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Comparison of Two Assays for the
Determination of Specific IgE in Serum of Atopic
and Nonatopic Subjects: the Allergenetics
FAST® and the Phadezym RAST®
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The FAST"* assay (Allet genetics) lor the detennination of specific IgE has recently been
introduced. The results of ihis test, graded in classes 0 (negative), 1 (equivoeal) and 2 to
6 (positive) were comparfd with those of another commercially available test (Phadezym
RAST®, Pharmacia), graded ftom class 0 (negative) and classes 1 to 4 (positive). In 52
adults suffering from rhinitis/asthma, a total of 114 positive skin priek tests (SPT) were
obtained for eommon respiratory allergens. In 67 % of these tests the Phadezym RAST
was positive and in 63 % the FAST was positive (elasses 2 to 6), In these patients thete-
were 151 negative SPT: 6% corresponded to a positive Phadezym RAST (all class I)
and 34% to a positive FAST (elasses 2 to 6), The serum of nine nonatopic volunteets
who liad negative SPT ihr 12 common allergens were tested. In none did the Phadezym
RAST give any positive results; the FAST was positive in all nine sera, deteeting
between five and II alleigens. When both assays were performed on 14 unselccted cord
blood samples, the Phadezym RAST was positive in three samples (with class 1 results to
a maximum of two allergens), and the FAST was positive in 12 samples, eieleeting
between one and seven allergens. Thus, in our hands, the FAST gave an abnormally
high number of positive results in patients with negative SPT, in nonatopic volunteers,
and in cord blood.
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CLINICAL ASPECTS
The Allergcneties FAST* and the Phadezym RAST® gave the same proportion of
positive results when the skin prick test for the corresponding allergen was positive.
However, unlike the Phadezym RAST, the FAST gave frequent positive results
when the skin test was negative, in nonatopie subjects and in eord scrum.

In I9(S7, Wide et al. described the radio-allcrgo- been commercialized (FAST** , Allergenetics,
sorbcnt-test (RAST), an irt vitro method for Mountain-View, California) which has the fol-
detecting the presence of IgE molecules specific lowing modifications: a) the polystyrene walls of
for various allergens in the serum of atopic the microtiter wells are directly coated with the
patients (12). Since then, some modifications allergen, instead of using, as the solid phase,
have been introduced, one of them being the cellulose discs coated with allergens, b) an
use oi an enzymoimmunoassay (Phadezym enzyme labelled anti-IgE of the monoclonal
RAST®) instead of the radioimmunoassay orig- type, and c) a fluorescent substrate to reveal the
inally described. Recently, a new technique has reactions (10). These modiiications have re-
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suited in a shorter manipulation time. In 1984,
this technique was introduced in Switzerland.
The finding e)f many more positive results with
the FAST than we were aecustomed to with the
Phadezym RAST, prompted us to compare the
results of both assays on the same serum
samples in atopic and neinatopic subjects,

MA'FERIAL AND METHODS

Stibjects

The comparison between the twei different
assays was performed on the serum eif three
grejups of subjects:

1) A first group consisted of 52 adult patients
referred to our outpatient clinic for an
allergic investigation of rhinitis (28) and asthma
(24), There were 30 females and 22 males, with
a mean age of 30 ± 7 years (mean ± 1 SD;
range 16-45). Eight te) 20 skin tests, seleeted
according to the patient's history, were per-
formed ejn the day oi the investigation as
described below.

2) A second greiup ejf nine' nonatopic control
volunteers consisting e)f five males and four
females (age range: 20-47) were selecteel
because they eould be considered as not
allergic, for the following reasons: a) none had
any past or present histe)ry of respirate)iy, skin
or digestive disease, in which allergy could be
inve)lved, b) in each subject, 12 skin prick tests
we're performed, which were all neg;itive leir the
iejlleiwing allergens: house dust, Derrnatophai;oides
farinae, eat, cow, Dactylis glomerata (orchard
grass), birch, chenopoel, Penicillium notatum,
CAadosportum herharum, Aspergtllu.s jumigatus,

Mucor raeemusu.s and Alternaria temiis, and c) each

subject had a serum total IgE concentratiein
lower than 80 IU/ml.

