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Background: Individuals with pollen allergy often have IgE
against plant-derived foods. This can be due to cross-reactive
IgE against Bet v 1 and homologues, profilins, and/or cross-
reactive carbohydrate determinants.

Objective: The aim of this study was to correlate sensitization
to Bet v 1 and profilin with individual recognition patterns to
plant foods and clinical relevance.

Methods: Fifty-two patients with pollen allergy and IgE
against at least one plant-derived food were included in the
study. Adverse reactions to plant-derived foods were docu-
mented by using standardized interviews. Skin prick tests were
performed for pollen (grass, birch, and mugwort) and 14
plant-derived foods. In addition, recombinant (r) Bet v 1 and
rBet v 2 (profilin) were tested intracutaneously. Specific IgE
against the abovementioned allergens were determined by
means of RAST. Cross-reactivity was studied by means of
RAST inhibition.

Results: Eighty-five percent of patients were sensitized to Bet v
1, and 71% were sensitized to profilin. Profilin was associated
with a higher number of positive RAST results to plant-derived
foods than Bet v 1. In contrast, Bet v 1 was associated with
more positive skin prick test responses and more food-related
symptoms. Sensitization to Bet v 1 was associated with IgE
against apple, hazelnut, and peach, whereas sensitization to
profilin was associated with positive RAST results to all investi-
gated plant-derived foods except apple, peach, and melon.
Conclusions: IgE antibodies against Bet v 1 have a more limit-
ed spectrum of cross-reactivity than those against profilin, but
they frequently give rise to clinically relevant cross-reactivities
to food. In analogy to anticarbohydrate IgE, cross-reactive IgE
against food profilins have no or very limited clinical rele-
vance. (J Allergy Clin Immunol 2002;110:435-42.)
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IgE antibodies to plant-derived foods are frequently
observed in patients with pollen allergy.l-4 The associa-
tion between pollen and plant food has resulted in the
description of several clinical syndromes, such as the
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CCD: Cross-reactive carbohydrate determinant
ICT: Intracutaneous test
OAS: Oral allergy syndrome
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parabirch,l5 mugwort-celery-spice,® and ragweed-
banana-melon syndromes.3 As was extensively studied,
these phenomena can be explained by cross-reactive IgE.”
Both pollen- and plant-derived foods contain structures
that share homologous IgE-binding sites. Several pollen
allergens that are responsible for the observed cross-reac-
tivity patterns have been identified. Bet v 1 (the major
birch pollen allergen) is a pathogenesis-related protein of
18 kd that is responsible for the oral allergy syndrome
(OAS) in patients with birch pollinosis.3 It is an ubiqui-
tous protein in plants, and many Bet v 1-related allergens
have been identified. Mal d 1, the major apple allergen,
was the first cloned Bet v 1 homologue in food.!0 There-
after, Pru av 1 from sweet cherry,!! Pru ar 1 from apricot,®
Pyr ¢ 1 from pear,!2 Api g 1 from celery,!3 and Dau ¢ 1
from carrot!4 have been identified. Additional Bet v
l-related proteins were detected in parsley and potato.!3
The major allergen from hazel pollen, Cor a 1, also a Bet
v 1 homologue, was reported to have similar IgE-binding
properties as the major hazelnut allergen. 16

Another protein capable of inducing cross-reactive
IgE is profilin, which was first identified as a minor aller-
gen in birch pollen (Bet v 2).!17 Profilins are present in
almost all eukaryotic cells and are highly cross-reac-
tive.18:19 Although only 10% to 20% of patients with
pollen allergy are sensitized to profilin,!7:19:20 they are
believed to react to a broad range of pollen- and plant-
derived food. Profilin is involved in the mugwort-celery-
spice-syndrome® (later extended to the birch-mugwort-
celery-spice syndrome?!), but it was also demonstrated
that patients allergic to grass pollen react to profilins in
celery (Api g 4) and carrot.22 Other homologues have
been detected in, for example, hazelnut,16 apple,23 pota-
t0,19 lychee,?4 and tomato.25 Profilin from peanut, Ara h
5, was produced as a recombinant allergen.26 The clini-
cal relevance of a sensitization to profilin remains
unclear. More severe systemic symptoms have been
attributed to profilins,24 but strong evidence to support
this is still lacking. Profilin-specific IgE has also been
reported to be of little clinical relevance.?7

435

;
‘E
§
=

g
©
s




YW

%
o
)
<

SWISIUD!

