pa t ien ts .

Ob iec t i ve :  To  eva lua te  the  spec i f i c  l gE  pos i t i v i t y  pe rcen tage  in  o rde r  to  improve  labora to ry  d iagnos is  i n  sub jec ts  w i th  sus -
pected food al lergy.

M e t h o d s :  T h e  p o s i t i v i t y  p e r c e n t a g e s  o f  s p e c i f i c  l g E  w e r e  a n a l y s e d  t U n i C A P l 0 0 - P h a r m a c i a ) t a k i n g  i n t o  c o n s i d e r a t i o n  t h e  t w o
age  b racke ts  o f  be low and  above  12  years .
T h e  b e l o w  1 2  y e a r s  a g e  b r a c k e t  w a s  t h e n  f u r t h e r  d i v i d e d  i n t o  p r e - s c h o o l  a g e  ( 3 - 5  y e a r s )  a n d  s c h o o l  a g e  ( 6 - 1 2  y e a r s ) .

Resu l t s :  By  measur ing  the  s imp le  pos i t i v i t y  pe rcen tage  fo r  spec i f i c  l gE  to  food  a l l e rgens ,  the re  i s  a  c lea r  dec rease  as  the
ch i l d  ma tu res  in  reac t ions  to  m i l k  and  eggs  and  an  inc rease  towards  food  lgEs  tha t  c ross - reac t  w i th  g rass  and  t ree  po l l ens  o r
o t h e r  i n h a l e d  a l l e r g e n s  l i k e  m o u l d s  a n d  m i t e s .

Gonc lus ion :  l t  w i l l  be  necessary  i n  the  fu tu re  to  have  the  d iagnos t i c  means  to  i den t i f y  th i s  c ross - reac t ion  p rob lem by  us ing
recomb inan t  a l l e rgens  tha t  can  demons t ra te  the  comb ined  reac t ion  be tween  inha led  and  food  a l l e rgens .
Key-words:  Speci f ic  lgE -  Food -  Age.

TNTRODUGTIOIU

o improve the  d iagnos t ic  ab i l i t y  o f  our  labora-
to ry  in  te rms o f  food a l le rgy  i l l nesses ,  food
a l le rgy  pane ls  were  examined fo r  spec i f i c  lgE

dosage  and  cons ide red  as  pos i t i ve  when  ove r  0 .35
KU/ | .  The  f ood  a l l e rgy  ana l ys i s  pa t i en t s  exam ined  i n
ou r  l abo ra to ry  we re  d i v i ded  i n to  t h ree  age  b racke ts  i n
cons ide ra t i on  o f  t he  d i f f e ren t  d i e t s  pa t t e rns  o f  t he
v a r i o u s  t i m e s  o f  l i f e  ( 1 , 2 ) .  T h e  a g e  b r a c k e t s  w e r e :  z e r o
t o  2  y e a r s ,  3 - 1 2  a n d  a d u l t  ( c o n s i d e r e d  a s  s u c h  i n
r e g a r d  o f  t h e  d i e t  o n c e  1 2  h a s  b e e n  r e a c h e d )  ( 3 , 4 r .

The  cho i ce  o f  f oods  t o  s tudy  f o r  pos i t i v i t y  pe rcen tage

fo l l owed  th ree  ru l es :

The ru le  o f  f requency to  pos i t iv i ty : these foods were
taken  f r om l i t e ra tu re  (e .9 .  m i l k ,  eggs )  and  t he  t ype  o f
f ood  more  f r equen t l y  used  i n  a  no rma l  d i e t ,  l i ke  bana -
na  f o r  sma l l  ch i l d ren  o r  t he  i n t r oduc t i on  o f  f oods  l i ke
po rk ,  d r i ed  f r u i t s  ( haze lnu t )  and  peach  i n  p re -schoo l

a n d  s c h o o l  a g e .

l n  adu l t s  ( t hose  above  12  yea rs  o f  age  whe re  t he  d ie t
is  pract ica l ly  f ree)  o ther  foods were in t roduced such as
prawns ( to  represent  crustaceans)  and f ru i t  l i ke  k iw i .