3) A third group consisted e)f 14 unselected
newborns, in whom about 15 ml e)f cord blood
was collected at birth.

Skin priek test (SPT)

The skin prick tests were performed on the
volar side of one or both forearms, by means of
a disposable prick tester (Allterprick, Scan-

medica, Zwanenburg, Holland). No test was
performed if the patient was taking any meeliea-
tion known to interfere with the results of SPT,
The tests were performed using e)ne eir twe)
ce)mmereially available preparations (Bencard
Allergy Unit, Beecham, London, UK and
Pharmalgen, Pharmacia, Uppsala, Sweelen)
both of which are used routinely in our allergy
clinic. Tests which showed discrepant results
between these two commercial preparations
were not taken intcj consideration in this study.
The results of the SPT were graded according
to the recommendatieins e)f the Northern Soeiety
for Allergology: a test was negative if it
])ioduced a reaction similar to that pioduccel by
the vehicle seilution (negative' e'ontrol) and was
15e)sitive at 3 -I- if the magnitude of the wheal
induceel was ielentieal to that induced by 0,1 %
histamine (peisitive eeintrol) (1). In our reiutiiie
practice eif alle'i'gy as well as in this stuely,
SPT's whieh gave a lu'gative e)r a 1 + result
were cejnsidered te) be' negative, whereas all
results 2 -I- and abejve were ce)nsielered as
pe)sitive.

Determination of speeifie IgE in the serum

All blood samples were drawn and allowed [o
clot at re)e)m tenipeuature. After separatie)n, the
serum was fnizen anel kept at -20° C for a
perieid from 1 week to 2 me)nths, Ne) serviiu was
frozen and thawed more than three times
eluring the whole study. All sera were assayed
by the' two foUeiwing teehniques:

a) Ihe ejizyme-littked imtnunosorhent test Phadezym

RASr (Pharmacia). This test beeame eonimer-
cially available in 1982 and has been useel since
for routine te:sting in e)ur laborate)ry, I lu' test
was performed by strictly following the man-
ufacturer's instructions. Briefly, cellulose discs
coated with allergens were incubated for 3 h
with the serum to be tested. After washing, the
discs were incubated overnight with an alkaline
galactosidase-labelled goat antihuman Iglv
Alter a second wash, the system was allowed to
react with a substrate, and color intensity was
measured by spectrophotometry. The results
were graded as class 0 (absent or undetectable).
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classes 1 (leiw), 2 4- (moderate), 3 + (high) and
4 -I- (very high levels of speeifie IgE), For
comparison with SPT, the results of the tests
were considered either negative (0) or positive
(classes 1 + to 4 -t- ) since even class 1 -t- results
have been shown te) be indicative of the
presence of specific IgE (5, 8),

b) The fluore.scence allergo-sorbent-test FAST (Aller-
genetics). Again the test was performed by strictly
following the manufacturer's instructions
(Allergenetics form 146, December 1982). Brief-
ly, microtiter wells coated with allergens were
washed then filled with serum; after 2 h al room
temperature the wells were washed and the
enzyine-antibody eoii|ugate (alkaline phe)s-
phatase-labelled monoclonal antihvinian IgE)
was added. After 2 h, another wash was per-
formed, the llueirescent substrate (4 methylum-
belliferyl phosphate) adde'd, and the iluorescence
was read by means e)f a "MiereiHuor Auteimatic
Reader" (Dynateeh, Kloten, Switzerland), As
proposed by the manufaetuier, results were
graded 0 (< 0.02 IU/ml, very leiw le'vels or beleiw
detection), classes 1 (0,02-0,1 IU/ml or equivo-
cal), 2 (0,1-0,5 lUI/inl), 3 (0,5-2.5 IU/ml), 4
(2.5-12.5 IU/ml), 5 (12,5-62,5 IU/ml) and 6
(> 62,5 IU/ml), Classes 2 to 6 indicate increas-
ing levels of allergen specific IgE,

Each day an analysis was performed, a stan-
dard curve was constructed from the fluorescent
signals of the blank and the standard con-
centrations. These were found to be very simi-
lar to the data provided by the manufacturer,
and the slopes of the curves were highly
reproducible from one day to another.

