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Summary
Background. Based on the cross-reactivity between pollen lipid transfer proteins 
(LTPs) and the peach LTP, Pru p 3, it has been suggested that the pollen might 
initiate the LTP sensitization process. Objective. To establish whether LTP aller-
gy can be considered as a pollen-food syndrome. Methods. The literature was re-
viewed and new data of component-resolved diagnosis from Italy obtained by both 
ISAC immunoassay and ImmunoCAP on large populations of LTP hypersensitive 
patients were provided and analyzed. Results. Among Pru p 3 reactors, patients 
positive for Art v 3 and Pla a 3 largely exceeded those sensitized to the respective 
major pollen allergens, Art v 1 and Pla a 1/Pla a 2. Pru p 3 reactivity remained 
stable around 80-90% at all ages, whereas Art v 3 and Ole e 7 recognition was 
missing in younger patients. Pru p 3 IgE exceeded IgE specific for pollen LTP at 
all ages. Inhibition studies carried out on LTP reactors showed that commercial 
extracts of mugwort and plane pollen were unable to inhibit significantly Pru p 
3 IgE reactivity. In follow-up studies, baseline Pru p 3 IgE levels exceeded Art v 3 
IgE levels in 84% of those sensitized to both allergens, and all patients positive to 
only one LTP allergen at baseline were sensitized to Pru p 3. Further, most of the 
patients who did not show any LTP reactivity at baseline became exclusive Pru p 3 
reactors. On ImmunoCAP singleplex Pru p 3 IgE levels exceeded Art v 3 IgE levels 
in 89% of cases (p < 0.0001). Most literature data were in keeping with these new 
observations. Conclusions. The evidence for LTP syndrome being a pollen-food 
syndrome is presently very thin. Our data do not rule out the possible sensitization 
to the protein, via the airways or the skin. 

Impact statement
Both published data and new data rule out that LTP 

allergy derives from a pollen allergy
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Introduction

A pollen food syndrome is the occurrence of a food allergy follow-
ing primary sensitization to a phylogenetically conserved pollen 
allergen that is homologous (and hence, cross-reacting) to the rel-
evant food allergen protein. There are several examples of pollen 
food syndrome in allergy. The best known is the cross-reactivity 
between the major birch pollen allergen Bet v 1, a PR-10, and 
homologous allergens in several fruits and vegetables (1). Other 
examples include sensitization to the pollen pan-allergen profil-
in which generally starts from grass pollen but can be triggered 
also by other sources such as birch or ragweed (2), the so-called 
mugwort-celery-spice syndrome, characterized by the primary 
sensitization to a minor mugwort allergen (3), and the food aller-
gy to gibberellin-regulated proteins, that follows sensitization to a 
minor cypress pollen allergen (4). Two main in-vitro criteria must 
be fulfilled to define which the primary sensitizer among cross-re-
active allergens is: 1) IgE level to the primary sensitizer is higher 
than IgE to the cross-reacting allergens; and 2) Cross-inhibition 
experiments show complete inhibition of the cross-reactive aller-
gen when the primary sensitizer is used as an inhibitor, whereas 
the opposite does not happen (1-4). This because in most cases the 
primary sensitizer shows a larger number of IgE reactive epitopes 
than the cross-reacting allergen.
Non-specific Lipid Transfer Protein (LTP) is the most frequent 
cause of systemic allergic reactions induced by foods in the Med-
iterranean area (5). Its phylogenetically conserved nature and 
widespread distribution in the plant kingdom potentially expose 
hypersensitive patients to react to several botanically unrelated 
plant-derived foods. The peculiar geographical distribution of this 
type of food allergy, which is frequent in Southern Europe, rare 
north of the Alps, and virtually never described outside Europe ex-
cept in China (6), has prompted the search for a putative airborne 
“primary sensitizer” ever since. Over the years, the major candi-
dates for the role of “primary sensitizer” to LTP have been plane-
tree, mugwort, and olive tree pollen due to their content in the 
three LTPs, Pla a 3, Art v 3, and Ole e 7, respectively. The presence 
of some degree of cross-reactivity between these pollen LTPs and 
Pru p 3, the peach LTP that is generally considered as the start-
ing point for LTP sensitization, have fueled an ongoing discussion 
about the possible role of these pollens in the sensitization process. 
The present article reviews the currently available literature re-
garding each single putative sensitizing pollens, and adds new 
data, concluding that the evidence for a pollen-derived sensiti-
zation to LTP is presently very thin. 

