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1  |  INTRODUCTION

Food protein-induced enterocolitis syndrome (FPIES) is a non-
immunoglobulin-E (IgE) -mediated food allergy. Acute FPIES typi-
cally present with dramatic symptoms including profuse, recurrent 
vomiting 1–4 h after intake of the culprit food. Other symptoms 
include pallor and lethargy and a lack of skin and respiratory symp-
toms characteristic of an IgE-mediated allergy. Untreated, acute 

FPIES can result in deranged electrolytes and hypovolemic chock.1 
International consensus guidelines from 2017 have proposed a di-
agnostic criterion for acute FPIES. If characteristic symptoms occur 
recurrently and other underlying causes can be excluded, FPIES can 
be diagnosed based on patient history. If not, an oral food challenge 
(OFC) is necessary to confirm the diagnosis.1,2

FPIES is known as a disorder that affects young children and usu-
ally presents before 1 year of age.3–8 In rare cases, FPIES onset at 
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Abstract
Aim: To describe clinical presentation and development of tolerance among children 
with Food protein-induced enterocolitis syndrome (FPIES) in a population in northern 
Sweden.
Methods: A retrospective review of medical records of children presenting with FPIES 
symptoms from 1 January 2004, to 31 May 2018.
Results: Sixty children (65% boys) with FPIES were included. The estimated incidence 
gradually increased to 0.45% in 2016–2017. The most common food triggers were 
cow's milk (40%), fish (37%) and oat (23%). Symptoms presented in 31 (60%) children 
before 6 months and in 57 (95%) before 1 year of age. The median age for FPIES di-
agnosis was 7 (range 3–134) months and for fish FPIES 13 (range 7–134) months. By 
3 years of age, 67% of children with FPIES to milk and oat but none of the children 
with fish FPIES had developed tolerance. Allergic conditions like eczema and asthma 
were reported in 52% of the children.
Conclusion: The cumulative FPIES incidence was 0.45% in 2016–2017. Most children 
presented with symptoms before 1 year of age, but the diagnosis was often delayed, 
especially for FPIES to fish. Tolerance development occurred at an earlier age when 
FPIES was triggered by milk and oat compared to fish.
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older ages has been described.8,9 Little is known about risk factors 
for FPIES.5

Cow's milk is often reported as the most or second most com-
mon food trigger of FPIES.3,6,7,10,11 Acute FPIES can, however, be 
triggered by several different foods and there are geographical dif-
ferences in which food trigger is reported as the most prevalent.4,10 
In most children with FPIES, symptoms are triggered by a single food 
and multi-triggered disease is uncommon.3,4,6,12

The prevalence of FPIES diagnosis seems to have increased.7 It 
is unclear whether this represents a true increase or a better rec-
ognition of the disease. Incidences of FPIES ranging from 0.015% 
to 0.7% have been reported, but the true incidence of the disease 
remains uncertain.4,13

The aim of this study was to describe the clinical presentation, 
food triggers and development of tolerance among children with 
FPIES in a paediatric population in northern Sweden.

2  |  PATIENTS AND METHODS

2.1  |  Identifications of children with FPIES

We performed a retrospective review of medical records of children 
0–18 years of age presented at or referred to a Paediatric clinic or 
Emergency care unit in Västerbotten County (Umeå, Skellefteå or 
Lycksele), with symptoms of acute FPIES from January 1, 2004, to 
May 31, 2018. Potential cases of FPIES were identified by searching 
for specific discharge codes according to the International Statistical 
Classification of Diseases, Tenth Revision (ICD-10). The discharge 
codes included were K52.2, recommended for FPIES classification 
and broader allergy discharge codes, T78.0–9. The medical records 
of identified FPIES cases were manually reviewed by the same in-
vestigator (MÖ) to assess whether the presented symptoms could be 
classified as FPIES according to current diagnostic criteria.

A random sample of 300 children aged 0–5 years presenting 
with vomiting, ICD-10 code R11.9, were reviewed by an experienced 
paediatric allergist (AW) and an experienced paediatric allergy nurse 
(ÅS) looking for previously unidentified children with FPIES. Since 
no new children with FPIES were found in the random samples, this 
diagnosis group was not further investigated.

The study was approved by the Regional Ethical Review Board, 
Umeå, Sweden (2017/448–31). Written consent was collected from 
caregivers before the assessment of medical records of the children 
with potential FPIES.