The .serum total IgE eoneentration was determined
by means of the paper-radio-immuno-seirbent-
test (PRIST) (Pharmacia, Uppsala, Sweden).
With this technique, values superior to 120
IU/ml (about 200 ng/ml) were considereeJ te) be
suggestive of atopy (14),

All the assays mentioned above are meant to
be used in the rotjtine laboratory practice,
thereleire ne) technical duplicates were per-
formed with any e)f the assays.

RESULTS

The correlation between the results of the Pha-
dezym RAST, the FAST and the results of the
SPT performed in 52 patients suffering from
asthma and rhinitis is sheiwn in Tables 1 and 2.
An analysis of the I 14 positive SPT Ibund in
these patients is shown in Table 1: when all
allergens are considered together, speeifie IgE
lor the corresponding allergen were detected in

( lot re la t ion be tween 114 posit ive skin pt iek tests { S P T ) ,uid the de tec t ion of specitic Igl-', by Pl iadez\ 'n i R.'V.S'P^ or F,'\

Al lergen

Heiuse dust

Mite /) farinae
C'at e'pitheliuttl
Dog epithelium
Floise epitlu'lium
Dactylis glom.
Birch
Oak
Dandelion
Plantain
Chenopod
Aspergillus fum.
Mucor rt^cemosus
Alternaria tenuis

os. s p r

19
17
11
3
4

20
12
3
3

10
7
2

1

2

Nutnber of

Pos. Phadezym RAST l',qetiv . FAST

elasses 1 -4 class 1

9
11
8
3
!

19
9
1
3
6
4
1
0
1

3
0
•i

2
1
i
2
4
4
0
0
0

Pos. FAST

classes 2-6

11
?

8
3
2

Its

10
2
1
4
1
2
1
2

Total 114 (100%) 76 (67%) 31 (27%) 72 (63%)
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67 % of the comparisons by the Phadezym

RAST and in 63 % by the FAST (if only classes

2 to 6 are considered). With both techniques,

the highest correlation was achieved with grass

pollens (orchard grass: almost 100%) and the

lowest for house dust (about 50%). Table 2

shows the discrepant findings, i.e. the associa-

tions of a negative SPT with a positive Pha-

dezym RAST or FAST. Major differences were

found between both in vitro assays: whereas

results obtained with the Phadezym RAST

were positive in 6 % (all of them class 1) of the

negative SPT, the FAST assay gave a positive

result in 34 % of these comparisons (classes 2 to

6). The number of discrepant results was par-

ticularly high with house dust, eat, dog and

some molds.

When the serum samples of nine nonallergic

volunteers, who were all SPT negative for the 12

allergens tested, were assayed, major differences

were also found between both techniques (Table

3, upper section). While none of the subjects gave

a positive result with Phadezym RAST, the

FAST gave some positive results in all subjects:

between five and 11 allergens were positive, if

one considers only the results of classes 2 to 6,

Table 4 shows that the majority of the positive

FAST results were found in classes 2 to 4; 7 % of

them were found in classes 5 and 6. These posi-

tive results were evenly distributed among the 12

allergens tested.

The lower section of Table 3 shows that major

differences were also found when the presence of

specific IgE to the same 12 allergens was tested by

both teehniques in 14 cord blood samples. The

Phadezym RAST detected some specific IgE in

three samples (all class 1), The FAST showed

some specific IgE in 12 of the 14 samples,

directed against one to seven allergens (classes 2

to 6 considered). As shown in Table 4, positive

results were found mainly in FAST classes 2 and

3, Again, positive results were evenly distributed

among the 12 allergens tested,

DISCUSSION

This study compared two commercially avail-

able techniques for the routine practice of aller-

gy. For the clinician, the presence or absence of

specific IgE in sera is more relevant than the

aetual concentration of these IgE. Therefore, in

this study, the results of both assays were con-

sidered to be either positive or negative, i.e.

indicative of the presence of specific IgE or not.