436 Wensing et al

Despite the increasing knowledge base concerning
these cross-reactive structures and their availability as
purified natural or recombinant proteins, it is still not
clear to what extent IgE antibodies against these struc-
tures can predict cross-reactivity patterns and their clini-
cal relevance.?’ This study aimed at diagnosing sensiti-
zation to cross-reactive structures in a population
sensitized to pollen and at correlating these results to the
individual cross-reactivity patterns and clinical histories
for plant-derived foods. We used recombinant (r) Bet v 1
and rBet v 2 in skin tests and RASTs. Skin tests and
RASTSs to 14 plant foods were performed, and their clin-
ical relevance was documented according to case histo-
ries. Serologic cross-reactivity was further studied with
RAST inhibition assays.

METHODS
Patients

Fifty-two adult patients (41 female and 11 male patients) who
came to the outpatient clinic of the University Medical Centre
Utrecht between December 1997 and December 1998 were includ-
ed. All patients were sensitized to birch, grass, and/or mugwort
pollen and had IgE against at least one plant-derived food, as judged
by a positive skin test response (=2+), a positive RAST result (=0.7
IU/mL), or both. In addition, 5 nonatopic and 3 atopic subjects
without IgE against plant-derived foods and food-related symptoms
were selected as control subjects for intracutaneous tests (ICTs)
with rBet v 1 and rBet v 2. The study was reviewed and approved
by the local ethics committee. Written informed consent was
obtained from all subjects before enrollment in the study.

Case history

Immediate adverse reactions after ingestion of plant foods were
documented with standardized interviews. The following symptoms
were scored: OAS-like symptoms, rhinoconjunctivitis, urticaria,
angioedema, breathing difficulties, abdominal pain, nausea, and
anaphylactic shock.

Recombinant birch pollen allergens and
natural profilins

Recombinant Bet v 1 and rBet v 2 were obtained from BIOMAY
(Linz, Austria). Natural (n) Bet v 2 and Lol p 12 were purified, as
described elsewhere.2? In addition, a proteinase K-treated grass
pollen (Lolium perenne) extract was used for RAST inhibition as a
source of IgE-binding cross-reactive carbohydrate determinants
(CCDs).28

Skin prick tests

Skin prick tests (SPTs) were performed on the flexor aspect of the
forearm with a standardized prick needle (ALK Lancet) and docu-
mented according to the method of Dreborg and Frew.29 Histamine
dihydrochloride (10 mg/mL) was used as a positive control, and the
glycerol diluent of the SPT extracts was used as a negative control
(ALK-Abello, Nieuwegein, The Netherlands). Patients were tested
with extracts for hazelnut, maize, melon, paprika, peach, peanut,
rice, celery, wheat, tomato, carrot, and birch, grass, and mugwort
pollen (ALK-Abell6). Raw apple (Granny Smith), potato (both with
peels), and buckwheat were tested with the prick-to-prick tech-
nique.2? These foods were chosen to ensure that the most important
allergenic botanic families of plant food are represented (Rosaceae,
Betulaceae, Leguminosae, Solanaceae, Compositae, cereals, and
Cucurbitaceae). SPT responses were regarded as positive when the
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wheal diameter was one half of the histamine wheal diameter or larg-
er (=2+), provided that the histamine wheal was 5 mm or larger and
the wheal of the negative control was less than 3 mm in diameter.