Critical review of the literature

Mugwort (Artemisia vulgaris)
The first in vitro studies about the cross-reactivity between Art v 3 
and Pru p 3 and about the hypothetical role of the former in the 

LTP sensitization process appeared 20 years ago. Those studies con-
cluded that mugwort LTP shares some epitopes with the homol-
ogous peach allergen but lacks other “main ones”. The inhibition 
assays showed an almost full inhibition of IgE binding when peach 
was used as an inhibitor, whereas mugwort pollen was able to inhibit 
only partially the IgE binding by the fruit LTP (7). Subsequently, 
the same authors (8), as well as others, based on other cross-inhi-
bition experiments (9), confirmed this finding. In the study by Pa-
storello and co-workers (9) the absorption of sera with as few as 4 
µg of Pru p 3 was sufficient to abolish IgE reactivity to Pru p 3 in a 
peach extract, while 40 µg of Art v 3 caused only a partial inhibition. 
Further, importantly no pollen (including grass, ragweed, pellitory 
and olive tree) at the concentrations of 0.4 and 0.04 mg were able 
to inhibit the IgE reactivity to Pru p 3 suggesting that Pru p 3 is the 
LTP showing the highest number of epitopes (table I).
Surprisingly enough, after two years the authors of the first two pa-
pers changed their mind stating, based on new in vitro inhibition 
experiments, that Art v 3 behaves as a primary sensitizer in some 
patients with IgE to both Pru p 3 and Art v 3 (10). Some years lat-
er, an in vivo and in vitro Italian study tackled this view reporting 
that in Pru p 3 hypersensitive subjects skin tests with Artemisia 
pollen extract scored positive only in a minority of cases and that 
in patients co-recognizing peach and mugwort LTPs the former 
showed always much more intense skin reactions and elevated IgE 
levels than the latter (11). Later on, the possibility of primary sen-
sitization to LTP via mugwort pollen returned into the discussion 
as some Chinese studies showed that in that country mugwort pol-
len plays a dominant role as a primary sensitizer to LTP (6, 12). 
Further, one Spanish study (13) showed that Artemisia LTP (Art v 
3) can elicit allergic respiratory symptoms, but also stated that sen-
sitization occurs through cross-reactivity starting from the peach. 
Finally, one study from Italy (14) showed that only one-fourth of 
286 Art v 3 reactors recognized Art v 1, the mugwort major aller-
gen, thus suggesting against a primary pollen sensitization. Again, 
in vitro inhibition experiments showed only a partial inhibition 
(just more than 50%) by Art v 3 over Pru p 3 IgE reactivity (14).
One consideration of pollen distribution is also worth doing. 
It is generally accepted that Artemisia pollen is present all over 
Europe (15, 16), but less distributed if not virtually absent in 
southern areas of the continent (https://www.polleninfo.org/FI/
en/current-data/pollen-load-map-of-europe.html). Thus, firstly, 
it seems rather odd that mugwort pollen (specifically Art v 3) 
may induce a primary sensitization to LTP only in the southern 
part of the continent. Secondly, it seems unlikely that exposure to 
mugwort pollen and prevalence of LTP allergy show an opposite 
gradient of distribution over Europe. Further, the (limited) cases 
of LTP hypersensitivity in northern Europe have been associated 
with conditions other than mugwort pollen sensitization, such as 
Cannabis use (17, 18). In the UK as well as in Central Europe, 
Pru p 3 remains the key allergen in LTP hypersensitive patients 
(19, 20). Therefore, the conclusion drawn in 2012 by Spanish 
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authors that “mugwort sensitization results from cross-reactivity 
with other LTP sensitizations, rather than being a primary sensi-
tization or a co-sensitization” (21) seems the most reasonable one.

Olive tree (Olea europaea) 
The olive tree pollen lipid transfer protein, Ole e 7, displays a se-
quence identity with plant food LTPs that has been found to range 
between 50% (22) and 20% (23). The geographical distribution 
of olive tree pollen in Europe, which is quite overlapping with 
that of LTP-induced food allergy, prompted to consider this plant 
as a possible primary source of LTP sensitization. Although the 
association between severe food allergy and sensitization to Ole 
e 7 has been described (24), two Spanish studies were unable to 
detect any correlation between peach and olive tree pollen in LTP 
hypersensitive subjects (25) and between food allergy and Ole e 7 
(18), respectively. Nonetheless, recently the possibility of olive tree 
pollen being the primary sensitizer to LTP in regions with high 
exposure was put forward once more from Spanish authors based 
on in vitro inhibition assays (26). Although about 80% of Ole e 7 

reactors score positive to at least one plant food LTP (27), the fact 
remains that most Pru p 3 hypersensitive patients do not show any 
IgE reactivity to olive tree pollen on in vivo testing (11).

