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Comparative evaluation between two
immunoenzymatic techniques (FAST and
Phadezym) and the Phadebas RAST in food allergy
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The diagnosis of food IgE-dependent hypersensitivity is based on the demonstration of
specific IgE, completed by provocation tests. Two immunoenzymatic techniques, the
Phadezym and the FAST, are compared with the Phadebas RAST, in 86 sera (23
controls, 28 from patients with a reported food allergy and 35 with a positive RAST to a
food allergen). The within-run variation coefficient of class 0-2 sera was 9% for the
Phadebas RAST, and higher than 20 % for the Phadezym and the FAST. It was in order
of 8.7%, 9.4% and of 17.6%> respectively for Phadebas RAST, Phadezym and FAST
when estimated with class 3-4 sera. The specificity was higher than 95 % for the three
techniques. The sensitivity was 75% for Phadebas and 43% for Phadezym and FAST.
The FAST test is much less sensitive with allergens of vegetal origin than those of animal
origin (P< 0.01). This work indicates the high percentage of false negative results of
immunoenzymatic techniques when food extracts are tested. This could be explained
either by an enzyme-substrate reaction or by a non-specific inhibition of the enzyme
linked to the anti-IgE IgG.
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The diagnosis of food allergy is based on the
demonstration of specific IgE and is confirmed
by performing provocation tests with foods (1,
2, 3, 6, 8, 9, 12, 16, 23). Specific IgE are
usuzilly detected by the RAST, a radio-
immunologic reference technique. The sensi-
tivity of RAST for food allergens varies from
50% to more than 90% (8, 12). The dis-
crepancies observed for estimation of RAST
sensitivity depend mainly on the criteria for
patient selection. Nowadays, the radio-
immunologic techniques are concurrenced by
immunoenzymatic tests (enzyme linked
immunosorbent assays). Until now, the studies
which compared the sensitivity of these tech-
niques with that of the RAST were contradic-

tory (4, 17). In addition, an interference with
specific IgG has been observed with ELISA
techniques (15-18). A recent study of our
group showed that the sensitivity of the RAST
was superior to that of the FAST, especially
concerning food allergens (10).

In the present study we compare two im-
munoenzymatic techniques, the Phadezym and
FAST (Fluoro-allergo-sorbent-test), with the
RAST for the diagnosis of food allergy. The
tests were practiced in 86 sera: 23 controls, 28
sera of patients with a reported food allergy
and 35 sera with a RAST positive to a food
allergen. The results confirmed the better per-
formance of the radioimmunologic method.
The difference in sensitivity between ELISA
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Table 1

Characteristics of RAST, Phadezym and FAST

Allergen-solid phase
IgE reference serum
Enzyme
Incubation delay

with serum
Incubation delay with

the anti-serum
Substrate
Incubation conditions
Detection

RAST

paper
anti-birch

-

3 h

16-20 h
-
-

y-counting

Phadezym

paper
anti-birch

galactosidase

3 h

16-20 h
0-nitrophenyl- -galactosidase

2 h at 37°C
colorimetry

FAST

polystyrene cupule
anti-cokle

alkaline phosphatase

2 h

2 h
4 methyl-umbelliferyl-1-phosphate

1/2 h at 20°C
fluorometry

techniques and RIA varied depending on
whether the allergen tested was of vegetal or
animal origin, suggesting an interaction be-
tween the linked enzyme and the vegetal aller-
gens,

MATERIAL AND METHODS

Selection of sera. The 23 control sera belonged
to healthy volunteers, non-atopic, in whom
the skin tests to food extracts were negative.
The 63 sera of patients were collected in two
ways, 28 sera were from individuals with a
food allergy of immediate type (5 children
aged from 1 to 8 years, 13 females and 10
males aged from 16 to 31 years). The

symptoms were: anaphylactic shock (n = 2),
urticaria (n = 10), asthma and eczema (n = 6),
urticaria and eczema (n = 2), asthma (n = 5),
rhinitis (n = 3), These clinical symptoms were
confirmed by means of prick and provocation
tests to the foods. The foods tested were:
milk: 17; egg white: 13; fish: 6; shrimps: 2;
wheat flour: 14; soya bean: 5; peanuts: 2;
carrots: 2; orange juice: 2,

35 additional sera with a positive RAST to
a food were included in the study.

