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Although a large proportion of 
chronic diseases in early childhood is 
caused by food allergy, identification 
of the allergen often meets with dif
ficulties. Accordingly, it would be 
desirable to design an in vitro diagnos
tic test, as those currently applied are 
either insensitive or detect other types 
of antibodies too. The anaphylactic 
reaction evokes significant changes in 
the blood counts of the experimental 
animal, and to a moderate degree in 
that of man. On this basis V a u g h a n  
[28] suggested the use of the leukopenic 
index, as a diagnostic means in enteral 
allergy. S t o r c k  et al. [27] were the 
first to use thrombopenia as a diagnos
tic index, mainly in eases of drug al
lergy. The significance of eosinophilia 
in the demonstration of allergy is well 
established; in the diagnosis of food 
allergy it was first applied by H a n s e n

[13]. Although all three procedures 
have proved to be of limited value,the 
presumably less efficient enteral bar
rier and immunological response of 
children seemed to justify our attempt 
to test the validity of these proce
dures in cases of milk and egg intoler
ance.

M a t e r ia l  a n d  M e t h o d s

F if ty -se v e n  tr ia ls  have  b een  pe rfo rm ed  
in  8 co n tro l ind iv idua ls an d  in  35 ch ild ren  
w ith  a lle rg y . A ll b u t fo u r c h ild re n  w ere 
less th a n  te n  years  old. In  a g re e m e n t w ith  
th e  o b se rv a tio n s  o f G o l d m a n  et al. [ I l ] ,  
th e  sy m p to m s induced b y  a  d ie te tic  
challenge w ere vom iting , d ia rrh o e a , a b 
d o m in a l p a in , spastic  b ronch itis , u r t ic a r ia , 
eczem a a n d  an ap h y lax is . D u rin g  th e  th re e  
d a y s  p reced in g  th e  d iagnostic  te s t  th e  
ch ild ren  h a d  been ’fed a  d ie t la c k in g  th e  
food a lle rgen .

O n th e  m orn in g  o f th e  te s t  d a y , fa s tin g  
a b so lu te  b lood  eosinophil an d  p la te le t  c o u n ts  
w ere d e te rm in ed , w hereafte r th e  ch ild ren  
w ere g iv en  200 m l o f raw  m ilk , o r  tw o  so ft- 
bo iled  eggs. A fte r  ingestion, b lood  sam p les 
w ere ta k e n  th re e  tim es a t  one h o u r  in te r 
vals. A  decrease  in  th e  p la te le t  c o u n t o r  
a n  increase  in  th e  eosinophil c o u n t w as 
expressed  in  p e rcen tage  o f th e  in i t ia l  v a lu e . 
A cco rd ing ly , changes in  th e  ce ll c o u n ts  
w ere d iv id ed  in to  th ree  ca tego ries  (T able  
I) . I n  case o f  an  in itia l ab so lu te  eosinoph il 
c o u n t u n d e r  100, o r  over 600/cu. m m , th e  
re la tiv e  v a lu e s  in d ica tin g  th e  ch an g e  w ere 
classified  one ca tegory  low er o r  h ig h e r , 
re sp ec tiv e ly . I f , fo r exam ple, th e  eosinoph il 
co u n t rose from  700 to  1100, i t  w as c o n 
sidered  a  second degree increase  in s tead  
o f  a  f i r s t  degree one, because o f  th e  h igh  
in itia l c o u n t.

T h e  p la te le t  co u n t was d e te rm in e d  b y  
a  d ire c t m e th o d  using  benzocaino solution ,.
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th e  eo sin o p h il c o u n t w as e s tim a te d  by  
R a n d o lp h ’s m od ified  m e th o d .

D a ta  in  th e  h is to ry , in d ica tiv e  o f  a  
c au sa l re la tio n sh ip  b e tw een  ingestion  o f 
th e  fo o d  a n d  th e  a llerg ie  sy m p to m s, were 
a lso  su b d iv id e d  in to  th re e  categories, 
a c c o rd in g  to  th e ir  re la tiv e  d iag n o s tic  value. 
S y m p to m s  ev id en tly  o r ig in a tin g  from  th e  
in tro d u c tio n  o f  th e  g iv en  food, w ere m arked  
b y  2 p o in ts  w hile a  poss ib le  c au sa tiv e  re la 
t io n s h ip  w as m ark ed  b y  1 p o in t . T his la t te r  
c a te g o ry  in v o lv ed  sy m p to m s as  re luc tance  
in  ta k in g  th e  food, d isg u s t, o r  ir regu la r 
o n se t o f  som e m in o r a llerg ic  signs. A zero 
m a rk e d  cases in  w h ich  n o  sig n  o f  allergy 
cou ld  b e  d e tec ted . A ll sy m p to m s w ere 
c la ss if ied , a s  described  ab o v e , an d  th e  
ta b le s  c o n ta in  th e  sum s deriv ed  from  th e  
fo llow ing  five  d a ta .

