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Children with acute food protein-induced enterocolitis
syndrome from Spain and Italy usually tolerate all other food

groups

Acute food protein-induced enterocolitis syndrome (‘FPIES’) is a
potentially severe type of non-lIgE-mediated food allergy affecting
mainly infants usually when foods are introduced.! Acute FPIES trig-
gered by multiple unrelated foods (‘multiple food FPIES’) has been
reported in up to two thirds of patients, particularly in the USA.%3
FPIES reactions are often traumatic experiences for parents, and
weaning leads to significant anxiety, as there is no test to identify
safe new foods. This has led to complex weaning recommendations
in children with FPIES in an attempt to support parents.4 However,
evidence suggests that multiple food FPIES is rare in other regions,
such as Southern Europe,”® which questions the applicability of
such weaning advice in this population. Studies including a detailed
dietary history in children with FPIES are lacking.

We aimed to describe the prevalence of multiple food FPIES and
other food allergies in a large cohort of children with acute FPIES
from Spain and Italy.

Children taking part in the BIO-FPIES research project in 12 ter-
tiary centres were screened for this study. Inclusion criteria were
as follows: a) Children (0-18 years) on specialist follow-up for acute
FPIES at least to one food; plus b) acute FPIES diagnosis at onset
confirmed by meeting the diagnostic criteria by Lee” and/or Nowak-
Wegrzyn'; plus c) no evidence of FPIES resolution to the culprit
food(s) at the time of the dietary assessment. A detailed dietary his-
tory was taken at screening for all foods/food groups, which were
classified as follows: cow's milk, egg, soya, grains (wheat/gluten, rice,
corn), vegetables, fruits, meat and poultry, fish, shellfish, nuts, seeds,
legumes. The specific food(s) causing acute FPIES within the above-
mentioned food groups were also recorded. For each patient, the di-
etary assessment outcome for each food/food group was recorded
as follows: (a) ‘tolerance’ if eating age-appropriate portions regularly,
(b) ‘no previous exposure’ if food never tried, (c) ‘acute FPIES' as per
diagnostic criteria above, (d) ‘IgE-mediated food allergy’(ie immedi-
ate typical skin, respiratory, gastrointestinal or cardiovascular symp-
toms within 2 h of ingestion plus positive specific IgE in serum or skin
prick test to the implicated food) or e) ‘non-IgE-mediated food al-
lergy other than acute FPIES’ (including chronic FPIES, allergic proc-

tocolitis, food protein-induced enteropathy, other gastrointestinal

food allergy or food protein-induced atopic dermatitis). Children
with an incomplete dietary history were excluded. Descriptive data
were analysed. Qualitative variables were presented as percentages,
quantitative variables as mean/standard deviation when normally
distributed, and median/interquartile range (IQR) when not normally
distributed. Concomitant food allergies in children with FPIES to dif-
ferent food groups were compared using chi-square test. A p value
below 0.05 was considered statistically significant. PASW Statistics
27 (SPSS Inc.) was used. Informed consent was obtained from par-
ents and/or guardians. The study was approved by the Santiago-
Lugo Research Ethics Committee, Spain (reference: BIO-FPIES,
2017/396).

We screened 196 children for the present study. We excluded
seven children due to not meeting FPIES diagnostic criteria, and
10 due to an incomplete dietary history, leading to 179 children in-
cluded. Mean age at onset of the index acute FPIES reaction was
9 months (IQR: 7-11), and 59% were male. Mean age when the di-
etary assessment took place was 42 months (IQR: 28-75). Further
patients’ clinical characteristics are presented in Table S1.

The culprit foods/food groups triggering acute FPIES reactions
were fish (102/179, 57%), egg (35/179, 19.5%), cow's milk (28/179,
15.6%), meat/poultry (5/179, 2.8%), rice (4/179, 2.2%), shellfish
(4/179, 2.2%), vegetables (4/179, 2.2%), wheat (3/179, 1.7%), fruits
(2/179, 1.2%), legumes (3/179, 1.7%) and soya (1/179, 0.6%). Thirty-
nine different foods (including a wide range of fish species) caused
acute FPIES reactions (see supplemental text for full list).

The outcome of the full dietary assessment for each participant
is shown in Figure 1. Most children (153/179, 85.5%) had FPIES to
a single food/food group with no evidence of other food allergies.
Most of them (95/179, 53.1%) had tried all other food groups, whilst
some children (58/179, 32.4%) had not tried some, mainly shellfish,
soya, nuts or seeds, generally due to family dietary habits/prefer-
ence. Multiple food FPIES was detected in 11/179 children (6.1%).
Only one out of 28 children with FPIES to cow's milk (3.6%) also
had FPIES to soya. Children with acute FPIES to grains (7/179) re-
acted to a single grain and had no concomitant food allergies. All pa-

tients with acute FPIES to legumes, fruits, vegetables, meat/poultry
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and grains could tolerate most other foods within their culprit food
group. Out of the 102 children experiencing acute FPIES to fish, 41%
had reacted to more than one fish species and 78/102 (76%) were
avoiding all fish.