Planetree (Platanus acerifolia)
Planetree pollen sensitization is frequent in Spanish food-allergic 
individuals (28), and the planetree pollen LTP, Pla a 3 cross-reacts 
to other pollen and food LTPs (21, 29). Although the cross-re-
activity between Pla a 3 and Pru p 3 seems bi-directional (30), 
specific IgE levels to Pru p 3 are generally higher than those to 
Pla a 3 (30). Further, also in this case, only a fraction of Pru p 3 
hypersensitive patients show plane tree pollen hypersensitivity in 
the clinical setting (11). Finally, one Spanish study found a high 
prevalence of profilin sensitization in patients with plane tree pol-
len sensitization and food allergy (31). In the case of the plane 
tree, maps of pollen distribution (https://www.polleninfo.org/
FI/en/current-data/pollen-load-map-of-europe.html) are con-
sistent with the putative distribution of LTP allergy in Europe. 
Even though plane tree pollen is polluting virtually all European 

Table I - Amino acid sequence identity (%), identical positions and similar positions of LTP from different pollen sources vs Pru p 3 (IUIS data).

POLLEN nsLTP IDENTITY IDENTICAL POSITIONS SIMILAR POSITIONS

Platanus orientalis Pla or 3 46.6% 55 20

Platanus acerifolia Pla a 3 45.7% 54 21

Artemisia vulgaris Art v 3 40.5% 47 25

Ambrosia artemisifolia Amb a 6 26.7% 32 25

Parietaria judaica Par j 2 18.8% 25 35

Parietaria judaica Par j 1 14.8% 26 29

Olea europea Ole e 7 4.3% 4 7
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countries, including the London area where the largest case series 
of LTP allergy north of the Alps has been published (20), this is 
again not completely in favour of the “pollen food” hypothesis 
for LTP allergy. LTP allergy prevalence is higher in the Mediter-
ranean countries than in continental Europe where exposure to 
plane tree pollen is as high, if not higher, as in the southern areas.

Cypress (Cupressus arizonica)
Based on its geographic distribution, cypress pollen is another 
putative candidate as a primary sensitizer to lipid transfer protein 
(32). Nowadays we know that cypress pollen is the primary sen-
sitizer to gibberellin-regulated protein, which is associated with 
systemic reactions to different fruits, particularly the peach (33, 
34). To our knowledge, there are no data regarding an association 
with food LTP hypersensitivity and besides, no LTPs have been 
identified in cypress pollen so far (http://www.allergen.org).

Pellitory (Parietaria judaica)
Despite pellitory is one of the major sources of aeroallergens in the 
Mediterranean areas (16) and therefore a putative sensitizer in the 
LTP allergy, this is not the case from both a clinical and molecular 
point of view. In a study on Mor m 3, the mulberry nsLTP (35), 
the Authors investigated the alignment of the amino acid sequenc-
es from Mor m 3 and other nsLTP (including Pru p 3, Art v 3, 
and Par j 2) evaluating the relevant regions showing IgE-binding 
activity in Pru p 3 vs other nsLTPs. Little amino acid identity was 
found in the sequence of the IgE-binding regions between Pru p 
3 and both Art v 3 and Par j 2, suggesting that the two pollens 
cannot be considered responsible for the sensitization to Pru p 3.

Natural history
Another way to establish whether fruits (peach) or pollen is the 
“primary sensitizer” to LTP is to look both at the natural his-
tory and the epidemiological data of allergic diseases in patients 
included in the studies dealing with LTP allergy. Unfortunately, 
these aspects are not addressed in most cases. In an international 
study (36), apple allergy started later than pollen allergy in all 4 
participating countries (Austria, Italy, Netherlands, and Spain), 
but while in the former three apple allergy followed the primary 
sensitization to birch pollen, in Spain apple allergy followed Pru 
p 3 hypersensitivity which in turn occurred at the same time as 
pollen allergy, with grass being by far the main one.  Two further 
studies from Spain (25, 37) did not find any relationship between 
the prevalence of sensitization to Pru p 3 and any pollinosis. 