1. S y m p to m s o ccu rr in g  a f te r  th e  f irs t 
in g es tio n  o f  th e  food, o r  in  th e  case o f 
cow ’s m ilk , in  th e  f i r s t  tw o  w eeks a f te r  
w ean in g .

2. S y m p to m s o bserved  la te r  by  th e  
p a re n ts .

3. S y m p to m s o bserved  w ith in  th e  f irs t 
24 h o u rs  a f te r  th e  f i r s t  in g es tio n  o f th e  
food in  th e  w ard .

4. S y m p to m s h a v in g  o ccu rred  during  
th e  c lin ica l o b se rv a tio n , an d

5. S y m p to m s described  b y  th e  p a ren ts  
a f te r  d isch a rg e  from  th e  h o sp ita l, o r th e  
ce ssa tio n  o f  sy m p to m s in  th e  course of 
th e  e lim in a tio n  d ie t.

A s  a  ru le , a  f in a l su m  o f  1 o r  2 p o in ts  
in d ic a te d  u n c e rta in  cases, 3 o r  4 p o in ts

20-

w ere  c h a ra c te r is tic  o f a  la te n t  case, an d  
5 m o re  p o in ts  o f  a  m an ifest a lle rg y .

T a b l e  I

E v a lu a t io n  o f changes in  cell co u n ts

Grade Platelet 
per cent

Eosinophil 
per cent

0 <  — 15 < + 5 0
l — 15—24 + 5 1 —100

2 —25—34 + 1 0 1 —200
3 > —35 > + 2 0 0

R esults

A certain correlation could be dem
onstrated between the eosinophilia 
or thrombopenia, and the extent of 
the allergic state (Fig. 1). In the group 
characterized by 5 or more points, 
containing cases of regularly repró- 
ducable allergy, the incidence of 
thrombopenia exceeding 25%, or of 
eosinophilia over 100%, was signifi
cantly greater (p <  5%) than in the 
control group. In latent or uncertain 
cases of allergy the haematological 
reaction was practically the same as 
in the manifest cases.

10-

-Q S -£ bi

T E. 
0

T =  Throm bopenia .  

1ЦЦ'/ E =  Eosinophilia

0[У

Degree of food allergy
F lo .  1. C orre la tion  b e tw een  th e  h aem a to lo g ica l re ac tio n  and  th e  allerg ic  s ta te
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■  Manifest food allergy (5 points) 
Ш Latent allergy (3-4points) 2 5 . 
□  Non-allergic (0 -2 points)

20-

25% 15-24%  <15%  >100%  50-100u/o <50%
D ecrease in Increase in
platelet count eosinophil count

F ig . 2. Correlation between th e  haem atological findings and th e  clinical sym ptom s

Second or 3rd degree thrombopenia 
or eosinophilia was accompanied by 
evident symptoms of allergy in one 
half of the cases. On the other hand, 
every fourth patient with negative 
haematological findings proved to 
have a marked hypersensitivity (Fig. 
2). This fact is suggestive of the lim
ited diagnostic value of any of the 
two tests, when applied separately.

If, however, the two types of reac
tion are considered simultaneously, 
their diagnostic value increases signif
icantly. Thrombopenia exceeding 
35% (3rd degree) together with an 
eosinophilia over 200% were almost 
always the signs of a manifest allergy,

F ig . 3. Combined evaluation  of th e  th ro m 
bopénie and eosinophilic te s ts

while in cases where none of the tests 
attained a 2nd degree change, hyper
sensitivity occurred in about 10% 
(Fig. 3). The low specificity of a 
change in either the platelet count or 
in the eosinophil count was the result 
of the fact that in many cases only 
one of these parameters revealed sig
nificant alterations, while the other 
remained unaltered. Furthermore, 
there were two patients in whom in 
spite of a pronounced allergy to milk, 
neither eosinophilia nor thrombopenia 
could be demonstrated.

Repeatedly negative haematological 
findings were revealed in three pa
tients with lactose intolerance, who, 
despite histories suggestive of milk 
allergy, turned out to have no intoler
ance to the proteins of milk.

D is c u s s io n

There is no doubt about the aetio- 
logical significance of food in allergic 
diseases in childhood [16]. In the 
majority of cases, however, it is dif
ficult to identify the allergen, as a 
single dietetic challenge rarely induces
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manifest clinical symptoms [5, 6, 19]. 
In an attempt to eliminate this dif
ficulty in the diagnosis, we subdivided 
the sometimes irrelevant anamnestic 
and clinical data into different cate
gories. The probability of a manifest 
chnical allergy was indicated by the 
sum derived from the weighted symp
toms.

