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Long-term clinical and immunological evolution of patients with LTP syndrome: real-life study
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To the Editor,

Lipid Transfer Proteins (LTPs) are major plant food allergens, particularly prevalent in Rosaceae fruits but also

present in other plant foods, such as nuts, and even in pollens (1) (2).

Sensitization to LTPs can lead to clinical reactions ranging from mild oral allergy syndrome (OAS) to systemic
responses including anaphylaxis. Cross-reactivity among LTPs can result in progressively broader food

allergies, a condition referred to as LTP Syndrome (1) (3) (4).

Betancor D et al reported that 1/3 of 113 patients with 10 years of LTP food allergy developed allergy to new
foods (5) and, 1/10 of patients sensitized to LTPs developed allergies to plant foods (5). Similarly, Asero et al,
reported that throughout one year after diagnosis of LTP Syndrome, 67 (27%) patients developed allergies to
other plant foods (6). In clinical practice, optimal management of LTP Syndrome involves patient education on
the avoidance of causative foods but also prompt recognition and appropriate treatment of unpredictable acute
reactions. Allergen-specific immunotherapy is currently the only treatment with a potential to modify the natural
course of allergic diseases in the long-term (7) (8). Since 2011, Sublingual Immunotherapy (SLIT) with Pru p
3 has been used in patients with LTP Syndrome and peach allergy, for the acquisition of tolerance to this allergen

in several countries, including Portugal (7) (8) (9).

On a short-term evaluation, sublingual Immunotherapy (SLIT) with Pru p 3 has been shown to be effective and

safe in LTP syndrome (4)(9), with desensitization rates of 72—100% upon one year treatment (10). However,
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there is still very limited data on its long-term impact on tolerance acquisition and prevention of new
sensitizations. We aimed to report long-term clinical and immunologic evolution of a cohort of patients with
LTP syndrome and explore the potential lasting effects of Pru p 3 sublingual immunotherapy (SLIT Pru p 3).
This retrospective real-life study included 22 patients followed for LTP syndrome at a tertiary hospital
Immunoalergology Department (average follow-up 10+1 years). A subgroup underwent treatment with SLIT
Pru p 3 for a minimum of 1 year. Demographic, clinical, and immunological data were collected from medical
records. Clinical evolution was analyzed comparing clinical manifestations at diagnosis (T0) and within 2 years
prior to the last follow-up (T1), minimum 8§ years after diagnosis. Tolerance to previously offending foods, and
reactions to new foods reported were also recorded at T1. Food sensitization was assessed, at TO and T1, by
skin prick tests (SPT) performed during clinical evaluation, using extracts from fruits, nuts, seeds, and purified
molecular allergen Pru p 3. Specific IgE/total serum IgE ratios for peach and Pru p 3, and molecular profiles
using a IgE multiplex assay (ISAC-Thermo Fisher Scientific) were also determined at TO and T1. Statistical
analysis was conducted using SPSS v21.0. Most patients had allergic rhinitis (26%), and 23% had asthma.

At diagnosis (TO0), anaphylaxis was the most common reaction (54%), followed by urticaria (32%), angioedema
(9%), and OAS (4%). Main triggers were Rosaceae fruits (96%), especially peach (82%). Tree nuts and peanuts
were other offending foods frequently reported, (50% and 32% respectively).

Notably, at the last follow-up evaluation (T1), urticaria and OAS became the most frequent clinical
manifestations (both 36%). No patients reported anaphylaxis within 2 years prior to follow-up (T1), likely from
continued /educated food avoidance. Most patients continued to avoid at least one high-risk food. Of note, at
T1 13/22 patients (59%) tolerated previously offending foods, while 6/22 (27%) reported reactions to new foods:
tomato (n=2), sesame/sunflower seeds (n=2), almond (n=2), plum (n=1), grapes (n=1), peanuts (n=1), and kiwi

(n=1).

The mean peach-specific IgE/total serum IgE ratio significantly decreased from TO and T1 (0.13£0.16 to
0.08+0.1, p=0.01), although Pru p 3-specific IgE/total serum IgE did not decrease significantly. In our cohort,
the molecular profile, assessed by IgE multiplex assay, revealed that, throughout follow-up, the frequency of
patients sensitized to more than 5 LTPs changed from 31% at TO to 37% at T1, without reaching statistical
significance (p>0.05). These results indicate that, in our sample, the molecular profiles observed were overall
similar across the study, contrast with previous reports that suggested a progression to a broader sensitization
profile throughout follow-up of LTP syndrome (5) (6) (11). We observed a non-significant increase in
sensitizations to Par j 2 and Jugr 3 (3 vs 5 and 13 vs 16, respectively). While the increase in sensitization to Jug
r 3 may indicate a potential trend toward greater risk of severity over time, and co-sensitization to Par j 2 might
exert a protective effect (12) (13), these observations remain speculative and cannot be conclusively interpreted

and generalized from our study, partly due to its small sample size.

