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Capsule summary: 16 

Specific IgE reactivity to ns-LTPs is prevalent in patients with pollen and/or plant food allergic 17 

symptoms from a north-western European region, although in the majority of cases these 18 

sIgE antibodies appear not clinically relevant.  19 
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To the editor,  35 

Non-specific lipid transfer proteins (ns-LTPs) have increasingly been recognized to constitute 36 

a significant cause of plant food allergy, especially in the Mediterranean basin (1, 2). 37 

Sensitization to ns-LTPs is generally believed to be a risk factor for generalized allergic 38 

reactions, although also symptoms restricted to the oropharynx (Oral Allergy Syndrome; 39 

OAS), skin, respiratory or gastrointestinal tract are described (1, 2). Moreover, IgE reactivity 40 

to ns-LTPs might remain asymptomatic or require cofactors to become clinically overt (1, 3). 41 

Due to the extensive cross-reactive nature of this pan-allergen, ns-LTP sensitized patients 42 

frequently display multiple plant food allergies designated as the “ns-LTP syndrome” (1). 43 

Hitherto, the ns-LTP of peach (Pru p 3, Prunus persica) is oftentimes described as the primary 44 

sensitizer (4). However, like for other pollen and plant food-related allergies the primary 45 

sensitizer for a “ns-LTP syndrome” and the clinical relevance of such a sensitization might 46 

differ according to age and geographic region (5-7). Epidemiological surveys on sensitization 47 

to ns-LTPs have mainly been performed in southern European and are generally gathered in 48 

adolescents and adults (2, 3, 5, 8). Therefore, this study aims at evaluating the prevalence of 49 

sIgE reactivity to six ns-LTPs in children and adults suffering from pollen and/or plant food 50 

allergies in a north-western European country. Furthermore, we sought to investigate the 51 

clinical significance of sIgE reactivity to these ns-LTPs. For this purpose we focused on Pru p 3 52 

and evaluated whether the basophil activation test (BAT) could discriminate between the 53 

different clinical phenotypes of sIgE reactivity to rPru p 3. 54 

Details of the experimental methods used are provided in the Methods section in this 55 

article’s Online Repository. Briefly, consecutive patients with a compelling history of inhalant 56 

and/or plant food allergies were included by qualified physicians via the outpatients’ clinics 57 

of Allergology and Pediatrics of the Antwerp University Hospital between September 2013 58 
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and May 2015. Measurement of total IgE and sIgE to 6 ns-LTP components (rAra h 9, nArt v 59 

3, rCor a 8, rMal d 3, rPar j 2 and rPru p 3) and the major birch pollen component (Bet v 1) 60 

was performed in all patients. BATs with rPru p 3 were performed to evaluate the clinical 61 

significance of sIgE reactivity to rPru p 3.  62 

A total of 718 pollen and/or plant food allergic patients were included. As shown in figure E1 63 

in this article’s Online Repository, statistical analysis revealed no significant differences in 64 

sIgE reactivity to ns-LTP(s) between the 3 different clinical phenotypes (pollen allergic, plant 65 

food allergic, pollen and plant food allergic), nor between sexes or different age groups. For 66 

further evaluation of the ns-LTP reactivity profiles, patients with sIgE reactivity to ns-LTPs 67 

(ns-LTP+) out of the three different clinical groups were pooled together, resulting in a total 68 

of 177 ns-LTP+ patients (25%, 95%CI 22 - 28) out of 718 pollen and/or food allergic patients. 69 

Total IgE was higher in the ns-LTP+ patients (median 777 kU/L (276 - 1848)) as compared to 70 

patients without IgE reactivity to ns-LTPs (median 156 kU/L (62 - 341)) (Mann-Whitney U 71 

test, P <0.05). However, as indicated by figure E2 in the Online Repository, various sera with 72 

high total IgE were negative for ns-LTP, ruling out a major effect of false-positives due to 73 

non-specific binding. Figure 1 and figure E3 display the individual sIgE results of the 74 

evaluated ns-LTPs for patients out of the different clinical groups. sIgE reactivity to rPru p 3 75 

was most frequently observed (152/177 (86%, 95%CI 80 - 90)), followed by rMal d 3 76 

(129/177 (73%, 95%CI 66 - 79)). sIgE reactivity to Bet v 1 was demonstrated in 140/177 (79 77 