Table 2
Discrepancy between 151 negative skin priek tests (SPT) and the detection of specitk IgF, by Phadezym RAST*

Allergen Neg. SPT

Nutnber
Pos. Phadezym RAST

classes 1-4

0
0
1 , .
1
0
2
1
0
0
0
0
1
0
1
2
0

of
Equiv FAST

class 1

9

6
2
1
0
1

2
0
1
1
1
9

10
3
8

10

Pos. FAST
classes 2-6

10

7
5
4
0

,3
1
0
0
1
0
4
2
5
7
3

House dust
Mite D. farinae

Cat epithelium '
Dog epithelium
Horse epithelium
Dactytis gtom.
Birch
Oak

Dandelion .
Plantain
Chenopod
Penicitlium not:

Ctadospor. herb.
Aspergitlus fum.
Mucor racemosus

Atternaria tenuis

21
22

7
5

: 1
5

10
1
1
3
.1

16
16
13
15
14

Total 151 (100%) 9 (6%) 63 (42%) 52 (34%)
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Technical problems in the manipulation of
the assays seem unlikely since both assays were
performed by strictly following the manufac-
turers' instructions. Eor both tests the standard
curves obtained were similar to the data
provided by the manufacturers, and their slopes
were highly reproducible from one day to
another.

In our patients, 67 % of the positive skin tests
correlated with a positive Phadezym RAST:

this figure is similar to that usually reported by
many groups (2, 11, 13) including our own
laboratory (7, 8). In these studies the same
techniques was used, except that bound anti-
body was revealed by an isotope instead of the
enzyme system. In the present study the degree
of correlation varied with the allergen tested:
the highest correlations were obtained with pol-
lens (more than 95%) and the lowest with
house dust (47%), a finding which was also

Table 3

Results of Ihe determination of specific IgE to 12 allergens* in nine nonatopic control subjects (with neg, SPT) and in 14
unselected cord blood samples

Number of allergens (of 12) detected by:
Total IgE Phadezym RAST FAST FAST

IU/ml Classes 1-4 Class 1 Classes 2-6

Subject R,P.
M.O.
B.M.
J,G,
L,B,
D,B,
M.P.
M.B.
J,S,

Cord blood No,

.,

. : . - . • ; ' •

i

2
3

4 •••

! •':•&: , • -

6 , ...
. 7 .. . : •

8
.'9'

..10:- -.. -"I
.Ii ,. .;: ;
12.:

' , , , , • . • - . . • •

14

53
44

67
17

14
53

5
20

74

<0,5
0,8

<0,5
<0,5
<0.5

1-2
<0.5
<0.5

: • <0,5
<0,5
<0.5
<0.5
<0.5
<0.5

8
' S

7:
11
11.
7

2
0
0
0
0
0
0
2
0
1
0
0
0
0

3
0
1
0
2

4:
7

4 ••

4
6 .

• % . .

A'
7

Allergens tested: house dust, Dermatophagoides farinae, cow, cat, Dactylis glomerata (orchard grass), birch, chenopod, Penicillium

notatum, Ctadosporium herbarum, Aspergillus fumigatus, Mucor racemosus, and Alternaria tenuis.

Table 4

Distribution of the FAST® results according to FAST classes in the nine nonatopic subjects and in 14 cord blood samples"

Total No,
tests* 0

of the results in FAST class:
2 3 4

Nonatopics
Cord serum

108
168

19
51

16
18

29
20

19
9

10
1

' The 12 allergens tested are described under Table 3.
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reported in previous sltidics published on the
RA.ST (2, l.'i). On the same sertitn samples, tlie
l'AST gave similar resttlts (63 "/a), ii' only the
defmitcly positive results (classes 2 to ()) were
cotisidei'ed.

A ma)t)r (liflerence, however, was noted
wheti both techniques were tised to deteet spe-
cific It^E in the serum ol pattetits in whom (he
skin prirk test for (he correspondint; allergen
was net^ative. In (hese conditions, the Pha-
dezyin RAS'f detected 6% of positive restilts
(all class 1), whereas FAS'f detected 34% posi-
tive rest.ilts (classes 2-6), a value which was
similar lor all (he allergens considered. With the
RAS'f, Wuhtrich et al. reported results very
close to our fuidings with Phadezym RAST: of
()07 neifative skin tests for various itllergetis
(which lncltuled those tested m the presetK
study), ()4 (10.5%) corresponded to a positive
RAS'f (13). The high ntimber of FAST, clearly
positive lor allergen.s wliieli a;av<' negative skin
tests, that was lound in the present study was
also fovtnd in the study of Seltzer e( al. (U)):
tising a stale from 0 to 4 FAS'f classes, they
found .'')9 positive I'"AS'l' (classes I to 3) otH ol'
165 skin (ests negative lor various allergens
(.36%).