Techniques. The main characteristics of Phade-
bas, Phadezym and FAST tests are presented
in Table 1, The three tests were performed
according to the manufacturer's instructions

Table 2

Within-run assay of standard sera

Phadebas
RAST
(PRU/ml)

Phadezym
RAST
(PRU/ml)

FAST
(IU/ml)

Determination

I

17,70
3,01
0,91
0,38

17,5
4,99
0,725
0,29

20,56
4,12
1,03
0,10

II

19,90
4,41
0,70
0,36

15,91
4,34
0,725
0,28

14,19
4,12
1,07
0,10

1 heoretical values

17,50
3,50
0,70
0,35

17,50
3,50
0.70
0,35

20,00
4,00
0,80
0,10

Correlation (n

r = 0,996 P<

r = 0,996 P<

r = 0,973 P<

- 8)

0,001

0,001

0,001
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and interpretation was made in 4 positive
classes, as described recently (10).
Biochemical performance. Standard undiluted sera
were tested as samples. Each standard sera
was introduced in duplicate and the obtained
values were compared with the theoreticEil
values given by the manufacturer.

The within-run reproducibility was studied
with 12 RAST-positive sera. These sera were
assayed eight times by the three tests in the
same session by the same technician. The food
allergens tested were egg white, milk, fish,
flour, peanuts, soya bean and carrot. The
variation coefficient of each allergen was cal-
culated.

Statistical analysis. The results obtained by the
three techniques were compared using x̂  test
with Yates' correction.

RESULTS

With the three methods a good correlation
was observed between the theoretical values
and the measured values of standard sera
(Table 2). The within-run variation coefficient
for sera of classes 0-2 was estimated to 9 %,

24.3% and 21% with RAST, Phadezym and
FAST, respectively. With sera of classes 3-4 it
was 8,7%, 9,4% and 17,6% for RAST, Pha-
dezym and FAST, respectively.

The specificity of the three methods for
eight foods (23 control sera 184 tests) was very
satisfactory: It was estimated to 95.4% for
RAST and FAST and to 96.6% for Phade-
zym.

RAST showed 75 % sensitivity and Phade-
bas and FAST 43 % when estimated with the
28 sera from 28 patients with a reported food
allergy (Table 3).

When taking into account the 63 patient
sera (28 reported food allergies and 35 sera
positive to RAST), the sensitivity of Phade-
zym and FAST was respectively estimated to
39.7% and 44%. The difference in sensitivity
between Phadezym and FAST was not statisti-
cally significant. When only the allergens of
animal origin were considered, the FAST was
more sensitive than the Phadezym (55.3%
and 31.6%, respectively, P<Q.O5). The sensi-
tivity of Phadezym and of RAST for detecting
IgE against vegetal allergens was 44.0% and
28.0%, respectively (difference not signifi-
cant).

Table 3

Comparison between Phadebas-RAST, Phadezym-RAST and FAST among 28 individuals with food allergy

Allergens from
animal origin

Allergens from
vegetal origin

Allergen

egg-white
niilk
fish
shrimp

sensitivity

wheat flour
soya bean
peanuts
orange
carrot

sensitivity

sensitivity of
the 28 cases

RAST

4/5
3/5
1/3
2/2

10/15 (66.6)

3/4
3/4
2/2
2/2
1/1

11/33 (84.6)

21/28 (75)

Positive tests vs total tests

Phadezym

3/5
1/5
0/3
2/2

6/15 (40.0)

2/4
1/4
1/2
2/2
0/1

6/13 (46.2)

12/28 (42.9)

FAST

2/5
3/5
1/3
2/2

8/15 (53.3)

1/4
2/4
0/2
1/2
0/1

4/13 (30.8)

12/28 (42.9)

Values in parenthesis correspond to sensitivity expressed in percentage
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The FAST was more sensitive for detecting
animal allergen specific IgE than vegetal aller-
gen specific IgE (P<0.01) .