2.2  |  Data collection

Data were retrieved from medical journals of the included children, 
using a standardised protocol. Variables included were sex, symp-
toms, age at symptom onset and diagnosis, type and number of food 
triggers, number of acute FPIES episodes before diagnosis, and if 
available, age at tolerance development. Ambiguities were discussed 

within the research team, which included experienced paediatric 
allergists.

Caretakers of identified children with FPIES were also invited to 
participate in a follow-up telephone interview. All interviews were 
performed by the same interviewer (SL). The structured interview 
protocol included questions about FPIES; time of onset, presenta-
tion, time of diagnosis, number and type of food triggers, tolerance 
development, and if the culprit food had been reintroduced into the 
diet of the child. The protocol also included questions regarding 
delivery method, gestational age at birth, breastfeeding, aberrant 
growth, age at introduction of supplementary foods, prevalence of 
asthma, allergic rhinitis and eczema as well as development and per-
sistence of gastrointestinal symptoms or conditions.

2.3  |  Statistical analysis

Descriptive statistics were used for analysis. Data are presented 
as median and interquartile range (IQR) or mean and standard de-
viation. SPSS version 25.0 (IBM Corp, New York, USA) was used for 
statistical analysis. Telephone interview data were analysed in Excel 
version 2210 (Microsoft Office Professional Plus). Differences in 
proportions between groups were analysed using the Chi-squared 
test, Kruskal–Wallis test and Mann–Whitney when applicable. p-
value < 0.05 was considered statistically significant. Population data 
were provided by Statistics Sweden, SCB.

2.4  |  Diagnosis of FPIES

FPIES was retrospectively diagnosed using the diagnostic criteria 
set in the current guidelines published in 2017 by Nowak et al.1 The 
diagnosis of FPIES requires that a patient meets the major criterion 
and ≥3 minor criteria. The major criterion is vomiting with onset 
1–4 h after ingestion of the triggering food and absence of classic 
allergic IgE-mediated symptoms from airways or skin. The minor cri-
teria include a second episode, repetitive vomiting, lethargy, pallor, 
hypotension, hypothermia and diarrhoea. If one single suspected 
FPIES episode has occurred, a diagnostic OFC should be considered 
to confirm the diagnosis.1

Key notes

•	 The incidence of Food protein-induced enterocolitis 
syndrome (FPIES) among children increased from single 
cases to a peak of 0.45% in 2016–2017.

•	 Both age at diagnosis and age at tolerance occurred sig-
nificantly later in FPIES to fish compared to FPIES to 
cow's milk and oat.

•	 Two out of three children were tolerant by the age of 
3 years but no children with FPIES to fish had developed 
tolerance by that age.
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3  |  RESULTS

3.1  |  Study population

A total of 82 children with possible FPIES were identified in the ICD 
discharge code review. Of these, 18 (22%) children did not fulfil the 
current diagnostic FPIES criteria.1 Caregivers to 60 (94%) out of the 
64 children with FPIES diagnosis participated in the study. Among 
the study participants, 49 (81%) lived in the municipality of Umeå, 
10 (17%) in Skellefteå and 1 (2%) in Lycksele. During the study period 
the region of Västerbotten had about 263 000 inhabitants distrib-
uted as followed, Umeå 148 000 (56%), Skellefteå 80 000 (30%) and 
Lycksele 35 000 (13%) according to SCB.14 A diagnosis of FPIES was 
more common in boys, 39 (65%) than in girls, 21 (35%) (p  < 0.05). 
(Figure 1).

3.2  |  Incidence of FPIES

There was an uneven distribution of children diagnosed with FPIES 
during the observation period. Between the years 2004–2008, sin-
gle children with FPIES were identified. Thereafter, the number of 
children with FPIES increased from about 4–5 per year in 2009–2015 

to 17 cases in 2016 and 8 cases in 2017. The incidence was calcu-
lated as number of children presenting with their first symptom of 
FPIES compared to the number of registered births in Västerbotten 
County during the same year. Calculations based on SCB population 
data rendered a cumulative FPIES incidence of 0.45% in the years 
2016–2017 (Figure 2).

3.3  |  Food triggers

The most common food triggers among children with FPIES were 
cow's milk (40%), fish (37%) and oat (23%). Other reported food trig-
gers included hen's egg (8%), chicken (5%), soy (5%), wheat (3%), ba-
nana (3%), rice (3%), corn (2%), potato (2%) and sweet potato (2%). 
Of the participating children, 43 (72%) had FPIES symptoms to one, 
14 (23%) to two and 3 (5%) to three or more food triggers (Table 1).

