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Gastrointestinal symptoms (GIS) have been reported to be a 
manifestation of IgE-mediated food allergy (FA) [1], although 
epidemiologic data are limited [2]. Patients with FA caused by 
lipid transfer proteins (LTP-FA) may react to many different 
plant foods, present a broad spectrum of clinical symptoms 
(ranging from oral allergy syndrome to anaphylaxis), and 
develop GIS [3-4]. However, data regarding the epidemiology 
and triggers of LTP-related GIS are limited [3-4]. Thus, we 
aimed to analyze the prevalence of GIS in patients with LTP-FA 
and examine their clinical features. This study was approved 
by the Hospital Clinic Ethics Committee (HCB/2022/1049) 
and was conducted according to the Declaration of Helsinki, 
good clinical practice, and local regulations.

We consecutively recruited 512 peach nsLTP (Pru p 3)–
allergic adult patients (Pru p 3 specific IgE [sIgE] ≥0.10 kU/L) 
(ImmunoCAP, ThermoFisher Scientific) (Detailed methods-
Supplementary Material) from the outpatient clinic of the 
Allergy Department of Hospital Clinic, Barcelona, Spain and 
grouped them according to the patient-reported presence of 
GIS (abdominal pain, cramping, bloating, nausea, vomiting, 
and diarrhea) related to intake of LTP-containing foods (with a 
maximum of 1 hour between eating the food and experiencing 
the symptoms). The GIS group (GIS-YES) comprised 

228  patients (44.5%) and the non-GIS group (GIS-NO) 
comprised 284 patients (55.5%). All patients had a positive 
result in the peach LTP skin prick test. 

The GIS-YES group had more women (71.93% vs 54.42%; 
P<.001) and patients were older (43.3 vs 39.7 years; P=.001) 
(Table). Comparison of LTP sensitization profiles revealed 
no differences (Table S1-Online Repository). Considering 
only the most severe LTP-related reaction experienced by 
each patient [5], having GIS was not associated with either 
more frequent or more severe systemic reactions (generalized 
urticaria or anaphylaxis) (Table). 

Table. Clinical Characteristics.a

GIS-NO
(284 
patients)

GIS-YES
(228 
patients)

P Value 

Age, y 39.7 (11.78) 43.31 
(11.63)

.001

Female, No. (%) 154 (54.42) 164 (71.93) <.001

Rhinitis, No. (%) 222 (78.2) 195 (85.5) NS

Asthma, No. (%) 87 (30.6) 89 (39) NS

Sensitization to 
pollenb, No. (%)

218 (77.04) 186 (81.58) NS

Local reactionc, No. (%) 42 (14.79) 38 (16.67) NS

Systemic reactionsd,  
No. (%)

Grade 1
Grades 2 and 3

 
242 (85.21)
91 (37.60)
151 (62.40)

 
190 (93.33)
68 (35.79)
122 (64.21)

 
NS
NS
NS

tIgE 292.81 
(613.52)

275.32 
(473.43)

NS

Peach sIgE 7.55 (12.24) 7.65 (11.28) NS

Pru p 3 sIgE 8.8 (15.34) 9.72 (14.57) NS

Pru p 3 sIgE/tIgE 0.06 (0.10) 0.07 (0.10) NS

Pru p 3 sIgE/peach sIgE 1.28 (0.85) 1.37 (1.13) NS

Mal d 3 sIgE 7.67 (14.61) 6.16 (11.51) NS

Jug r 3 sIgE 5.31 (13.25) 4.3 (8.52) NS

Ara h 9 sIgE 6.64 (14.85) 4.73 (8.66) NS

Cor a 8 sIgE 3.61 (9.01) 3.22 (6.03) NS

Tri a 14 sIgE 2.14 (5.50) 1.93 (4.06) NS

Abbreviations: GIS, gastrointestinal symptoms; NS, non significant.
aValues are expressed as mean (SD) unless otherwise indicated. tIgE and sIgE 
are expressed as kU/L. 
bPollen sensitization includes plane tree, grass, mugwort, olive tree, wall 
pellitory, and cypress. 
cLocal reaction includes oral allergy syndrome, contact urticaria, and/or 
gastrointestinal symptoms as the most severe reaction experienced.
dLocal or systemic reactions with foods containing lipid transfer proteins. 
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Cofactors are considered risk factors for both systemic 
and more severe LTP-related reactions [6]. Compared with the 
GIS-YES group, we found that patients in the GIS-NO group 
experienced more cofactor-dependent anaphylaxis episodes 
(grade 2/3 of the Brown severity classification) [5] (117/286 
[41%] vs 76/249 [31%]; P=.013, respectively), suggesting that 
gastrointestinal discomfort may be associated with avoidance 
of these foods, prevention of potential interactions with a 
cofactor, and development of a systemic reaction. However, 
the possibility of a differential clinical profile depending on 
factors such as the specific food or the quantity of food cannot 
be ruled out.