( 1 )  L a b o r a t o r y  o f  C l i n i c a l  C h e m i s t r y .  O s p e d a l e  C i v i l e  M a g g i o r e
Borgo Trento ,  Verona.
( 2 )  A l l e r g y  U n i t ,  O s p e d a l e  C i v i l e  M a g g i o r e  B o r g o  T r e n t o ,  V e r o n a .

The  ru le  o f  se r i ousness  o f  t he  a l l e rg i c  symp toms
(peanu ts ,  soya ,  haze lnu t ,  cod )  t ha t  an  a l l e rgen  may

provoke,  even i f  rare  (5) .

The  s i gna l  f unc t i on  due  t o  d i f f e ren t i a l  d i agnos i s  cha -

racter is t ics  (g lu ten,  an isak is)  or  to  cross- react ion wi th

i nha led  a l l e rgens  l i ke  app le  and  b i r ch ,  haze lnu t  f r u i t

and tree; wheat, maize, r ice, tomato, carrot, celery,

pars ley wi th  grasses or  composi tes ;  yeast  and moulds,

as wel l  as  ch icken for  poss ib le  cross- react ion wi th

eggs,  and beef  wi th  mi lk  and i ts  prote ins.  Crustaceans

can  c ross - reac t  w i t h  de rma thophago ides  and  k iw i

c ross - reac t s  w i t h  l a tex .  O the r  a l l e rgens  a re  cons ide red

as  rep resen ta t i ves  o f  a  f am i l y  such  as  pea r  and  peach

fo r  r osaceans  o r  peas  f o r  pu l ses ,  po ta toes  f o r  so lana -

ceans  and  p rawns  f o r  c rus taceans  ( t ab le l  )  ( 6 ,  7 ) .

MATERIATS ANID METHOIDS

The dosage method o f  the  spec i f i c  lgEs  is  f luor imet r i c
a n d  c a r r i e d  o u t  w i t h  t h e  U n i C a p 1 0 0  i n s t r u m e n t
(PHAR MACIA)
The spec i f i c  lgE dosages were  eva lua ted  over  a  who le
year  f rom January  to  December  2003.
The PHARMACIA MasterCap s ta t i s t i ca l  p rogramme

was used to  h igh l igh t  the  age brackets  and the  lgE
pos i t i v i t y  fo r  each a l le rgen.
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The resu l t  was  cons idered pos i t i ve  fo r  lgE va lues  o f
more  than 0 ,35  KU/L .
The age brackets  ana lysed in  2003 were  above and
be low 12 years .
In  the  2003 ana lys is ,  together  w i th  the  pos i t i v i t y  o f
pa t ien ts  above 12 ,  the  under  12  group was fu r ther
d iv ided in to  0  to  2  and 3  to  12 ,  and th is  la t te r  g roup
was even fu r ther  d iv ided in to  3  -  5  (p re-schoo l )  and 6-
12  (schoo l )  years .

RESULTS

The data  shows tha t  dur ing  the  f i rs t  per iod  o f  l i fe
( tab le  2 )  there  is  a  ne t  lgE pos i t i v i t y  (>10%)  fo r  mi lk
( f 2 )  a n d  e g g s  ( f 1 ) .

La ter ,  in  the  age per iod  be tween 3  and 12 ,  spec i f i c
lgEs are  found a lso  fo r  foods  l i ke  peanuts  ( f13)  and
those foods that show a cross react ion wi th lgEs of
grass  po l lens  l i ke  cerea ls ,  compos i tes  and t rees ,  such
as  b i rches  and cor i lacee,  par t i cu la r ly  fo r  g rasses :

wheat ( î4,  î79\ ,  carrot  ( f31),  potato ( f35),  and trees:
app le  ( f491,  peach ( f95)  and haze lnu t  ( f17)  ( tab le  3 ) .