Concomitant food allergies other than acute FPIES were de-
tected in 18/179 (10%) children (see Table S2), mainly IgE-mediated
food allergy to a range of foods—mainly egg (8/179), nuts (7/179)
and fruits (4/179). Only two children had other non-IgE-mediated
food allergies (allergic proctocolitis to egg and food protein-induced
enteropathy to soya, respectively). No cases of chronic FPIES, food
protein-induced atopic dermatitis or other gastrointestinal food al-
lergies were detected. See Figure 2 for food allergy associations in
the entire cohort.

We analysed the potential association between having acute
FPIES to certain food groups and having other concomitant food al-
lergies (see Table S3). In patients with acute FPIES to the most com-
monly involved foods (fish, egg and cow's milk, named ‘group A’),
multiple food FPIES or having allergy to any other food was uncom-
mon (9/162, 5.5% and 23/162, 14.2%, respectively). In the minority
of children (‘group B’) with acute FPIES to fruits, vegetables, legumes
(including soya), meat/poultry and shellfish, these rates were higher
(8/16, 50% and 10/16, 62.5%, respectively, p < 0.00001 for both
group A vs B comparisons, chi-square test). No differences were
found between groups A and B regarding any of the clinical charac-
teristics in Table S1 (data not shown).

To our knowledge, this is the first large cohort of children with
acute FPIES providing a detailed dietary history to assess multi-
ple food FPIES and concomitant food allergies. In our series from
Spain and ltaly, 85% of children have single food FPIES and they
tolerate all other food groups. A minority develops multiple food
FPIES (6.1%) or food allergies other than FPIES (10%)—mainly
IgE-mediated food allergy with a similar rate to that seen in the
general paediatric population in Europe.8 This is in line with other
European series reporting multiple food FPIES and IgE-mediated
food allergy in less than 15% and 5% of children with acute FPIES,
respectively.>® In this context, unrestricted weaning advice seems

appropriate for most children with acute FPIES in our region, and

Key Messages

e Acute FPIES in children from Spain and lItaly is vastly
caused by a single food (fish/egg/cow's milk) with no as-
sociated food allergies.

e Unrestricted weaning advice seems appropriate in most
patients in this context.

e Geographical particularities regarding culprit foods
should be considered when developing weaning guide-
lines in FPIES.

particularly those with FPIES to fish, egg and cow's milk, who ac-
count for nearly 90% in ours and other European series. This allows
for faster expansion of solid food variety that increases dietary
diversity, which in turn may have a positive impact on the micro-
biome with an associated immunomodulatory effect.” Most impor-
tantly, it allows for taste and texture expansion, essential for the
prevention of feeding difficulties.'® Differential pathophysiological
mechanisms might explain the lack of clear association between
FPIES and IgE-mediated food allergy.

Our findings contrast with US series observing multiple food
FPIES is 35-69% of cases 2! and IgE-mediated food allergy in
up to 39%.1* We observed further differences regarding the co-
existence of FPIES to soya and cow's milk, reported in 43%-64%
of cow's milk FPIES cases in US series 21112 but rare (3%) in ours.
Whilst fish is rare, grains are the leading cause of FPIES in Australia

and some recent US series, >3

with significant rates of multiple food
FPIES. In contrast, FPIES to grains was rare in our series (4%) and
involved a single grain with no other associated food allergies. These
observations reinforce the geographical differences seen in FPIES
phenotypes across the globe, which highlights the need to individu-
alize weaning advice according to the regional context.

FPIES to fruits and vegetables has been associated with mul-

tiple food FPIES in two cohorts from Australia and US.%7 This
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FIGURE 1 Outcome of the full dietary assessment for each individual participant in a cohort if 179 children with acute FPIES. Colour
code: red (acute FPIES), orange (non-IgE-mediated food allergy other than acute FPIES), yellow (IgE-mediated food allergy) and green
(tolerant), grey: never eaten. FPIES, food protein-induced enterocolitis syndrome
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FIGURE 2 Venn diagram representing the association with acute FPIES to other food groups and other types of food allergy in children
with acute FPIES to fish, egg, cow's milk and other foods (n = 179). White ovals indicate acute FPIES to the indicated food, light grey ovals
indicate IgE-mediated food allergy, and dark grey ovals indicate non-IgE-mediated food allergy other than acute FPIES. FPIES, food protein-

induced enterocolitis syndrome

seems to also apply to our series, and more careful and supported
weaning would be required in these cases. Further research is
needed to provide more specific evidence-based weaning advice
in FPIES, given our limited sample size, the wide range of foods
and mechanisms observed and the lack of a biomarker to predict
tolerance.

In summary, acute FPIES in children from Spain and Italy is vastly
caused by a single food (fish/egg/cow's milk) with no other associ-
ated food allergies. Unrestricted weaning advice seems appropriate
in most patients in this context. Geographical particularities should

be considered when developing weaning guidelines in FPIES.
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