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Nonspecific lipid transfer proteins (LTPs) are present in
several plant foods. LTPs are highly stable during thermal
processing and digestion [1,2]. Reactivity of IgE to LTPs is
often associated with severe systemic symptoms [3].
LTPs are the most important family of plant food allergens
in Spain [4]. Pru p 3 is the predominant LTP in terms of
recognition of IgE by a patient [5]. Owing to structural
homology, LTPs from various allergen sources are generally
cross-reactive to various types of IgE. However, sensitization
profiles vary widely between allergic patients [6].
The aims of this study were to describe the clinical and
sensitization profile of patients with LTP syndrome and to
determine a clinical pattern of severity.
The study sample comprised consecutive patients referred
to the Allergy Unit of Hospital Universitari Germans Trias i
Pujol, Badalona, Spain during 2016 (a total of 560 patients with
food allergy were screened). Selection was based on a clear
history of plant food allergy and IgE-mediated sensitization to
Pru p 3 in a skin prick test. A control group was selected based
on IgE-mediated sensitization to Pru p 3 without associated
food allergy. Patients—or their representatives in the case of
children—provided their informed consent, and the study was
approved by the local ethics committee (PI-17-074).
The clinical evaluation comprised an exhaustive medical
history, skin prick tests with a common panel of aeroallergens,
plant food allergens, and purified and enriched peach LTP
components (Bial-Aristegui). Specific IgE to Pru p 3 and total
IgE were determined using ImmunoCAP (Thermo Fisher),
and IgE to the allergen components were determined using
the microarray-based IgE detection chip ImmunoCAP ISAC
(Thermo Fisher). ImmunoCAP and ISAC results higher than
0.35 kU/L and 0.3 ISU/E, respectively, were considered positive.
The c2 or Fisher exact test was used to compare categorical
variables; an analysis of variance or the Kruskal-Wallis
test was used to compare quantitative variables. Statistical
significance was set at P<.05.
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A total of 84 patients with a mean age of 27.88 years (IQR,
3-62) were included in the study. Of these, 54 were women
(64.3%) and 40 (47.6%) had respiratory allergy.
The patients were divided into 3 groups according to the
manifestations observed after plant food ingestion based on
their clinical history (tolerance test not performed), as follows:
anaphylactic reactions (37 [44%]), restricted reactions in skin
and/or oropharyngeal tract (36 [42.9%]), and asymptomatic
sensitization to LTPs (11 [13.1%]).
The 3 groups had a similar gender distribution, although
the asymptomatic patients were younger than the patients
with food allergy (P<.05). The time since diagnosis and the
mean age at onset of symptoms were similar in both clinical
groups. A lower mean value of Pru p 3 was observed among
asymptomatic patients (P<.05).
The food responsible for the first reaction was Rosaceae
in 41 patients (48.8%), tree nuts in 24 (28.6%), and other
vegetables in 6 (7.1%), with no statistically significant
differences between groups, although other vegetables were
more frequent in the group of systemic reactions (2.8% vs
13.5%). The presence of cofactors associated with the allergic
reaction (alcohol, nonsteroidal anti-inflammatory drugs, and
exercise) was observed in 30/73 patients, and these were more
frequent in the group of patients with anaphylaxis (P<.05).
Sensitization to plane tree and mugwort was much more
frequent among patients with food allergy, regardless of severity.
There were no differences in sensitization to plant food.
The frequency of recognition of the food LTP was
as follows: Pru p 3, 94%; Jug r 3, 82.14%; Ara h 9,
76.19%; Cor a 8, 55.95%; and Tri a 14, 16.6%. There
were no differences between the groups. The LTP profile is
summarized in the Table. Mean LTP recognition was 3.90
in the asymptomatic group, 5.42 in the group with urticaria/
angioedema/oral allergy syndrome, and 5.18 in the anaphylaxis
group. More LTPs were recognized in the food-allergic patients
than in the asymptomatic ones (P<.05). Pla a 3 and Art v 3
were the LTPs in the ISAC platform, which most commonly
recognized patients with clinical food allergy. No differences
were observed between restricted and generalized reactions.
Our study comprised only patients with a positive skin
prick test result to a purified LTP extract from peach (adult
and pediatric patients). The study could also be limited by the
lack of a control group of patients with plant food allergy not
sensitized to LTP and the fact that the group of asymptomatic
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patients was smaller than the 2 clinical groups (no more
sensitized asymptomatic patients were found, even though
Pru p 3 was regularly tested). Including a comparison with
patients not sensitized to LTP and a larger group of sensitized
patients would make interpretation of the data much more
straightforward.
We observed differential characteristics between sensitized
asymptomatic patients and patients with plant food allergy. The
asymptomatic patients were slightly younger and presented a
lower mean value of Pru p 3 than symptomatic patients. Plane
tree and mugwort are much more frequent among patients with
food allergy, regardless of the severity. IgE testing with Pla a 3
and Art v 3 may serve as a marker to identify allergic patients
at risk of LTP-mediated food reactions, as found in recent
surveys on LTPs in patients from the Mediterranean area [7,8].
The most frequently involved food in both clinical groups
was peach, consistent with findings from a multicenter
study [9]. Furthermore, vegetables were more frequently
involved in the group of patients with anaphylaxis. Palacin
et al [10] observed that patients did not develop allergy
easily against green beans or lettuce during the first stage of
polysensitization. Therefore, in patients in whom the food
allergy first manifested with a reaction to a vegetable, the
patients were likely previously polysensitized without clinical
symptoms.
The presence of cofactors enhancing food allergy was
greater in the group of patients with anaphylaxis and was the
only statistically different variable between the clinical groups.
We observed high recognition of Pru p 3 (94%), which was
the best marker of sensitization to LTPs in the population
we studied. The number of LTPs recognized in food-allergic
patients was greater than in asymptomatic patients, although
the molecular spread did not affect the severity of food allergy
symptoms.
Our observations suggest the existence of a natural
history of sensitization to LTPs that tends not only towards
polysensitization, but also towards a higher degree of
sensitization. However, the severity of food allergy would
depend on specific individual factors.
To conclude, as the only variable associated with severity
is the presence of cofactors, we recommend the prescription
of adrenaline autoinjectors to patients sensitized to LTPs with
cofactor-enhanced food allergy, regardless of the severity of
the allergic symptoms.