Al lergen, Al lergen
code Pt age

0-2 years

F 1  A l b u m e n  F 1  F 1

Fls Yolk F75 F75

F 2  M | I K  F 2  F 2

F76 Al fa-  lactoalb F76 F24 Prawn

F77 Beta- lactoglob, F77 .  P4 r  Anisakis

F78 . Casein : rig 
', '  F84 , t<i*i

F4 Cereals F4 F4

F 8  
' '  

M a i z e  .  F 1 7  ' H a z e l n u t  F 1 7  H a z e l n u t

Fg Rice F9 F9
1 F79 r  Gluten F79 F86 ParsleY

F45 , Yeast F45 F45

,  F 1 3  P e a n u t  :  F 1 3  F 1 3

F14 Soya beans F14 F14

F 1 2 I P e a t , F 1 2 ' F 1 2
' F25 Tomato ', F25 

': 
, F25

F31 Carrot  F31 F31

. F35 Potato F35 F35

F85 Celery F26 Pork F26 Pork

F49 , Apple F49 F49

'  F92 Banana F95 ,  Peach F95 Peach

Fg  Pear Fg  Fg4

F83 :  Chicken F83 F83

F27 : Beeî F27 ' t27

F3. C9d 1.3 
: F3

Table 1: List of 24 allergens considered in the three age brackets:

l f  t he  pos i t i v i t y  f r equency  i s  eva lua ted  by  subd i v i d i ng

the  unde r  12  age  g roup  i n to  p re -schoo l  ( 3 -5 )  and

school  16-121 ages,  i t  can be noted that  i t  is  exact ly

du r i ng  t h i s  pe r i od  t ha t  r eac t i on  t o  m i l k  ( f 2 )  and  eggs

( f 1 ) d e c l i n e s  a n d  r e a c t i o n  t o  a l l t h o s e  f o o d s  l i k e  p u l s e s

( f13 ,  f  14 ,  f 12 l  and  f oods  t ha t  c ross - reac t  w i t h  i nha led

a l l e rgens  f r om mou ld  f o r  yeas t  ( f 45 )  t o  vege tab les

f f25, f31, f35)  and f ru i t  ( f  17,  f49,  f95)  that  c ross- react

w i t h  g rass  po l l ens  and  t r ees  ( t ab les  4 -5 )  i nc rease .

I n  t h e  a d u l t  a g e  b r a c k e t ,  t h e  p o s i t i v i t y  p e r c e n t a g e

f o r  m i l k  ( f 2 )  a n d  e g g s  ( f 1 ) d e c r e a s e s  c o n s i d e r a b l y

( T a b l e  6 )  w h i l e  p o s i t i v i t y  i s  s t i l l  h i g h e r  t h a n  1 0 o / "  f o r

p e a n u t s  ( f  1 3 )  a n d  s o y a  ( f  1 4 ) .  M o r e o v e r ,  r e a c t i o n  t o

f o o d s  t h a t  h a v e  c r o s s - r e a c t i o n s  w i t h  g r a s s  p o l l e n s

l i k e  c e r e a l s  a n d  c o m p o s i t e s  i s  e v e n  m o r e  e v i d e n t .

T h i s  m a y  b e  s u s p e c t e d  i n  t h e  p o s i t i v i t y  t o  w h e a t

( f 4 ) ,  r i ce  ( f 9 ) ,  ca r ro t  ( f 31 ) ,  bu t  a l so  t oma to  f f 251 ,

p o t a t o  ( f 3 1 )  a n d  p a r s l e y  ( f 8 6 ) .  W h i l e  t h e  c r o s s - r e a c -

t i o n  t o  t r e e  p o l l e n s  i s  h i g h l i g h t e d  i n  t h e  p o s i t i v i t y  t o

a p p l e  ( f 4 9 )  a n d  h a z e l n u t  ( f  1 7 ) .  I n  a d u l t s  t h e r e  i s  a l s o

a n  e v i d e n t  r e a c t i o n  t o  c r u s t a c e a n s  r e p r e s e n t e d  b y

p r a w n s  ( f 2 4 )  ( t h e i r  p o s s i b l e  c r o s s - r e a c t i o n  w i t h

m i t e s  i s  n o t  t o  b e  e x c l u d e d ) .