DISCUSSION

The classic reference method for measuring spe-
cific IgE is the Phadebas RAST (11). The Pha-
dezym uses the same allergens coupled to cellu-
lose disks. In both tests, the results are
expressed in PRU/ml. The results of EAST are
expressed in IU/ml (13). Schroder has demon-
strated that there is, at least for high values, an
equivalence between the two systems of units
(20). There are works that compare these tech-
niques for cases of allergy to inhalant allergens,
obtaining a variation coefficient close to 10%
for the three methods. The Phadebas and Pha-
dezym give very similar results regarding gra-
minaceous, herbaceous or tree pollens, and ani-
mal danders. Ealse negatives for the Phadezym
are under 1 %.

The present study refers only to food allergy.
The specificity of the three methods for detect-
ing anti-food allergen IgE is excellent, over
95% (established from 184 determinations).
This value is similar to that estimated by Car-
ron on 70 non-allergic children for the RAST to
milk, egg, fish, wheat flour and orange (7).
According to Schroder et al. (21) the false posi-
tive results of Phadebas and Phadezym are
mostly obtained for sera with total IgE levels
higher then 6000 kIU/1. None of the sera in-
cluded in our study had an IgE level in that
range. The FAST specificity is under discussion
(17, 19, 22). It seems to be poor according to
Pecoud's study (17).

The within-run reproducibility (9%) of the
radioimmunologic method was satisfactory
whatever the level of specific IgE. This was not
the case with the immunoenzymatic methods,
which both presented a variation coefficient
higher than 20% for classes 1-2. This means
that sera with immunoenzymatic tests of class 1
for food allergens might correspond to false
positive results (19, 20). For this reason, they
are not recommended for the assay of specific
IgE in umbilical cord blood (17). The frequency
of false positives with the EAST has been

recently noted in a comparative work between
the PRICK and the EAST in 253 individuals:
23 % of negative PRICK corresponded to a
positive FAST (22).

The sensitivity of the Phadebas RAST (75%)
is significantly better than that of immunoen-
zymatic methods (Table 3). The sensitivity of
immunoenzymatic tests depended on the animal
or vegetal origin of the food extracts. For animal
allergens, the FAST was more sensitive than the
Phadezym but for vegetal allergens, the per-
formance of the FAST was rather poor. The
discordance of sensitivity between the Phadebas
RAST and the immunoenzymatic methods may
depend on the type of enzyme linked to the
anti-IgE. It can be explained by a specific reac-
tion of the enzyme with a substrate present in the
allergenic extract. This is clearly the case for
milk, an allergen extract which reacts with the
betagalactosidase coupled to the anti-IgE of the
Phadezym. The reactive site of the enzyme does
not remain free and cannot react with the sub-
strate of the developer solution (Table 1).

In the EAST, the linked enzyme (alkaline
phosphate) can react with both animal and
vegetal allergen extracts. Another possible in-
teraction of the linked enzyme with the allergen
extract is a non-specific inhibition of the en-
zyme by alcohol of phosphatidic esters or by
amino acids as L-phenylailanine, L-tryptophane
or L-cysteine (5). This could explain in part the
poor sensitivity of the EAST in detecting speci-
fic IgE against vegetal allergens.

The biologic diagnosis of IgE-dependent food
allergy can be efficiently established by the Pha-
debas RAST. However, the sensitivity of
RAST is much better for pollens and acarians
than for allergens from food (10). The sensi-
tivity of RAST for this type of allergens could
be improved by technical advances in the puri-
fication of food antigens (14). Such improve-
ment could also avoid some false positive results
which are due to a cross-reactivity between
graminaceous pollen and foods (7). The im-
munoenzymatic methods do not seem suitable
for food allergy diagnosis, because of their too
low sensitivity. However, the risk of false posi-
tives is increased because the within-run repro-
ducibility for class 0-1 sera is too high.
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