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The Diagnosis of Immediate Type Allergy

to Cladosporium herbarum

Differences between Extracts and the Efficacy of Radioallergosorbent Test (RAST) Assays
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The radioallergosorbent test iIRAST) was used to demonstrate IgE antibodies
Cladosporium herbarum in 35 children. Freeze-dried samples of Cladosporivum herbarum
were obtained from two commercial producers, extracted and used for the prepara-
tion of two RAST disc series which were compared with the commerdatly available
Phadebas Cladosporium herbarum discs. Marked qualiwative differences were found.
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In clinical praciice Cladosporium herbarum
allergy is difficult to handie. Case histories
are often of limited value for mould allergy
in general. The biological activity of com-
mercially available extracts is often low and
may vary considerably from batch to barch.
The diagnosis is often complicated by the
presence of unspecific irritants causing false
positive reactions (12). Furthermore, extracts
of Cladesporium herbarum are very comp]ex,
e.g. in one extract 57 precipitates were
demonstrated by means of crossed immuno-
electrophoresis (10).

The radioallergosorbent test (RAST) has
been shown to be a valuable tool for the
diagnosis of IgE-mediated allergies (1, 3, 5,
7) since the reliability of RAST in predicting
specific clinical allergy is equal to that of skin
prick testing (SPT) under optimal conditions.
Previous studies have demonstrated that SPT
and RAST correlate fairly well when the
same extracts are used in both tests (7, 8).
The precision, sensitivity and reliability of
both tests are, however, highly dependent
upon the quality of the allergenic material

used (2, 5). The present study was undertaken
to investigate to what extent differences in
extract type and quality influence the
diagnostic sensitivity and reliability of RAST
in the diagnosis of allergy to Cladosporium
herbarum.

MATERIAL AND METHODS
Cladosporium herbarum extracts

Lyophilized Cladosporium herbarum {mycelium
and conidia) were obtained from two com-
mercial suppliers, Allergon AB (Engelholm,
Sweden) and the Allergologisk Laboratorium
(Copenhagen, Denmark}. Extracts were
prepared as described in detail earlier, i.e.
basically, by a 24-h agitation at +5°C in a
10% (w/v) solution followed by centrifuga-
tion, dialysis and lyophilization {10). The
extracts were denoted Ch-Allergon and Ch-
ALK, respectively. The protein content of the
two preparations was approximately 28%
and 20% of the dry weight, respectively, as
measured according to Lowry et al. (9} using
human serum albumin as standard.



Table 1
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Non-hyposensitized patients. Total serum IgE levels and RAST results with three different series of Cladesporium
herbarum RAST discs. X, and X, represent the highest (X,} and lowest (X,) of the two single determinations in each

duplicate assay

Total serum igE

RAST results in per cent

Patients in Ux ml-? uptake of '*I-anti-IgE

Ch-Allergon Ch-ALK Phadebas m2

X+ X, X —X, X, +X, X, =X, X, +X, X, —X,;

2 2 2 2 2 2
K.M. 6200 51.8 {1.8) 49.3 (0.1} 16.4 2.2
N.AH. 5600 7.1 0.7 5.6 [} 2.6 {0.1]
ALO. 4000 15.0 10.3] 8.2 (0.1} i4.1 {0.4}
G.1. 2000 43.2 {1.8] 7.3 (1.4} 17.0 (0}
N.M.F 1680 40.6 (1.5} 41.1 (0.8} 9.4 i2.0}
B.L. 1520 36.2 0.9 29.5 {0} 3.3 (0.3}
T.A. 1155 42.5 11.51 1.3 (0} 4.7 10.5]
D.H. 1120 14.7 iLT 3.0 o 5.0 10}
T.V.B. 380 22.5 10.51 14.7 (0.5} 8.4 6.2)
T.N.L 920 4.5 i3.3] 38 (0.1} 2.3 0.1t
B.R.S. 720 47.3 0.8} 2.3 Q) 5.3 i0.21
T.LM. 560 26.7 i0.70 25.0 (1.7] 4.5 {0.4)
O.J.H. 520 40.4 1.6} 3i0 0.9} 59 (0.8}
G.N. 500 10.9 0.2 5.4 (1.0} 1.1 (0.4}
T.M. 280 9.8 {(0.5) 6.1 (0) 2.2 0.5
T.RH. 280 36.8 (0.1 30.5 (1.1) 0.9 {0.2)
S.R.B. 210 32.3 (0.71 1.6 {0.4) 3.1 10.3]
B.T. 200 6.4 0.2 6.2 (0.9} 0.7 0.1}
G.v. 130 18.1 0.7 10.4 10.6) 3.7 {0.2)
CS.T. 90 4.0 o)} 0.3 {0} 0.1 {0
Mean 1483 25.4 14.1 5.5