A l lergen Al lergen Al lergen Al lergen
code Pt age code Pt age

3-12years > 12 Years

346 Europeon Annols of Al lergy ond cl inicol lmmunology - volume 37 - n" 9 - 2005



> 0.35 Kull, positive reactions
' ,  F1 186 29', 

F75 ' ibO 3
' F 2 1 9 6 ' 2 9 ,

,  F76 170 ,  11
' ,  F77 168 12 '
' ,  

F78 166 11
' , F 4 ' 1 7 s . 2 8 ' ,
', 

F79 164 5
F9 52
F 4 5 4 2 ' 2
F13 179 23  .
F 1 4  1 7 1  l +
F17 39 5
F12 42 3
F25 57 5
F31 52  6

, F 3 5 4 2 5
, F49 ,  170 18
: f g ó ' : 3 6 t ,  4  '
: f e S  4 2 1 1' , F L 6 t 3 7 ' : o :

:É r i ,44 :2 ,
' ,  F3 ,,  17_9. ' ,  

.  . .- . .2.. . . . . . . . . . . ,
Table 3: Stat ist ical analysis of specif ic
patients between 3-12 years of age in

lgEs for  foods in
2003.

Table 2:  Stat ist icur unurvr l r  ó i  ipéi i t .  tgrs tor  tooJr in
patients between 0-2 years of age in 2003.

a l le rgen '  N ' tes t  ,  lgE
> 0.35 Ku/ l

o/o

positive reactions

88
84
85
80
79
77
80
7i
24
23
82
7i
20
22
28
24
22
78
1 8
24
1 8
24
83

Table 4 :  Sta t is t ica l  ana lys is  o f  spec i f ic  lgEs for  foods in
patients between 3-5 years of age in 2003.

allergen No test : lgE
> 0.35 Ku/ l

o/o

positive reactions

1 9
0

2 1
1 1
1 0
1 1
7
8
4
3
0
2
I
4

4
4
0
0
8
0
8
0

o/oal lergen N' test  lgE ,

1 6
2
1 6
1
i
7
1 6
3
6
5
1 3
I
1 3
7
9
1 2
1 2
1 1
1 1
2
0
5
1

' F 1
, F75
, F 2; F76
. F77
, F78

F4
F8

. F 9

' F45
,  F 1 3', 

i14
F25
F31

. F35
F85
F49

t Fg2
, F83
, F27
' F 3

, F 1' F7s
l F 2
', 

F76
:: F77
t f l A
, F 4

F79
' F 9
: F45 tl,

I  F13 , ,

:  F 1 4
,  F l l  

' ,
' F 1 2 ,
,, F25 :

" 
F31

, F 3 5 :, F49 .,
, F g 5 .
' F g 3 :
, F26
': F27
, F 3

1 0 3
94
144
93
93
92
98
25
27
99
,25
97
90
27
45
24
24
90
2 5
23
26
98

1 9
0
22
1 1
9
1 0
7
2
1
3
0
2
8
I

2
1
0
1
2
0
2
0

allergen , N" test : lgE
'> 0.35 Ku/ l

o/o

positive reactions
,

1 0
t
1 3
j
4
I
24
6
7
1 0
1 6
1 2
1 6
l 0
1 4
1 8
20
1 4
1 7
5
0
5
2

22
1

1 9
o

5
x

o
0
4
0
I
4
1 0
5
4
4
5
6
6
0
0
4
0

1 9
1

1 6
5
4
8
5
0
1
0
7
3
2

F 1  9 8  1 0
F75 96 2
F 2  1 0 1  1 3

F76 90 6
F77 89 4
F78 89 1
F4 95  23
F79 87 5
F 9 2 8 2

F45 19 2
F 1 3 ' 9 7 , 1 6 ,
F 1 4  9 4  1 f  ,
F17 19  3
F12 20 2 

".F 2 5 2 9 4 ,
F31 28  5
F35 20 4
F49 92 13 :
F95 18 3 ' ,

F 8 3 1 8 1 ,
F26 , 19
F 2 7 , 2 0  1 ' ,
F 3 9 6 ' 2 :