Intracutaneous tests

ICTs were performed on the flexor aspect of the patient’s arm.
The test sites were placed 5 cm apart. Histamine dihydrochloride
and a 0.9% NaCl solution served as a positive and negative control,
respectively (ALK-Abell6). Stock solutions of rBet v 1 and rBet v
2 (100 ug/mL) were stored in aliquots at —20°C until use. For ICTs,
2 dilutions, 20 and 2 pg/mL (in 0.9% NaCl), were injected intra-
dermally. These dilutions were selected according to previous stud-
ies.2030 For Bet v 1, however, these dilutions were changed to 2 and
0.2 nug/mL in the course of the study because 20 pg/mL resulted in
very large wheals. This change had minimal effect on the scoring of
positive ICT results for rBet v 1 because all patients with a positive
ICT result to 20 pg/mL also displayed a positive ICT result to 2
png/mL rBet v 1. The results were recorded according to the method
of Dreborg and Frew.29 Test results were regarded as positive when
the wheal diameter was 5 mm or larger and the erythema diameter
was 10 mm or larger.

RAST and RAST inhibition

RASTs were performed as previously described.3! The same
extracts were used as mentioned in an earlier study.?2 In brief, 100
ng of purified protein or a 4-mg extract (dry weight) was coupled to
100 mg of CNBr-activated Sepharose 4B (Amersham Pharmacia
Biotech, Uppsala, Sweden). Per test, 50 UL of serum was added to
0.5 mg of purified protein sepharose, 0.5 mg of pollen extract
sepharose, or 1.5 mg of food extract sepharose in a final volume of
300 pL (phosphate-buffered saline/0.3% [wt/vol] BSA/0.1%
[vol/vol] Tween 20) and incubated overnight. After washing, immun-
odetection was performed with iodine 125-labeled sheep anti-
human IgE. RAST results were expressed in international units per
milliliter by using an in-house standard of mouse-human chimeric
IgE antibodies against Der p 2. These antibodies were calibrated
against the World Health Organization international reference for
IgE and tested in different dilutions for binding to sepharose-coupled
rDer p 2. The resulting standard curve was used to calculate RAST
results in international units per milliliter.32 The detection limit of
the assay is 0.1 IU/mL specific IgE. Patients were designated as sen-
sitized if specific IgE levels were 0.7 IU/mL or greater.

For RAST inhibition, sera were preincubated for 2 hours with 50
UL of pollen extracts (5 mg/mL) before addition of sepharose. RAST
inhibition was performed with birch pollen extract, grass (Lolium
perenne) pollen extract, and/or proteinase K—digested grass pollen
extract. The rationale behind this protocol is the assumption that selec-
tive inhibition with birch pollen indicates Bet v 1 as the dominant
cross-reactive structure, whereas inhibition by both grass and birch
pollen suggests involvement of profilin, CCDs, or both. Protease-
digested grass pollen extract was used as a source of CCDs to distin-
guish between profilin and CCDs as the basis of cross-reactivity.

Statistics

For calculations of significant associations between sensitizations
to cross-reactive structures and results of skin tests, RASTS, and case
histories of the plant-derived foods, %2 tests were used. When tests
were 2-sided, by using the Fisher exact test, P values of less than .05
were regarded as significant. x2 Tests were also used for testing the
association of cross-reactive structures and the amount of false-pos-
itive RAST results. The Kruskall-Wallis test was used to calculate
differences between the Bet v 1-specific and/or profilin-sensitized
group concerning the number of positive SPT responses, RAST
results, and case histories for plant-derived foods, after which pair-
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TABLE I. Sensitization (positive ICT result, positive RAST result, or both) to rBet v 1 and profilin according to pollen

sensitization

Birch Grass Birch and grass

Birch and mugwort  Grass and mugwort

Birch, grass, and mugwort  Total

Betv 1 8 2 1
Profilin 1

Both 1 4

None 1

Total 9 2 6 1

3 14

5 1 7
25 30

1

5 29 52

wise differences were calculated with the Mann-Whitney U test (P <
.017 was regarded as significant after applying the Bonferoni cor-
rection). The Spearman rank test was used to calculate correlations
between the level of Bet v 1- or profilin-specific IgE and the num-
ber of positive SPT responses, RAST results, and case histories and
the specific IgE levels of the plant-derived foods. A P value of less
than .05 was regarded as significant.