%, 95%CI 72 - 84)) ns-LTP+ patients.  Furthermore, as demonstrated in figure 1 there is a 78 

clustering between all studied ns-LTP sIgE results, indicating high cross-reactivity between all 79 

ns-LTPs. In figure E4 in this article online repository (A-E) correlations are shown between 80 

sIgE rPru p 3 and the other ns-LTP sIgEs. Among the 177 ns-LTP+ patients, the majority did 81 

not display an overt food allergy upon eating the respective plant foods, as shown in figure 82 
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2A.  Actually, in the patients with sIgE reactivity to rPru p 3, rMal d 3, rAra h 9 and rCor a 8 83 

tolerance upon respectively peach, apple, peanut and hazelnut is seen in 35 - 59 % of 84 

patients. A possible explanation for this absence of overt allergy could be the elevated 85 

prevalence of Bet v 1 sensitization (2).  86 

In order to investigate whether the BAT could help to disentangle the clinical relevance of a 87 

positive rPru p 3 sIgE result we decided to perform a BAT with rPru p 3. As displayed in figure 88 

2B-C all peach allergic patients exhibiting generalized reactions and 2/7 Pru p 3+ patients 89 

with OAS showed basophil activation and, most importantly, rPru p 3 failed to activate 90 

basophils of Pru p 3+ patients tolerating peach. Note that all 7 patients demonstrating an 91 

OAS to peach were sensitized to Bet v 1, which could explain their clinical manifestations.  92 

To our knowledge this is the first study evaluating the prevalence of sensitization to different 93 

ns-LTPs in a north-western European country. In summary, it emerges that sIgE reactivity to 94 

ns-LTP(s), using a panel of 4 food ns-LTPs and 2 weed pollen ns-LTPs is demonstrable in 95 

about one-quarter of our patients presenting with symptoms of a pollen and/or plant food 96 

allergy, irrespective gender or age. The exact reason(s) for this relatively high prevalence of 97 

ns-LTP sIgE reactivity remain(s) elusive. Although it could reflect a genuine high sensitization 98 

rate to ns-LTP in our patients, it cannot entirely be excluded our findings (to some extent) to 99 

relate to the applied methodology.  First, our study involved quantification of sIgE to a set of 100 

6 different ns-LTPs. Second, we applied a single-plexed solid phase assay with a threshold 101 

value of 0.10 kUa/L, that might be more sensitive than a multiplexed micro-array method 102 

(9). Another particularity of our study relates to the observation that the majority of patients 103 

with sIgE reactivity to ns-LTPs does not clinically react to the respective plant food(s), 104 

Moreover, it appears that basophil activation experiments might be helpful in discriminating 105 
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between patients with a clinically significant sensitization to ns-LTPs and patients who are 106 

merely sensitized.  107 
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 166 

Figure legends 167 

Figure 1  168 

 169 

Dendrogram and heat map  of tIgE and sIgE results to rPru p 3, rMal d 3, rAra h 9, rCor a 8, 170 

nArt v 3 and rPar j 2. In the first column clinical symptoms of the patients (pollen allergic, 171 

plant food allergic, pollen and plant food allergic) are displayed.  172 

 173 

Figure 2 174 

A. Food specific clinical manifestations for peach in Pru p 3+ patients,  apple in Mal d 3+ 175 

patients, peanut in Ara h 9+ patients and hazelnut in Cor a 8+ patients.  TOL; 176 

Tolerating the indicated food, OAS; Oral Allergy Syndrome, GR; Generalized Reaction 177 

and Unknown. Frequencies were displayed with 95% confidence interval.  178 

B. Specific IgE to rPru p 3 in 38 individuals in which a basophil activation test with rPru p 179 

3 was performed; Healthy Control individuals (HC, n=8), pollinosis patients (pollinosis, 180 

n=11), peach allergic patients experiencing Generalized Reactions (GR, n=4) or Oral 181 

Allergy Syndrome (OAS, n=7) and patients tolerating peach (TOL, n=8) but showing 182 

sIgE reactivity to Pru p 3.  183 

C. Results of basophil activation test with 1 µg/mL rPru p 3 expressed as net percentage 184 

of CD63 upregulation in the same groups as described above. 185 
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