Table 5 :  Sta t is t ica l  ana lys is  o f  spec i f ic  lgEs for  foods in
pat ients  between 6-12 years  o f  age in  2003.
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allergen N" test Z lgE ,, Yo , From the positivity percentage study for specific lgEs
l> O.gS Kul l ,posi t ive react ions,  >0.35 KU/D and in reference to each age group consi-I t

lorr,r'"r.n'..tt,.r.t"tr..r,'n.rrnrL
l  - ^  r  - ^ ^  l

DISGUSSTON

I  f l  t  706 I  SS . ,  5 dered, there is a decrease in the posi t iv i ty percentage
F15t t
F,7 

,  ! :? ,  P!^ ,  P^ :  and eggs ( f1)  and correlated al lergens ( f75,  f83),  which
F4 713 i36  :  19

:-  L l i  t  t? 
' .  

ln :  occurs gradual ly as the subject  approaches and passes
Fg 1t 673 t 9:6 ' 14
t : ia ;  lgO ,  g 4 ,  the age of  12 ( f ig.1).  By fur ther div id ing the age per iod

F13 706 117 17 ,  f rom 3-12 years into two groups, pre-school  (3-5) and
F14 : t  699 ' ,  95 16 i  school  (6-12),  i t  can be seen that react ion to eggs ( f1)
F 1 7 , 1 8 4 1  2 0  1 1  :: - ;  . . . , . . . . . . - ^^  , ,  .  .  - ^  ; .  -  -  , t  decreases  exac t ly  dur ing  th is  age group wh i le  reac t ion
F12 ' ,  180 ' ,  12 7'F; ;  

é i l  1 'ù f i  to mi lk ( f2)  shows a progressive decrease ( f ig.  2) .

f1 l  t  666 ,  107 ,  t  O As for posi t iv i ty to foods that cross-react wi th grasses

F35 1  úa  ,  20  1  11  (cerea ls ,  compos iF35 1  úa  t  20  1  11  (cerea ls ,  compos i tes  and mou lds)  ( Î79 ,  f4 ,  Î9 ,  f25 ,  f31 ,

t  -  t  r  t v v t  I  r v t l

F49 694 100 14
; ; ' ; '  

'  ' 1 " '  
^ ; ^  1

F84 189 12  6
:  

' f !Z , ,  iàó 1 fe 1 ; I  viding the 3-12-year ase sroup into pre-school and

Féà  1é5  2  1  schoo l  pe r i ods ,  i t  i s  c l ea r  t ha t  t h i s  cons ide rab le

i  i r6 ' , j  130 ,  1 1 1 r  increase occurs exact ly dur ing th is passage into the
F27 179 5 : :  3 .  school  age ( f ig.  4) .
F21 t 129 | ?9 , 1: a Reaction to foods belonging to the pulse group (f12, î13,
P 4 1 8 8 1 1 : 6

f14) and to f ru i ts that  cross-react wi th t ree pol lens l ike
F 3  , 7 1 8 ,  2 3  3

Table 6: Stat ist ical analysis of specif ic lgEs for foods in
pat ients  over  12 years  o f  age.

25'F

3  l 2 r ' e u s  l 2 1 e a r

Speci f ic  IgE 7o >0.35 Kl r /L  for  foods that  cross-r 'eac l

r l ' i th  grasses and ntot t lds

( f79 not  carr ied or t t  on the over  12s)

Figure 3.

l

" D fi5 frl f?3 f2i fl fl5 a-1 ll fl6fiÎff3 f2î l

-1  51,eu 's  6 l2 l 'e i l 's

Specihc IgE Yo IgE for  nr i lk  and eggs

ls  5 the cr i t ica l  age ?