RESULTS
Patients

Fifty-two patients (41 female and 11 male patients)
with a mean age of 33.4 years (range, 18-57 years) were
included in the study. All patients were sensitized to
birch, grass, and/or mugwort pollen and had IgE anti-
bodies against at least one plant-derived food (mean of 8
foods per patient). Forty-nine patients had clinical symp-
toms of rhinoconjunctivitis in the corresponding pollen
seasons, and 42 patients had plant food-related symp-
toms (mainly oral allergy syndrome [OAS], urticaria, and
gastrointestinal symptoms in 68%, 8%, and 7%, respec-
tively) to one or more plant foods (mainly apple, hazel-
nut, and tomato in 79%, 69%, and 57%, respectively).
Thirty-nine patients had a history of asthma, and 37
patients had a history of atopic dermatitis.

Classification on the basis of recognition of
Bet v 1 and profilin

Sensitization to rBet v 1 was found in 44 patients by
using RASTs (geometric mean [standard error], 19.2
IU/mL [16.0-22.4 TU/mL]) and in 47 patients by using
ICTs, corresponding well with sensitization to birch
pollen (n = 45). IgE against rBet v 2 was found in only
10 patients by means of RASTs (0.4 IU/mL [0.3-0.5
IU/mL]), whereas 22 patients had a positive ICT result to
rBet v 2. RASTSs were also performed with natural Bet v
2 and its homologue from grass pollen, Lol p 12. In this
case 27 and 32 patients were given a diagnosis of sensi-
tization to profilin, respectively. IgE responses to rBet v
2 were greater than 4 times lower than those to natural
Betv2 (1.8 IU/mL [1.4-2.2 IU/mL]) and almost 10 times
lower than those to Lol p 12 (3.6 IU/mL [3.0-4.3 IU/mL],
P <.001). Still, 2 patients had a positive ICT result with
rBet v 2 without a positive RAST result to any of the pro-
filin preparations used in this study. ICT results with rBet
v 1 and rBet v 2 were negative in 5 nonatopic and 3
atopic control subjects. For further analyses, sensitiza-
tion to profilin was defined as a positive RAST result
(=0.7 IU/mL) to natural Bet v 2, Lol p 12, or both, result-
ing in 37 profilin-sensitized patients.

TABLE Il. Numbers of positive SPT responses, RAST
results, and case histories to plant foods in Bet v 1-sen-
sitized patients, profilin-sensitized patients, or both

No. of positive responses (mean)

n SPT RAST Case history
Betv 1 14 4.43 6.79 4.36
Profilin } } 7 243 8.86* 1.14
Both 30 3.47 10.17 4.63*

*Significant differences, as calculated by means of Kruskall-Wallis and
additional Mann-Whitney U analysis.

Table I summarizes the recognition of cross-reactive
allergens in relation to the different patterns of pollen
sensitization. As can be expected, sensitization to profil-
in was almost absent in patients monosensitized to birch
or grass pollen (2/11). The majority of profilin-reactive
patients were polysensitized to the 3 pollen species
(26/37).

IgE responses to potentially cross-reactive
plant-derived foods

The total number of positive responses to plant-derived
foods, as judged by means of SPTs and RASTs, and the
number of foods inducing clinical food allergy was count-
ed per patient. Mean values for the 3 groups that were dis-
tinguished on the basis of recognition of Bet v 1, profilin,
or both are displayed in Table II. When Bet v 1-sensitized
patients were cosensitized to profilin, a broader spectrum
of foods was recognized on the basis of serum IgE levels
(P =.01). IgE titers against Bet v 1 did not differ signifi-
cantly in this group compared with that in patients mono-
sensitized to Bet v 1 (geometric means, 15.8 vs 11.7
IU/mL; P > .2). In addition, the IgE titer against profilin
was positively correlated with the number of positive food
RAST results (R; = 0.554, P < .01). This dose-response
relation was not observed for Bet v 1. Cosensitization to
Bet v 1 and profilin was associated with significantly
more positive case histories compared with monosensiti-
zation to profilin (P = .003). IgE titers against profilin
were similar in both groups (4.5 vs 4.7 IU/mL, respec-
tively; P > .2). The higher clinical effect of IgE against
Bet v 1 was further supported by the comparison of
patients monosensitized to either Bet v 1 or profilin,
although in this case significance was not reached (P =
.031). In addition, IgE titers against Bet v 1 correlated
with the number of positive SPT responses and case his-
tories (R, = 0.318 and 0.285, respectively; P < .05).
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FIG 1. Correlations between specific IgE titers of Bet v 1, profilin, and 14 plant-derived foods calculated by
using the Spearman rank test. (Figure continued on next page)