Thirteen patients underwent SLIT with Pru p 3 for mean 2.5+1.4 years. All patients included had stopped SLIT
minimum 7 years before T1 to allow evaluation of its long-term impact. Notably, no significant differences in

demography or clinical manifestations were found at TO between SLIT and non-SLIT groups (Table I).



Importantly, although numerical differences were noted between SLIT and non-SLIT groups regarding severity
of clinical manifestations at TO (anaphylaxis 8 vs 4, urticaria 4 vs 3, angioedema 1 vs 1, and OAS 0 vs 1) and at
T1 (urticaria 5 vs 3, angioedema O vs 2, and OAS 4 vs 4), these disparities did not attain statistical significance,

possibly reflecting the small sample size.

Upon follow-up, at T1, both tolerance acquisition to previously offending foods and reactions to new foods
were both more common in SLIT patients compared to non-SLIT (69% vs 44% and 31 vs 22% respectively),
however without statistical significancy. Regarding evolution of sensitization profile, no differences in the
frequencies of positive SPT were found, between SLIT and non-SLIT group, at both TO and T1 (Figure la), or
in IgE multiplex assay profiles (Figure 1b). The percentage of patients sensitized to more than five LTP
components remained stable in the SLIT group (40%) but increased in the non-SLIT group (22% to 33%,),
although not significantly. Importantly, the SLIT group showed a significant reduction in peach-specific
IgE/total serum IgE ratio from TO to T1 [0.04(0.2) vs 0.03(0.14), p=0.02], with no significant changes observed
in Pru p 3-specific IgE/total serum IgE ratios in either group (Figure 1c).

The duration of SLIT Pru p 3 treatment varied among the 13 patients and was often less than 3 years, which
limits the conclusions that can be drawn regarding SLIT effectiveness. Interestingly, at T1 evaluation, frequency
of SLIT patients reporting tolerance to previously offending foods where higher when compared with non-SLIT
patients (69% vs 44%), although this difference was not significant. In parallel, reactions to new foods were

reported at T1, by both SLIT (31%) and non-SLIT patients (22 %).

We acknowledge retrospective design, limited sample size, clinical heterogeneity, and ongoing food avoidance
as factors that may constrain the interpretation and generalizability of our study. Larger population and long-
term prospective studies are needed to assess LTP syndrome clinical and immunological evolution, and the

putative role of SLIT Prup 3.

The significant decrease observed in peach-specific IgE/total serum IgE in SLIT patients, may indicate an

immunological shift, reinforcing the interest on SLIT Pru p 3 as a therapeutic intervention (8) (14).

Our report on long-term follow-up of a food allergy cohort also shows that accurate diagnosis and patient
education reduce incidence of severe reactions over time. Follow-up protocols and individualized allergy

assessments are key to avoiding unnecessary dietary restrictions and improve patient’s confidence.
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Table I: Characterization of study population

Total Patients(n=22) |[SLIT (n=13) Non-SLIT (n=9) p value
Female, % 81.8 76.9 88.9 >0.05
Age (medianzIQR, years) 3949 4019.1 37.4+8.8 >0.05
Age at the onset of symptoms (medianIQR, years) 20+10 17.319.7 22.8+10.9 >0.05
Follow-up time (meantDP, years) 10+1 10.6+0.4 9.44+1.5 >0.05
Atopy, % 86.4 84.6 88.9 >0.05
Offending foods at baseline
Rosacea fruits, % 95.5* 100 88.9 -
Nuts, % 50 53.8 444 >0.05
Peanuts, % 31.8 38.5 22.2 >0.05
Duration of SLIT Prup3 (meantDP, years) - 2.5+1.4 - -
Time elapsed since end of SLIT (meanDP, years) - 9.1#16 | - -

* peach 81.8%




Figure 1: Immunological evolution upon follow-up (from diagnosis-T0 to T1) for SLIT and non-SLIT group.
Frequency of positive skin prick tests (a); Number of positive LTP components in IgE multiplex assay (b);

slgE-peach/total IgE and sIgE-Pru p 3 /total IgE (c)
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