Patient sera

Serum was obtained from 35 paediatric
patients with suspected clinical allergy
towards Cladosporium herbarum. They all had
case histories suggestive of mould allergy,
and 20 of them elicited positive SPT t0 a
commercial Cladosporium  herbarum  extract
from Allergologisk Laboratorium (Copen-
hagen, Denmark) at the time of veni-
puncture. Fifteen patients had received
hyposensitization treatment with mould
extracts for more than 1 year.

Radivallergosorbent test (RAST)

Phadebas® m2 Cladosporium herbarum discs
were obtained from Pharmacia (Sweden).

The Ch-Allergon and Ch-ALK extracts were
coupled to CNBr-activated paper discs
according to Yman et al. (13) using 5gx1-'
(drv weight) solutions of the extracts. RAST
assays were performed with 50pul serum
samples employing all three types of paper
discs described. Results were expressed as
uptake of '"I-anti-IgE in per cent of the
total amount applied, and in RAST classes
as  recommended by the Phadebas
manufacturer. Although the Phadebas
manufacturer recommends RAST class 1 to be
considered positive we preferred to regard this
as a border class (doubtful) between clearly
positive and clearly negative, according to
clinical practice (1, 12}. All results were means
of duplicate analyses.
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Table 2

Hyposensitized patients. Total serum IgE levels and RAST results with three different series of Cladosporium herbarum
RAST discs. X, and X, represent the highest (X,} and lowest (X;) of the rwo single determinations in each duplicate:

assay
Total serum IgE RAST results in per cent uptake

Patients in Uxml! of 1#%]-anti-IgE

Ch-Allergon Ch-ALK Phadebas m2

X 4% X -X X +X,  X,-X, X, +X, X=X,

7 z 3 3 Z F
P.O.G. 5400 589 {0.5) 51.0 0.8} 26.8 i1.6]
E.N. 3800 50.6 1.0} 58.7 0.6} 12.9 (1.8}
J-EA. 3600 49.6 (1.5) 50.2 (0.4) 11.7 £1.2)
G.A.G. 3000 51.6 (0.3] 45.5 (1o} 12.% (0.4}
LM.K. 2500 34.1 (1.4] 27.1 {0.8) 6.3 0.5}
ACL. 1880 43.9 1.9 41.2 (0.5) 16.2 {0.3)
F.T. 1380 345 2.1 10.8 107 5.5 0.5]
J.ET. 1200 6.8 t0.8: 2.2 0) 1.4 kel
N.R. 1000 42,5 (0.6) 26.8 0.21 3.6 0.8}
E.R. 780 30.9 2.9; 16.7 10.6) 2.8 0.2
F.H. 720 45.7 0.3} 15.3 0.6} 8.6 .
ST 580 18.6 10 6.5 10.3] 7.2 10.4)
K.§8.J. 426 10.5 (2.0 9.7 0.1) 1.3 (0.2}
K.1.8. 210 200 2.5} 11.2 (1.0: 4.7 (0.2
T.N. 180 36.0 (2.0t 17.5 0.7 3.9 10.3)
Mean 1790 35.3 25.7 8.4

Radiotmmunosorbent test (RIST)

Total IgE levels were estimated by means of
Phadebas® RIST kits (Pharmacia, Sweden).
Results were given in Uxmil~! (1U cor-
responds to 2.4 x167° g IgE).