Methods

Component resolved diagnosis in italian patients 
Five allergy units (Milan, Palermo, Pavia, Pordenone, and 
Rome) scattered throughout the Italian territory provided their 
in vitro data obtained in 9138 allergic patients measuring IgE ei-

ther by ImmunoCAP ISAC 112 or by singleplex ImmunoCAP 
(both Thermo Fisher Scientific, Uppsala, Sweden), between 
September 2015 and December 2020. All tests were performed 
during routine care, and the samples were anonymized, since 
no personal data, except for age and sex, was available. The In-
stitutional Review Board of IDI-IRCCS confirmed that ethical 
approval was not required in this case (n. 493.1).
Serum IgE reactivity was analyzed using the latest commercially 
available ImmunoCAP-ISAC platform as per the manufacturer’s 
instructions. In brief, ImmunoCAP-ISAC 112 slides were washed, 
rinsed and dried at room temperature (RT). Undiluted serum (30 
µl) from each patient was pipetted on to the slide and after 120 min 
incubation at RT in a humid chamber, slides were washed, rinsed 
and dried. IgE binding was detected by the addition of an anti-hu-
man secondary antibody (ThermoFisher Scientific). Slides were 
then washed, rinsed, dried, and stored in the dark until scanning. 
Images were acquired by scanning allergen biochips with a Capi-
talBioLuxScan™ 10K microarray scanner. IgE values are expressed 
as ISU arbitrary units (ISAC Standardized Units) corresponding to 
IgE antibody levels in the ng/ml range (detection limit: 0.01 ISU-E, 
values above 0.3 ISU-E were considered as positive) (38). For the 
follow-up studies, since in some cases the comparisons were made 
with versions of the ISAC test containing a lower number of LTPs, 
the serial evaluations were performed only for Art v 3 and Pru p 3. 
Sera from Palermo were tested with the singleplex ImmunoCAP 
250 following the manufacturer’s instructions and the selected cut-
off value was 0.1 kU/L. 

Statistics 
All data were analyzed with the IBM SPSS statistical package 
version 21 (Armonk, NY). The TD-Synergy Laboratory Infor-
mation System was used to search and collect demographic in-
formation, i.e., age and gender, and clinical and laboratory data 
for patients who attended the outpatient Allergy clinic and un-
derwent specific IgE testing. Categorical variables were analyzed 
using Pearson’s χ2 or Fisher’s exact test. Differences between 
prevalences were evaluated using the nonparametric Mann–
Whitney U-test. The degree of relationship between quantita-
tive variables was analyzed using Spearman’s correlation (r) co-
efficient, given the non-parametric distribution of the observed 
values. Separate modelling was performed for each condition 
including all molecules, in addition to sex and age. P-values < 
0.05 were considered significant. 

Results

ISAC Immunoassay data

Prevalences and IgE levels
IgE levels to Pru p 3, Art v 3, Ole e 7, and Pla a 3 were measured 
in 2048 LTP-hypersensitive patients (age 30 ± 16, 1136 F). Among 
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Figure 1 - (A) Prevalence of IgE recognition of several LTPs in pediatric 
patients at different ages. (B) Major pollen allergens Ole e 1, Pla a 1, Pla 
a 2, and Art v 1 trend of IgE prevalence in the same population.  
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Pru p 3 reactors, the number of patients positive for Art v 3 and 
Pla a 3 largely exceeded that of patients sensitized to the respective 
major pollen allergens, Art v 1 and Pla a 1/Pla a 2, which are gener-
ally considered as markers of genuine pollen sensitization (table II), 
suggesting that both Art v 3 and Pla a 3 sensitizations were the result 
of a cross-reactivity in which Pru p 3 acts as the primary sensitizer. 