Table. Lipid Transfer Protein Profile

Cor a 8
Jug r 3
Ara h 9
Tri a 14
Pru p 3
Pla a 3
Art v 3
Par j 2
Ole e 7

Asymptomatic

Restricted Reactions

Generalized Reactions

P Value

Total

4 (36.36%)
8 (72.72%)
8 (72.72%)
1 (9.1%)
10 (90.9%)
6 (54.54%)
4 (36.36%)
1 (9.1%)
1 (9.1%)

22 (61.1)
30 (83.3%)
29 (80.55%)
7 (19.44%)
35 (97.22%)
29 (80.6%)
27 (75%)
6 (16.7%)
10 (27.77%)

22 (59.45%)
31 (83.78%)
27 (72.97%)
6 (16.21%)
34 (91.89%)
34 (91.89%)
23 (62.2%)
7 (18.9%)
8 (21.62%)

>.05
>.05
>.05
>.05
>.05
<.05
<.05
>.05
>.05

48 (57.1%)
69 (82.14%)
64 (76.10%)
14 (16.66%)
79 (94%)
69 (82.14%)
54 (64.28%)
14 (16.66%)
19 (22.61%)
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Gadolinium-based contrast media have been used for
25 years for contrast-enhanced magnetic resonance imaging
(MRI) because of their safety and low rates of adverse effects
(0.3%) [1]. The incidence of immediate hypersensitivity
reactions to magnetic resonance contrast media is 0.079% in
adults and 0.04% in children [2]. Reactions have been reported
more frequently for abdominal explorations (0.01%) than
for explorations of the brain (0.005%) and spine (0.003%).
The most common reaction is urticaria (50%-90% of cases),
while anaphylaxis has an incidence of 0.004% to 0.01%.
These contrast media can be classified based on their net
charge as ionic or nonionic and on their structure as linear or
macrocyclic [1,2].
A 45-year-old man diagnosed with astrocytoma was
sent to our Allergy Unit because he developed facial edema,
generalized erythema, dyspnea, rhinitis, and edema in his hands
and feet 5 minutes after starting an infusion with gadobutrol.
The infusion was stopped immediately, and he was treated with
parenteral methylprednisolone and dexchlorpheniramine. He
had received this contrast media previously without adverse
reactions. An allergy study was programmed once informed
consent was obtained. Since the patient did not wish to
undergo tests involving gadobutrol, we carried out prick and
intradermal tests with other gadolinium-based contrast media
(Table). The patient had to receive a gadolinium contrast
media for disease control; therefore, we proposed a challenge
test with gadoteridol, because the results of the prick and
intradermal tests were negative and positive with other agents.
Twenty-five minutes after administration, the patient began to
experience facial erythema, palmar pruritus, tinnitus, urticaria
on his arms and knees, and mild dyspnea. He was treated
immediately with parenteral epinephrine, methylprednisolone,
and dexchlorpheniramine.
Hypersensitivity reactions with gadolinium-based contrast
agents are very rare, with very few cases reported in the
literature. In 2007, Kalogeromitros et al [3] reported a case
of anaphylaxis after infusion of gadobenate with a positive
intradermal test result. Hasdenteufel et al [4] reported 2 cases
of anaphylactic shock with positive results in skin tests with
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