Association of cross-reactive structures with
individual plant-derived foods

Is sensitization to Bet v 1 or profilin associated with
IgE against specific foods? This question was first
addressed by means of Spearman rank correlation analy-
sis of all RAST results for cross-reactive structures and
for foods (Fig 1). Bet v 1 was strongly correlated with
apple, peach, and hazelnut (0.69 < R < 0.79) and only
very weakly with carrot (R, = 0.28). Profilin showed the
highest correlation with potato, carrot, celery, buck-
wheat, paprika, and tomato (R, > 0.63). Only for apple,
peach, and melon were no significant correlations with
profilin found. When patients were again subdivided into
3 groups according to the recognition of Bet v 1, profil-
in, or both, these correlations were confirmed by using 2
tests (Fig 2). In this analysis only positive case histories
for apple, peach, and melon were linked to Bet v 1 sensi-
tization (P = .001, P = .031, and P = .038, respectively).
For other foods, no significant correlations were found
between IgE to Bet v 1 or profilin and clinical histories.

Comparison of SPT results with reported clinical his-
tories indicated a very low sensitivity of SPT materials
for peach, tomato, paprika, and melon (<26%). In con-
trast, comparison of RAST results with clinical histories
indicated high numbers of false-positive results. This was
especially observed for the cereals with specificities of
less than 15%. Mean numbers of false-positive RAST
results were calculated for patients subdivided on the
basis of profilin recognition. Sensitization to profilin

resulted in significantly more false-positive RAST
results (6.92 vs 4.14, P = .043).

Serologic cross-reactivity studied by means
of RAST inhibition

RAST inhibition assays were performed with sera of
15 patients with different recognition profiles of the 2
cross-reactive structures to confirm cross-reactivity as an
explanation for the observed associations. Four represent-
ative examples are described below. Food RAST results
of patient 2 with selective recognition of Bet v 1 (3.2
IU/mL) were inhibited by birch pollen but not by grass
pollen extract (Fig 3, A). This was true for 3 clinically rel-
evant foods (apple, peach, and hazelnut), as well as for a
food not reported to cause clinical food allergy in this
patient, carrot. Monosensitization to profilin (patient 11,
3.7 TU/mL) was accompanied by 10 or more positive
RAST results for foods, as well as for latex, all without
clinical relevance. IgE binding to these foods was in some
cases inhibited by grass pollen extract (apple, hazelnut,
celery, carrot, peanut, maize, and rice). No significant
inhibition was observed with proteinase K—digested grass
pollen extract. RAST results for tomato, potato, paprika,
buckwheat, wheat, and latex were not inhibited by grass
pollen (Fig 3, B). Possibly IgE antibodies against the lat-
ter foods are cross-reactive to latex rather than to grass
pollen. Serum availability did not allow us to test this
hypothesis, but the suggestion was supported by a food
RAST inhibition with latex for patient 53 (Fig 3, C) that
demonstrated a very similar spectrum of positive food
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FIG 2. Number of positive test results and case histories to 14 plant-derived foods subdivided according to
Bet v 1 sensitization, profilin sensitization, or both. Significant associations (tested by means of x2 analysis)
are indicated by arrows. Yellow cells indicate Bet v 1-related data, and blue cells indicate profilin-related
data. CH, Case history.