Further, the age distribution of pollen nsLTP molecules through-
out the entire population showed that the prevalence of Pru p 3 
recognition remained stable around 80-90%, whereas Art v 3 and 
Ole e 7 recognition were missing in patients younger than two 
years of age, and progressively increased in older children to reach 
the adult level after 6 years. On the other hand, Pla a 3 was regular-
ly recognized in about one half of the population in all age subsets 
observed. Overall, Pru p 3 IgE recognition exceeded, if not dou-
bled, the IgE recognition of the pollen LTP molecules in all the 
age subsets considered, making it very difficult to hypothesize that 
the latter could act as sensitizing molecules in the Mediterranean 
population studied (figure 1).
The mean levels of IgE to a series of different LTPs including 
also Ara h 9, Cor a 8, Jug r 3, and Tri a 14 were calculated 
and plotted against the presence or absence of Pru p 3 IgE 
reactivity. The mean specific IgE levels increased significantly 
in the presence of Pru p 3 reactivity in all cases except for Tri 
a 14 and Ole e 7, which did not change (table III). The linear 
correlation between Pru p 3 IgE levels and IgE levels of all oth-
er LTPs studies was significant at 0.001 (2-tailed) in all cases 
(Spearman’s rank correlation coefficient between Pru p 3 and 
Ara h 9: 0.781; Art v 3: 0.720; Cor a 8: 0.735; Jug r 3: 0.830; 
Ole e 7: 0.399; Pla a 3: 0.798).

Table II - The proportion of patients positive for Art v 1, Art v 3, Ole 
e 1, Ole e 7, and Pla a 1-3 among patients not showing or showing 
IgE reactivity to Pru p 3.

Pru p 3neg

(466)
Pru p 3pos

(1582)

% within the respective subset

Art v 1 21.9% 11.1% *

Art v 3 21.2% 57.0%*

Ole e 1 44.6% 34.6%*

Ole e 7 31.1% 24.5%*

Pla a 1 4.3% 5.4%

Pla a 2 28.3% 31.0%

Pla a 3 26.2% 69.7%*
*< 0.01. The comparisons were carried out by the z test. Tests are adjusted for 
all pairwise comparisons within a row of each innermost subtable using Bon-
ferroni’s correction.

Inhibition studies 
IgE reactivity to Art v 3, Pla a 3, and Pru p 3 of sera from 3 pa-
tients sensitized to all three allergens were measured before and 
after absorption of sera with commercial extracts of Artemisia 
vulgaris and Platanus acerifolia (Stallergenes, Anthony, France). 
Inhibition < 75% of IgE reactivity was arbitrarily considered as 
not relevant. Results are shown in figure 2. In no case, the two 
commercial extracts were able to induce significant inhibition 
of Pru p 3 IgE reactivity, whereas this was often the case for IgE 
reactivity to Pla a 3 and Art v 3.

Follow-up data
IgE to Pru p 3 and Art v 3 were measured serially in 102 pe-
diatric (age range 6 mo-6 years) patients. Measurements were 
carried out at intervals of at least one year; 85, 11 and 6 patients 
had 2, 3 and 4 measurements, respectively. Based on baseline 
findings these patients were divided into 3 subgroups:
•	 Patients who showed IgE to both LTPs at baseline (n = 19).
•	 Patients who showed IgE to one of the two allergens (n = 60).
•	 Patients who did not show IgE to any of the two allergens 

(n = 23).
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Subgroup a: in patients reactive to both LTPs, baseline Pru p 
3 IgE levels exceeded Art v 3 IgE levels in 16/19 cases (84%) 
(median levels 3.09 vs 1.4 ISU-E, respectively). At the follow-up 
observations, Pru p 3 IgE levels exceeded Art v 3 IgE levels in 
15/19 cases (78%), including 2/3 of those showing higher Art 
v 3 levels at baseline.

Subgroup b: all patients positive for only one of the two LTPs 
at baseline scored positive for Pru p 3 (100%). At the follow-up 
analyses, 27 (45%) were still monosensitized to Pru p 3 while 33 
(55%) had become positive to Art v 3 also, although IgE levels 
to Pru p 3 exceeded Art v 3 IgE levels in 30/33 (90.9%) cases.
Subgroup c: of 23 patients who did not show any LTP reactivity 
at baseline and had become LTP reactors at the first follow-up 
control, 13 (56.5%) were exclusive Pru p 3 reactors, 9 (39.1%) 
reacted to both Pru p 3 and Art v 3 (with Pru p 3 IgE exceeding 
Art v 3 IgE in 8 cases, while in 1 case the levels were identical), 
whereas the remaining patient showed elevated levels of Art v 3 
IgE but no reactivity to Pru p 3.