I( tttigJK he argtied (hat (he setisitivity of the
I''AST i.s higher (han (h.tt of the Phadezym
KAS'f atid (hat, in those i)a(ien(s suffering
(roiii diseases widi ,\ possible allcrgie etiology,
(lie skin ((-sts W(;ie falsely negative. However,
technical problems in perforining (he skin (ests
are unlikely sinte al) (he.se (e.sis were coin-
pared wi(h a jjosidve (hisiamine) and a nega-
tive (vehicle) control, they were perlbrmed in
patients who were no( (aking any (hugs, and
they gave idendtal results whenever they were
performed with an allergen pre|)ara(ion Irom
two eotnmenial origins. In a(ldi(ion, in no
lase did SPT give restihs contrary (o the
patient's history.

However, the resttlts of (he I'AS'f determina-
tions in nonallergie volunteers eonstittUe the
main reason for believing (ha( positive FAS'F
which corresponded to negative SPT could he
laLse po.sKive. Flie nine subjetts we selected had
no disease, partit tilarly no allergic disease, their
SP'f were clearly negative for the allergens com-

tnonly encountered in otir region, and (he to(al
IgE concentration was in the range o( values
not considered indicative of atopy. None of (he
stibjects had any allergen jjositive with the Pha-
dezym RAS'F. However, all of (hem had a
FAS'f elearly |)ositive for a ininimum ol' live
and a maximum of 1 1 allergens.

One may raise the hypothe.sis tha( (he FA.S'f
IS so sensitive that it (an detet t traces of spei ilic
Igl'j (lia( might possibly be lotiiid in notialleigic
sub|e( ts. I Iowever, this is unlikely considering
the results of the l'"AS'F deteriniiiations in cord
blood, where, ustially, only very low ainoiuKs
of (otal IgE <an be I'otuid (3, 4). Using the
RAS'F (Pharmaeia), Michel et al. tested 136
eord sera with four allergens [Drrmatopluigtndrs
picrtmysstrius, orehard grass, timothy grass and
ctiw milk): (hey found only (luce positive iestil(s
(all 3 lor cow milk) (6). In (he preseiU s(tidy (he
Phadezym RAS'F also detected low amotiiKs of
s|:ieeilu lgl''. (( las.s I) for an oeia.sional allergen
(in 3 cord sera) bu( (he FAS'F detected some in
12 ol the 14 eord sera, the (es(s being elearlv
|)osi(ive lor as many as seven allergens in some
sain])les.

()ur s(udy aittied at analyzing (he results
|)rovided by (hese assays for (lie <iini<ian; we
ilid not explore (herefore why the FAS'F gave a
sur|)risingly high ntunber of positive restilts in
nonatopit volunteers and in cord serum. Re-
eetitly, Schroder et ai. (<)) also tound a poor
(orrelation between the FAS'F and Phadebas
RAST in serum eontaining low values of S]K-( if-
ic igF.. 'Fakcn together, these data .stiggest thai
in (he lower pai( of (he c alibra(ion etiive, there
might be some nonspec ilic binding of (he anti-
igF- to (he allergen-coaled polystyrene wall of
the wells.

In coiulusion, we have analyzed 541 pairs of
restjlts provided by two commert i.tl kits sold in
Switzerland for the determination of alleigen-
specilic igF. in serum, and our (la(a show (ha(
l:>oth assays gave (he same [jropoi (ion of positive
tests in patienis with positive skin tests, but one
of them, (he I'AS'F, gave frequen( posi(ive
resulls in pa(ien(s wi(h negative skin tes(s, in
nonalopic subjects and in cord blood. 'Flic po.si-
tive resulls of the FAS'F shotild (herefore be
interpteted with caution.
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