
Figure 1. Asthma control questionnaire 6 values are shown as means and standard error of the mean for significant comparisons according to area under the reactance curve
(AX), difference between resistance at 5 Hz and 19 Hz (R5-R19), forced expiratory volume in 1 second (FEV1) % predicted, and forced expiratory flowat 25% to 75% of pulmonary
volume (FEF25-75) % predicted.
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In conclusion, peripheral lung resistance and reactance
measured by AOS are related to patient-reported outcomes of
asthma control and quality of life. Airwave oscillometry was also
more sensitive at detecting bronchodilator reversibility in relation
to asthma control. We propose that measuring AOS should com-
plement spirometry as part of the routine workup of patients with
asthma in a real-life clinic setting.
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Persistent food proteineinduced enterocolitis syndrome triggered
by fish in children
We describe 3 cases of food proteineinduced enterocolitis syn-
drome (FPIES) to sole that persists beyond the age of 6 years in
Italian children and compare the age of acquisition of tolerance to
fish with that of other foods in relation to the different patients’
geographic origins.
The first case concerned a 3-year-old boy referred to our allergy
clinic for 2 episodes of repetitive vomiting, hypotonia, and lethargy
2 hours after eating sole that occurred at 8 and 10 months of age.
The results of a skin prick test (SPT) to sole extract were negative.
An oral food challenge (OFC) with sole was performed to assess the
acquisition of tolerance. The boy ate 6 g of sole, and after 2 hours 30
minutes he had 10 episodes of vomiting and lethargy. An intrave-
nous (IV) catheter was inserted with prompt rehydration with sa-
line solution and a single dose of methylprednisolone followed by
complete recovery within a few hours. A diagnosis of FPIES caused
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by sole was confirmed, and the child was prescribed a fish-free diet,
except for anchovies, which he tolerated. To verify the acquisition of
tolerance, an OFC with sole was performed again at 9 years of age.
Within 3 hours after the first 15-g dose, he had 3 episodes of
vomiting, pallor, and lethargy. His vital signs were normal except
for his temperature, which was 34.9�C. After being treated with IV
saline solution, methylprednisolone, and a single dose of ondan-
setron, he fully recovered in 2 hours. His initial neutrophil count
was 2.455/mL, which increased to 8.466/mL after the onset of
symptoms but before the administration of IV corticosteroids. The
next OFC to verify the acquisition of tolerance to sole is scheduled in
a year’s time.

An 8-year-old girl underwent an OFC with sole because at
the age of 9 months she had vomited after eating sole on 2
different occasions. The results of an SPT to sole extract were
negative. She ate 10 g of sole, and after 2 hours 30 minutes she
experienced general malaise, nausea, abdominal pain, vomiting,
and hypotonia. An IV saline solution and methylprednisolone
were administered. Because the child moved to a different re-
gion, we were not able to arrange an appointment for a new
OFC.

A 7-year-old boy underwent an OFC with sole because at the age
of 9 months he had experienced vomiting, hypotonia, and pallor 2
hours after eating sole. The results of an SPT to sole extract were
negative. He underwent an OFC, and 2 hours 30 minutes after
eating 10 g of sole he experienced vomiting, hypotonia, pallor, and
sweating. An IV saline solution and ondansetron were adminis-
tered, and the symptoms cleared in 3 hours. He tolerated cod. The
next OFC to verify the acquisition of tolerance to sole is scheduled in
a year’s time.

FPIES is a noneIgE-mediated gastrointestinal food hypersensi-
tivity that causes profuse vomiting and at times diarrhea, leading
to dehydration and lethargy in the acute form.1 Cow’s milk is the
major culprit food in series in different countries followed by fish
as solid food in Italy, Spain, and the United Kingdom.2-4 The
prognosis of FPIES in general is usually good because more than
half the patients acquire tolerance by 5 years of age.2,5,6 However,
the prognosis depends on the culprit food and differs by
geographic areas of the various studies. For example, in the United
States, the mean reported age of tolerance to grains is 35 months
and 42 months to other solid foods (vegetables, fruit, and meat).1

In a large population-based cohort study in Israel with patients
with cow’s milkeinduced FPIES, 60% gained tolerance by 1 year,
75% by 2 years, and 85% by 3 years.5 In a large US case series, the
median age of gaining tolerance to cow’s milkeinduced FPIES was
5.1 years.6

Little is known about the natural course of FPIES to fish,
which is believed to be more persistent and is only overcome in
a few cases.2,3,7 The age of achieving tolerance to fish is signif-
icantly higher than for cow’s milk. So far there is no valid
mechanistic evidence to support a hypothesis that explains why
FPIES to solid food persists more than FPIES to liquid food; one
possible explanation could be the fact that solid foods are
introduced later in life. Vazquez-Ortiz et al8 reported a tolerance
rate of 75% in Spanish patients with FPIES to fish by 60 months
of age, whereas other studies reported a tolerance rate ranging
from 33% to 63% by 48 and 53 months of age3,7 in Spain and in
Italy, respectively.

We have described the clinical cases of 3 Italian children with
persistent FPIES to sole beyond the age of 6 years. Vila et al3

described 2 Spanish patients aged 14 and 17 years with persistent
FPIES to salmon and hake, respectively. The significant factor of our
clinical cases is that sole was the culprit fish in all 3 patients, which
could probably be explained by the fact that in Italy sole, together
with cod, is the fish most frequently given during the weaning of
infants.

Two of our 3 patients tolerated fish, namely, anchovies and
cod. The possibility of patients with FPIES to certain fish tolerating
different fish is well known.7,9 This tolerability resembles what
happens in IgE-mediated fish allergy and supports the similarity
of the 2 conditions.10 Although the prognosis of FPIES is usually
good in most patients, some patients may acquire tolerance later
than the age reported in the literature. Currently, the only way to
verify the outgrowing of FPIES is to perform an OFC every 12 to 18
months after the most recent episode.1 Because the tolerance to
fish is acquired later, before reintroducing fish, in these patients,
waiting longer to perform the OFC is recommended. The guide-
lines should probably modify the OFC timing on the basis of the
knowledge acquired regarding the natural history of FPIES for the
various foods.
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