RAST results as that seen for patient 11. Celery and car- challenges were not included because the study was con-
rot RAST results were inhibited by grass pollen extract, in ducted during the normal routine practice of the outpa-
contrast to peach, tomato, potato, peanut, paprika, and tient clinic. Reliability of clinical histories on the basis of
cereals. Especially peach, tomato, and paprika were the standardized interview was supported by 2 different
strongly inhibited (>85%) by latex extract. parallel studies aiming at determining threshold levels

Patients with cosensitization to Bet v 1 and profilin (eg, for hazelnut and peanut (unpublished data). In these stud-
patient 6) showed a surprising division between foods ies 29 (94%) of 31 and 26 (100%) of 26 positive clinical
(Fig 3, D). Apple, peach, and hazelnut were selectively histories (mainly OAS) were confirmed by means of
inhibited with birch pollen extract, indicating that cross- double-blind, placebo-controlled food challenge. These
reactive IgE to profilin plays no significant role for these investigations were performed by the same physician as
foods. Most other foods were inhibited equally by grass in the present study. The vast majority of our study pop-

and birch pollen, indicating a dominant role for profilin. ulation reported OAS. In several studies by other groups,
Some of these foods were reported to cause clinical food it was already shown that diagnosis of OAS by means of
allergy (tomato and paprika), thereby supporting possible case history is reliable because symptoms are easily rec-
clinical relevance of antiprofilin IgE in selected cases. ognized and described.34
Some food RAST results were completely inhibited by As was previously described, birch pollen sensitiza-
birch pollen and only partially by grass pollen (celery, tion was reliably diagnosed, as compared with whole
carrot, peanut, and potato), suggesting that here both Bet birch pollen extract, by using ICT or RAST with rBet v
v 1 and profilin are involved in cross-reactivity. 1.20.30 In contrast, rBet v 2 proved to be a relatively poor
reagent for studying sensitization to profilins. Compari-
DISCUSSION son of RAST results with rBet v 2 and its natural coun-

terpart confirmed earlier observations that the recombi-
In this study skin tests and RASTSs for the most impor- nant profilin has significantly lower IgE-binding

tant pollen—plant food cross-reactive structures were per- capacity,3> possibly because of improper folding of the
formed in 52 patients with pollen allergy. Most patients recombinant molecule. For similar reasons, the preva-
were sensitized to birch, grass, and mugwort pollen (n = lence of sensitization to profilin in patients with pollen
29), already indicating sensitization to cross-reactive allergy might have been underestimated when based on
allergens. Indeed, the link between multiple pollen sensi- recombinant Bet v 2 reagents.20:36 The prevalence of sen-
tization and IgE against profilin and CCDs was con- sitization to profilin in patients with pollen allergy

firmed.33 All patients had IgE antibodies against at least reported in this study is much higher (71%) than that in
one plant-derived food, of whom 42 patients reported  other studies thus far published (10%-20%).!7-19 In our

food-related symptoms to one or more of the investigat- study patients with pollen allergy were only included if
ed plant-derived foods. Food-related symptoms were ver- they also had IgE antibodies against one or more plant-
ified by means of case history only by using a standard- derived foods. This of course results in a bias toward

ized interview. Double-blind, placebo-controlled food cross-reactive (eg, profilin) sensitization.22
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A Patient 2, monosensitized to Bet v 1
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FIG 3. RAST inhibition assays of 4 patients. *Patients 11 and 53 are also sensitized to latex. RAST values are
given in brackets. Green bars, Inhibition with grass pollen extract; red bars, inhibition with birch pollen
extract; orange bars, inhibition with proteinase K-treated grass pollen extract (CCD); blue bars, inhibition

with latex extract.

This study once more confirmed the poor quality of
several commercial plant food extracts for SPTs.37-38
Peach, paprika, and melon proved to have especially low
sensitivity (<26%). Prick-to-prick testing still seems to
be the technique of choice in these cases. When SPTs
resulted in false-negative results, food RAST results
were frequently false positive. False-positive food RAST
results appeared to be present more often in patients with
IgE against profilin compared with in patients with IgE
against Bet v 1 (P = .043).