There is no agreement in literature 
on whether anaphylactic or “atopic” 
antibodies of the reagin type play a 
dominant role in developing the symp
toms of food allergy. An alternative 
possibility may he the existence of 
several different mechanisms. This 
was suggested by those of our cases 
where only the eosinophilia was signif
icant, as in the atopic type of aller
gies, while in other children only the 
platelet count, characteristic of ana
phylactic phenomena, was reduced.

The correlation between eosinophi
lia and the allergic phenomena of 
atopic type is well established. In such 
cases eosinophilia is probably evoked 
by the soluble complex formed by the 
foreign protein and the antibody 
[4, 21].

Thrombopenia is a common finding 
in experimental anaphylaxis [17, 19]. 
The formation of platelet aggregates 
at the site of sensibilization has been 
established by microcinematography 
[20] and electronmicroscopy [2]. Ac
cording to S a l m o n  et al. [22] the 
phenomenon plays a principal role in 
the pathomechanism of anaphylaxis. 
The thrombopenia test was used by 
S t o k c k  et al. [26, 27] in adults for 
the diagnosis of food allergy. A 15% 
decrease in the platelet count occurred

in the control group while a 30% 
decrease in allergic patients, although 
negative reactions also occurred in 
this latter group. We modified the 
procedure by prolonging the test 
period from 90 to 180 minutes. Accor
ding to our results, in almost every case 
where in spite of the food allergy the 
platelet count remained normal, a 
significant eosinophilia could be de
tected. Therefore the combined use 
of the two tests is suggested. If, 
however, both the eosinophil and the 
platelet counts remain unaltered, 
which is an exceptional finding in 
patients with food allergy, it may be 
the result of a delayed hypersensitivi
ty, a hindered gastro-intestinal pas
sage, or of the insufficient reaction of 
the bone marrow.

Food allergy is presumably induced 
locally, by antibody forming cells in 
the enteral mucosa [8, 9]. Several 
types of diagnostic test have been 
suggested for the demonstration in 
vitro of hypersensitivity. It occurs only 
in extremely grave cases that the 
serum precipitates the antigen [12], 
while passive haemagglutination is a 
too sensitive procedure, yielding a 
positive result in a large number of 
asymptomatic cases [1, 14, 15, 24, 25]. 
C o o m b s  et al. [7] performed passive 
haemagglutination by using anti IgA 
globulin, thus rendering the method 
more reliable. D ölen  and A as [10] 
obtained unfavourable results with 
the diagnostic use of the basophile 
leukocyte degranulation in cases of 
intolerance to fish. The method based 
on passive cutaneous anaphylaxia 
seems to offer better results: a positive
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reaction could be obtained in 65 % of 
the sera of children with milk intoler
ance [6, 22].

As to diagnostic tests in vivo, 
cutaneous reactions agreed with clini
cal findings in 20 to 50 % of the cases 
[13,14, 21, 25, 28]. Our data regarding 
the simultaneous incidence of eosino
philia and thrombopenia in allergic 
patients, offer a better coincidence: 
a positive result was found in every 
four out of five cases, though there 
still occurred discrepancies with clini
cal findings. The method giving the 
best results is still the repeated induc
tion of clinical symptoms.

Since malnutrition may occur with 
the classical chronic elimination diet, 
and a new, provocating food can be 
introduced only every 3rd or 5th day 
[19] it is of practical importance to 
observe the platelet and eosinophil 
counts. Furthermore, there are chronic 
diseases such as enterocolitis, eczema, 
or bronchitis, where the beneficial 
effects of an elimination diet are even 
more delayed; the onset of anatomical 
restitution may take several weeks.

In such chronic cases and inpatients 
with a latent allergy to a common 
food allergen, the combined eosino
philia and thrombopenia test is es
pecially useful in giving preliminary 
information. Consequently, an appro
priate diet can be prescribed, but the 
final evidence of the existence of a

food allergy will be provided only by 
the effect of the diet.

S u m m a r y

The eosinophil and platelet counts 
were examined in children with milk 
or egg allergy, and in a control group. 
Blood samples were taken before food 
ingestion, and in the consecutive three 
hours at one hour intervals. In chil
dren with manifest allergy, an increase 
in the eosinophil count, or a decrease 
in the platelet count, exceeding 100 
and 25% respectively, occurred in a 
significantly larger number than in 
the control group. The changes of the 
same parameters when exceeding 200 
or 35%, respectively, were suggestive 
of a manifest allergy in 80% of the 
cases. Since in a number of patients 
only one of the parameters had 
changed, the combined use of the two 
tests seems to be of a greater diagnos
tic value.

The demonstration of haematologi- 
cal changes in food allergy cannot 
replace the diagnostic test of repeated 
challenges with the allergen. It is, 
however, a valuable means for short
ening the necessary period of hospi
talization, and in drawing attention 
upon the presence of an allergen in the 
food, in the case of a chronic allergic 
disease.
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