Finally, we analyzed the top 10 foods involved in GIS and 
in classic allergy symptoms, and although similar (Figure S1), 
some foods seem to be more frequently related to GIS. A total 
of 85 foods were reported by patients to induce GIS, with 
lettuce being the most frequent trigger (93 [40.8%]), followed 
by plant food mix (45 [19.7%]) and tomato (26 [11.4%]). 
Plant food mix was defined as the combination of several 
LTP-containing plant foods consumed in the same meal [7], 
which makes it impossible to identify whether the trigger is 
merely one of the plant foods or the cumulative dose of LTPs 
from different sources (Figure S1A). We identified only a few 
foods (cashew, coconut, pomegranate, sesame) not reported 
to induce GIS by any of the patients (Figure S2). On the 
other hand, we identified 88 foods related to classic allergy 
symptoms (urticaria/angioedema, oral allergy syndrome, 
anaphylaxis), with the most frequent triggers being peach 
(177 patients [62.3%]), plant food mix (110 [38.7%]), and 
walnut (89 [31.3%]) (Figure S1B). 

Some foods may induce GIS by mechanisms other than 
allergy, thus potentially limiting the results of our study. Some 
patients, particularly women, may have so-called functional 
gastrointestinal disorders (FGIDs), such as irritable bowel 
syndrome or functional dyspepsia [8]. FGIDs affect 5%-30% 
of the general population and have a considerable impact 
on quality of life, although there are almost no data on the 
prevalence of FA in FGIDs [9-10]. With 44% of FA patients 
experiencing symptoms that can mimic FGIDs, our findings 
point to a potential relationship between these 2 entities that 
requires further investigation. 

Our study is limited by its single-center design: while 
the overall findings may be broadly applicable, the reported 
sensitization profiles may differ substantially in other areas. 
Similarly, we did not perform oral challenges (considered 
the gold standard) in all patients. However, it is worth noting 
that all reactions were related to the consumption of LTP-
containing foods and that sensitization to the food involved 
in each reaction was confirmed using a commercial skin prick 
test, sIgE, and/or prick-by-prick testing. Indeed, the relevance 
of foods inducing GIS was confirmed by the improvement in 
symptoms when the specific food was removed from the diet. 

In conclusion, almost half of LTP-allergic patients in this 
large cohort reported GIS as a manifestation of their FA. GIS 
were more frequent in women and the elderly. The symptoms 
are not specific and may mimic other gastrointestinal disorders 
that should be ruled out. Thus, considering that patients may 
not spontaneously provide this information because GIS are 
not classically identified as allergic symptoms, we suggest 

taking a targeted clinical history. Finally, nonidentification of 
GIS may complicate clinical management and limit the quality 
of life of food-allergic patients.
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Hereditary angioedema due to C1 inhibitor deficiency/
dysfunction (HAE-C1INH) is a potentially life-threatening 
disease [1] with variable clinical expression. It increases 
disease burden and impairs health-related quality of life 
(HRQOL) [2]. Some studies have reported clinical data and 
complement values as possible predictors of disease activity/
severity, and disease activity has been shown to decrease 
HRQOL [3-5]. Disease activity and HRQOL should be 
regularly evaluated [6]. 

The objective of this study was to identify the determinants 
of disease activity in adults with HAE-C1INH to improve 
disease management and HRQOL.

An observational and prospective study was performed 
in patients aged ≥18 years with a confirmed diagnosis 
of HAE- C1INH [1] between April 2016 and May 2018. 
Demographic data, clinical data, and complement levels (C4, 
C1INH protein, C1INH functional) measured at diagnosis and 
during the 6 months before inclusion in the study were collected. 
The recall period was 6 months. Disease activity and HRQOL 
were assessed using the Hereditary Angioedema Disease 
Activity Scale (HAE-AS) [7] and Hereditary Angioedema 
Quality of Life (HAE-QoL) questionnaire [8], respectively. The 
statistical analysis was performed using IBM SPSS Statistics 
for Windows Version 22.0 (IBM Corp.). The study protocol was 
approved by the local ethics committee (PI-2297).

We included 88 patients (56% women) with confirmed 
HAE-C1INH. Of these, 81.9% had had angioedema attacks 
in the previous 6 months, and 33% of patients had an HAE-
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