RESULTS

Preliminary results demonstrated a 5gx 1!
dry weight allergen extract concentration to
be optimal for coupling to the CNBr-
activated discs. The RAST and RIST results
are summarized in Tables 1 and 2. The results
obtained with the Ch-Allergon and the
Phadebas m2, the Ch-ALK and the Phadebas
m2, and finally the Ch-Allergon and the Ch-
ALK, respectively, are compared in Figs.
1-3.
The Phadebas

mZ discs showed a

maximum isotope uptake of 26.8%, whereas
both the Ch-Allergon and Ch-ALK discs
gave rise to maximum uptakes of more than
50%. The mathematical means of the isotope
uptakes obtained with the 85 sera were 29.6,
19.1 and 6.7% for the Ch-Allergon, Ch-ALK
and Phadebas m2 discs, respectively. RAST
class 2 and higher were found in 35, 29 and 23
patients with the Ch-Allergon, Ch-ALK and
Phadebas m2 discs, respectively. With RAST
class 1 included as **positive”, the results were
85, 32 and 29 “positive” patients, respectively.
Thirty-two of the patient sera gave higher
uptakes of isotope on the Ch-Allergon discs
than on the Ch-ALK discs whereas the reverse
was never observed. Three sera, B.R.S., 5.R.B.
and T.A., were negative with the Ch-ALK discs
while the isotope uptake exceeded 32% with
the Ch-Allergon discs.

In the hyposensitized group of patients the
average total serum IgE levels were 21%



b4 w 1 1
H ?E :: 1 1
a'1,I A it | o 1
© " E sl Sr !
I TP L
298 [ e~ T P
T - N - |
[ | i !
| & Qém i I
(-] S 1 1
31 @ 30fP ! !
] :. ‘h { t
z ¥ il ! !
o | 118 : 4‘
1 L
g I 0 :AIDO 1 1
-+ —_— _—— e b e e e e —_— ———
por ':6 al I
- t !
$ 2: mil | I
) | | I
zo o el bbbt nbulnad
[& 1] L1 . L n L i

10 20 30 «0 50

o — e —————— fm——
T 3 7

PHADEBAS m2
Comparison ot Cladesportum herbarum RAST

RAST -classes
Fig. 1.
assavs using Ch-Allergon and Phadebas m2 paper discs.
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patients. Broken lines indicate the RAST classes.
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Fig. 2. Comparison ol Cladosperium  herbarum RAST
assays using Ch-ALK and Phadebas m2 paper discs. O,
hypusensitized patients; A, non-hyposensitized patients.
Broken lines indicate the RAST classes.
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Fig. 3. Comparison of Cladosporium herbarum RAST
dssavs using Ch-Allergon and Ch-ALK paper discs. O,
hyposensitized patients; A, nun—h'vposensi[ized patients.
Broken lines indicate the RAST classes.

higher than in the non-hyposensitized group.
The hyposensitized group of patients also
had higher serum levels of specific IgE
against Cladosporium herbarum, i.e. 39, 82 and
53% higher on the Ch-Allergon, Ch-ALK
and Phadebas m2 discs, respectively.

DISCUSSION

The results obtained with the commercial
Phadebas m2 Cladosporium herbarum discs are
in agreement with those obtained with
Phadebas m2 discs in clinical routine {(12}.
High positive Cladesporium herbarum RAST
results are rarely found with these discs, and
negative results do not indicate absence of
clinical allergy towards Cladosporium herbarum.

The present results with the Ch-Allergon
and the Ch-ALK discs show that it is possible
to prepare Cladosporium herbarum RAST
allergosorbents of considerably better quality
than the Phadebas m2. In light of this,
it is regrettable that, due to a patent,
Phadebas m2 are the only commercially
available  Cladosporium  herbarum  RAST
allergosorbents.