Figure 2.

19 fi a {]5 BJ l]5 i{5

,1  51 ,eus

Speci f ic  IgE 0/o for  food a l lergens t l la t  cross-react

n ' i t h  g r a s s e s  a n r l  n t o t t l d s

l s  5  t h e  c r i t i c a l  a g c  1 '

Figure 4.

t9 Il5 131 f.15 115

6  12  ] ' cù  s

0
19 fJ f9 D5 nt f35 fJ5 f-9 f{ D e: nl |.l5 fl: |J fs È Lrl Il: ft5

" r t-ór-rs n- n 15 n-r r r6f--rg f:- n r5E-1 c fl- n r5fiì-1
',-1 )eu's 3 12 r'en's ' ' ' l2 rreus

Speci f ic  IgF-  Yo >0.35 KI t /L  for  mi lk  anr l  eggs

(F76,77,78 t to t  carr ied out  on the o ler  12s)

Figure 1 .

ll
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birch and hazelnut (f49,î95,f17) increases with age (Fig. 5)

and again  the cr i t ica l  passage is  school  age (F ig .  6) .

I t  seems c lear  that  react ion to  f ish  ( f3)  and crustaceans
( î24, l 'as  wel l  as  paras i tes  l ike  an isak is  (p4)  is  characte-

r is t ic  o f  the adul t  age (F ig .  7) ,  even i f ,  for  these two

a l l e rgens  c ross  reac t i on  shou ld  a lways  be  cons ide red

poss ib le  wi th  mi tes and between themselves.

GOilGTUSIOIUS

The s tudy of  pos i t iv i ty  percentages wi th  s ta t is t ica l

sys tems  connec ted  t o  t he  ana l yse rs  l eads  t o  a  more

p ro found  s tudy  o f  t he  p rog ress  o f  ave rage  l gE  a l l e rg i c

r e a c t i o n s ,  i n c l u d i n g  f o o d  a l l e r g e n s ,  a m o n g  t h e  p o p u -

l a t i o n  o f  t h e  s u r r o u n d i n g  g e o g r a p h i c a l  a r e a  a n d

a c c o r d i n g  t o  t h e  v a r i o u s  a g e  b r a c k e t s  ( 3 ) .  T h e  a n a l y -

t i c a l  a c c u r a c y  a c h i e v e d ,  q u a n t i f i c a t i o n  o f  l g E  d o s a g e s

c a n  e x p l a i n  t h e  a l l e r g i c  p a t h o l o g y  o f  p a t i e n t s  b u t  t h e

d iagnos i s  o f  f ood  a l l e rg ies  and  t he  i n te rp re ta t i on  o f

ana l y t i ca l  da ta  mus t  be  ca r r i ed  ou t  i n  con junc t i on

w i th  t he  pa t i en t ' s  c l i n i ca l  h i s to r y  (4 ,  8 ) .

I n  o rde r  t o  imp rove  t he  connec t i on  be tween  the  c l i n i -

ca l  p i c tu re  and  t es t  t ube  d iagnos t i cs  i n  t he  f u tu re ,  i t

seems  i nc reas ing l y  ev iden t  t ha t  t he  comb ined  reac -

t i on  be tween  i nha led  and  f ood  a l l e rgens  shou ld  be

f1-1 fÌJ f.l9 n3 f14 n2 f{9 f95 nî fl-ì fl{ fl: fl9 f95 lrî

- :3 
] ,eu's 3 12 yeu's , ,  12 ) 'ea's

Specif ic IgE Yo>0.35 KLT/L for pulses and fruits
that cross-react n, i th trees

(f l2,f95,f l7 not carr ierl  out on the under 3s)

Figure 5.

determined by  f ind ing  the  spec i f i c  lgEs  fo r  recombi -
n a n t  a l l e r g e n s  ( 9 ,  1 0 ) .
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