ImmunoCAP data
Data from 285 consecutive LTP-sensitized patients (mean age 
38.2 years; range 2-79; 184 F) collected in Palermo were evalu-
ated using the singleplex ImmunoCAP.  Of these, 275 (96.5%) 
were Pru p 3 reactors, and 200 (70%) showed IgE to Art v 3. 
IgE reactivity to other food LTP including Ara h 9 (80.7%), Jug 
r 3 (82.5%), Tri a 14 (57.2%) and Cor a 8 (68.8%) are sum-
marized in table IV. Data from further 3.026 patients (mean 
age 34.1 years; range 3-74;1104 males, 1922 females), tested 
for Pru p3, Parietaria judaica and Olea europea extracts were 
also analyzed. No significant relationship between the allergens 
tested was found (Concordance correlation coefficient Pru p 3 
- Olea europea = 0.348; Pru p 3 - Parietaria judaica = 0.322).

Discussion

The concept of pollen-food allergy syndrome implies the pri-
mary sensitization to a seasonal aeroallergen which is followed 
by a food allergy caused by the homology between one or more 
pollen allergens with one or more food proteins. Apple or ha-
zelnut allergy in birch pollen allergic patients represent a perfect 
example in this sense, and nobody could reasonably claim that 
apple is the primary sensitizer despite apple IgE can be detected 
in the majority of birch pollen-allergic patients (1, 39). 
In the case of allergy to LTP, things appear completely different. 
Available data, including the new in vitro data that we reported 
here, seem to rule out the sensitization to a pollen source as 
the starting point of LTP syndrome unless one postulates that 
peach LTP allergy is the result of the sensitization to any pollen 
LTP among planetree, mugwort, olive tree, or pellitory all lead-
ing to the same eventual food allergy. Furthermore, the lack of 
cross-reactivity between Ole e 7 and/or Par j 1-2 sensitization 
and Pru p 3 has already been described in the literature (23), 
mainly due to the widely known structural difference between 
such LTPs. Inhibition as well as prevalence data seem to rule 
out this possibility. Inhibition studies have been performed with 
only 3 sera, but the inability of planetree or mugwort extracts 
to completely inhibit the Pru p 3 signal in all cases can be con-

Figure 2 - Inhibition of IgE reactivity to Pru p 3, Art v 3 and Pla a 3 
by commercial mugwort and plane tree extracts. 
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Table III - Comparison between the mean IgE levels to several LTPs 
in the presence or the absence of Pru p 3 sensitization.

  Pru p 3neg

-
Pru p 3pos 

(3.79 ± 7.59 ISU)

lgE Mean ± Standard Deviation

Ara h 9 0.14 ± 0.61 1.55 ± 3.21*

Art v 3 0.33 ± 2.08 1.4 ± 3.38*

Cor a 8 0.06 ± 0.32 1.11 ± 2.98*

Jug r 3 0.27 ± 1.11 2.28 ± 4.1*

Ole e 7 1.87 ± 9.08 0.99 ± 5.98

Pla a 3 0.42 ± 1.74 1.72 ± 3.59*

Tria14 0.15 ± 1.47 0.45 ± 2.47

*< 0.01. The comparisons were carried out by the z test. Tests are adjusted for 
all pairwise comparisons within a row of each innermost subtable using Bon-
ferroni’s correction.
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sidered as indirect evidence that neither planetree nor mugwort 
act as the primary sensitizers in patients with LTP allergy. In all 
cases studied, pollen LTP allergens seem to show less allergenic 
epitopes than peach LTP, and IgE levels are in favour of peach 
LTP in most cases.
The peculiar geographic distribution of LTP allergy points to a 
local (Mediterranean) trigger. Of course, we cannot exclude tout 
court the primary airborne sensitization to a hitherto unknown 
pollen source although this hypothesis seems unlikely if one 
considers that a large proportion of LTP allergic patients score 
completely negative on allergic testing for all seasonal airborne 
allergens and do not report any respiratory allergy. However, 
several data have accumulated over the years suggesting a pos-
sible direct sensitization to peach LTP via the airways (40-43) 
or the skin (44-46). Again, this does not explain the geographic 
prevalence of this allergy, although one has to consider that for 
instance peach fuzz is removed from the fruits to be exported in 
countries where peaches are not grown (40). The main produc-
ers of peaches in the world are China, Italy, Greece, Spain, and 
the USA (47). Interestingly, except for the USA, these countries 
represent the areas showing the highest prevalence of LTP allergy.

Conclusions

In conclusion, we believe that the data available to date, includ-
ing those of the present study, point against a primary pollen 
sensitization in LTP allergic patients.
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