The aim of this study was to investigate whether sen-
sitization to a given cross-reactive structure can predict
(individual) cross-reactivity patterns with regard to the
plant-derived foods and their clinical relevance. By sub-
dividing the study population according to Bet v 1, pro-
filin, and Bet v 1 plus profilin sensitization, several sig-
nificant differences and associations were detected.
Significantly more positive food RAST results were
found in the Bet v 1 plus profilin—sensitized group com-
pared with in the Bet v 1-sensitized/profilin-negative
group, suggesting that profilin-specific IgE broadens the
spectrum of cross-reactivity compared with anti-Bet v 1
IgE (Table I1).1827 It can not be ruled out completely that
this higher degree of cross-reactivity is (partly) caused by

higher anti-Bet v 1 titers in the Bet v 1 plus
profilin—cosensitized group compared with in the Bet v
1-monosensitized group, although the observed differ-
ence was not significant (geometric mean, 15.8 vs 11.7
IU/mL). Support for a truly broader spectrum of cross-
reactivity of antiprofilin IgE comes from the observation
that the profilin-monosensitized group tends to recognize
more foods than the Bet v 1-monosensitized group, even
though IgE titers against Bet v 1 were higher (9.8 vs 4.7
IU/mL, P = .04). Higher titers of antiprofilin IgE were
linked to more positive RAST results, implying that
absolute levels of IgE do have influence on the spectrum
of cross-reactivity. Finally, Spearman rank correlation
analysis of all RAST results confirmed a much broader
spectrum of cross-reactivity for profilin than for Bet v 1.
Despite the high degree of cross-reactivity, specificities
of antiprofilin IgE were found to be highly variable. In
some cases latex, instead of pollen, appeared to be the
cross-sensitizer. IgE against profilins did not always
cross-react with apple, peach, and hazelnut, although
these foods contain profilins recognized by other patients
with pollen allergy.

This study shows that the broad spectrum of cross-
reactivity of IgE antiprofilin is not necessarily translated
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into a broad spectrum of clinical food allergies. Only in
rare cases are food profilins linked to symptoms. The
opposite is true for Bet v 1. IgE antibodies against Bet v
1 are less cross-reactive but are of higher clinical rele-
vance. Apple, peach, and hazelnut were confirmed to be
important Bet v 1-related foods. One could argue that the
observed difference in biologic activity (SPT) and clini-
cal relevance of anti-Bet v 1 and antiprofilin IgE is sim-
ply explained by the IgE titers (19.2 vs 3.6 IU/mL,
respectively). Indeed, higher titers of anti-Bet v 1 IgE
were correlated to more positive SPT responses and clin-
ical histories. On the other hand, when all food RAST
values and clinical histories were compared, no clear pat-
tern was observed. For some foods, clinical food allergy
was accompanied by higher mean RAST values, and for
other foods, this was accompanied by lower mean values.
When all food RAST results were analyzed together,
mean values were significantly lower when linked to pos-
itive clinical histories (1.7 vs 2.5 IU/mL, P < .001).
These observations suggest that there is no simple dose-
response relationship between food-specific IgE (as
determined by RAST) and clinical relevance. This was
further supported by RAST inhibitions. Quantitatively

similar food RASTS, traced back to Bet v 1 cross-reac-
tivity, can be both clinically relevant and irrelevant (Fig
3, A). For profilin, the balance was shown to be in favor
of clinically irrelevant IgE antibodies. However, also for
profilin, similar food RAST results were linked to differ-
ent clinical presentations (Fig 3, D). Clinical food aller-
gy is the result of allergen-induced cross-linking of IgE
molecules bound to high-affinity IgE receptors on effec-
tor cells. Valency and affinity of this interaction deter-
mine whether efficient mediator release (ie, clinical food
allergy) is induced.?® A recent study has confirmed a
close correlation between the affinity for IgE-allergen
binding and biologic activity.#0 Most likely, the clinical
relevance of pollen—plant food cross-reactions is depend-
ent on the number of cross-reactive epitopes (valency)
and the affinity of IgE recognition.

In summary, this study has confirmed, in a well-
defined group of pollen-food sensitized patients, that
profilin is responsible for broader cross-reactivity than
Bet v 1. It was clearly demonstrated that profilin is rarely
linked to clinical food allergy. This illustrates that the
reported poor biologic activity of CCDs is not unique for
carbohydrate determinants. Furthermore, this study has

;
‘€
§
b3

g
©
s




Yorow

%
o
)
<

SWISIUD!

442 Wensing et al

shown that this lack of clinical relevance of profilin can
not simply be explained by low titers of IgE.

‘We thank Frank Rijnja, pharmacist, for preparing the dilutions of

the cross-reactive structures.
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