The results alsc demonstrate variations
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among the different discs employed. This
suggests qualitative differences between the
aliergosorbents. The observed differences
were probably due to differences in the
original fungal material, since the Ch-
Allergon and Ch-ALK material were exwaracted
identically according to a procedure which
gives reproducible results (10). These data
stress the importance of employing
reproducible techniques for the growth of the
mould as well as for the extract preparation.
They also confirm previous reports in that the
allergen extract quality is critical for the
reliability of results and for the relevance of
comparative work applying such material
(2, 5).

The importance of the different
Cladosporium herbarum allergens also varies
from patient to patient (6). Difficuities have
been observed earlier in preparing high
quality Cladosperium herbarum RAST discs (10).
The main reason for this may probably be
that allergens important to the patient sera
used were lacking in the exiracts employed.

The definition of a major allergen has
been based on the statistical term that all or
the majority of patients are sensitive to this
particular allergenic component (4). The data
presented suggests that the Ch-ALK extract
was deficient in at least one important
Cladosporium  herbarum  allergen that was
present in the Ch-Allergon extract, as
illustrated by the higher isotope uptake
obtained on the Ch-Allergon discs than on
the Ch-ALK discs for some patients (Fig. 3).
This shows that at least one essential
Cladosporium herbarum allergen exists which
may not be present in all crude extracts of
the mould. At this stage it can not be
excluded that this may even be a major
allergen.

Sera from the hyposensitized group of
patients generally showed higher isotope
uptakes than the non-hyposensitized group.
This seems reasonable considering the fact
that the patients giver hyposensitizing
treatment are usually the ones suffering from
the most pronounced form of Cladosporium
herberum allergy. Furthermore, it is well es-

tablished that there is a rise in specific IgE
antibodies during the initial phase of hypo-
sensitization. It appears from the resulis of
this study, however, that the extracts used for
hyposensitization may not always contain afl
the relevant allergens for all the patients in
question. This is illustrated by the fact that

patients F.H., ST. and FT. were
hyposensitized with F commercial
Cladosporium  herbarum  extract from the

Allergologisk Laboratorium (Copenhagen,
Denmark) produced from the same sort of
original material as Ch-ALK. Although it is
not known whether the Ch-ALK extract
prepared for this study and the commercial
Cladosporium  herbarum extracts from the
Allergologisk Laboratorium were identical, it
is noticeable that the isotope uptake
obtained with sera from these patients was
three times higher with the Ch-Allergon as
compared with the Ch-ALK discs. The
possibility also  exists that specific IgE
antibodies against proteins in the Ch-ALK
extract, though originally present in higher
concentrations, were greatly reduced due wo
an effect of the hyposensitizing treatment.
The latter explanation i1s doubtful, however,
considering that high Ch-Allergon RAST
results were found also in the non-
hyposensitized group of patients.

The data suggest that when hyposensitizing
treatment with Cladosperium herbarum is con-
sidered, it is of crucial importance to check
that the extract to be used really contains the
important allergens for the patient in
question. This is illustrated by the three
patients, T.A, B.R.S. and S.R.B. Hypo-
sensitizing treatment of these patients with a
Ch-Allergon type extract would seem
relevant, while a Ch-ALK type extract would
secem meaningless since no specific IgE
antibodies against Ch-ALK were detectable
in their sera. Hyposensitizing treatment with
non-relevant allergens should be avoided.
There is reason to suspect that a number of
antigenic proteins may induce IgE antibody
synthesis by excessive parenteral stimulation
as observed even in non-allergic individuals
(.



In our hands the Ch-Allergon RAST discs
were the most effective ones for diagnostic
purposes in the patients studied. In spite of
this, the possibility cannot be ruled out that
even the Ch-Allergon extract and discs may
be deficient in some Cladosporium herbarum
allergens. Undl further information is
available, it is necessary to conclude that
whichever Cladosporium herbarum extract is
used, one should be aware of possible
negative RAST assays, even when the serum
of the patient contains Cladosporium herbarum
specific IgE antdbodies.
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