3.4  |  Symptom

Symptoms of FPIES presented before 6 months of age in 36 (60%) 
children and before 12 months of age in 57 (95%) children (Table 1). 
All children presented with recurrent vomiting, which is mandatory 

F I G U R E  1  Schematic view of the 
inclusion of children with symptoms of 
acute FPIES and the review process of 
medical records.
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for FPIES diagnosis. Other symptoms included apathy/lethargy, pal-
lor, impaired consciousness, diarrhoea, stomach ache, melena and 
eczema (Table 1).

3.5  |  Diagnosis and tolerance development

Among study participants, the median age at FPIES diagnosis was 
7 months (range 3–134, IQR 5–17 months). The median age at diag-
nosis for FPIES to cow's milk was 5 months (range 3–35, IQR 4–5) 
and for FPIES to fish 13 months (range7-134, IQR 8–36) (Table 2). 
The differences in age at diagnosis between FPIES to milk or oat 
and FPIES to fish was statistically significant (p < 0.001). Children in 
the study had on average 2.7 ± 1.07 acute episodes of FPIES before 
diagnosis (Table 1).

In children with FPIES to cow's milk and oat, 67% had developed 
tolerance by the age of 36 months and the median age for tolerance 
development was 24 months (range 9–62 and IQR 16–38 months). 
None of the children with FPIES to fish had developed tolerance by 
the age of 36  months (Table  2). Tolerance development occurred 
later for FPIES to fish compared to FPIES to cow's milk and oat 
(p < 0.001).

3.6  |  Telephone interview follow-up

A total of 48 (80%) caregivers participated in the structured follow-
up telephone interview. The median age of the 48 included children 
with FPIES was 6 years (range 3–18, IQR 4–9) and 32 (67%) were 
boys. The most common food triggers among the telephone inter-
view participants were fish (41%), cow's milk (18%) and hen's egg 
(18%). By the age of three, 55% of the children had outgrown their 
FPIES. Among follow-up interview participants, the oldest child with 
remaining symptoms of FPIES was 9 years old.

3.6.1  |  Food preferences and growth

Among the telephone interview participants, 6 (13%) children had a 
history of failure to thrive. In addition, 4 (8%) children had developed 
an aversion to the triggering food and 8 (17%) had difficulties in ac-
cepting new foods.

F I G U R E  2  Number of children 
diagnosed with FPIES per year during the 
study period 2002–2017. 2018 excluded 
while only represented January to May.

TA B L E  1  Characteristics of the study population.

Characteristics Number (n = 60) Percentage

Sex

Male 39 65

Female 21 35

Number of food triggers

One 43 72

Two 14 23

Three or more 3 5

FPIES episodes before diagnosis

One 5 8

Two 24 40

Three 18 30

Four 8 14

Five or more 5 8

Age at first episode (months)

<3 5 8

3–6 31 52

6–12 21 35

>12 3 5

Symptoms on reaction

Vomiting 60 100

Pallor 40 67

Lethargy 54 90

Floppiness 19 32

Diarrhoea 10 17

Bloody diarrhoea 4 7

Stomach ache 7 12

Eczema 3 5

 16512227, 2023, 7, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16741 by U

m
ea U

niversity, W
iley O

nline L
ibrary on [12/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense
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3.6.2  |  Self-reported atopic conditions

At the telephone interview, atopic conditions were reported in 25 
(52%) of the children, 18 (72%) had developed eczema, 14 (56%) 
asthma, 7 (28%) pollen allergy, 5 (20%) IgE-mediated allergy and 4 
(16%) furry animal allergy.

4  |  DISCUSSION

In this retrospective study, the number of children diagnosed with 
FPIES increased from single cases each year at the beginning of 
the study period to a calculated cumulative incidence of 0.45% in 
2016–2017. Six out of 10 children had their first FPIES reaction 
before 6 months of age but the age at diagnosis ranged from 3–
134 months. The most common food trigger for FPIES was cow's 
milk followed by fish and oat. Two-thirds of the children with 
FPIES to cow's milk and oat had developed tolerance by the age 
of 3 years.

The incidence of FPIES is still uncertain and has not previously 
been described in a Swedish setting. In our study, children present-
ing with FPIES were unevenly distributed with only single cases each 
year at study onset to an estimated cumulative incidence of 0.45% at 
the end of the study period. Although our study is small, our results 
from the latter part of the study are concordant with FPIES incidence 
described in other studies, ranging from 0.15% to 0.7%.4,5,13 Our 
findings are consistent with a study by Ruffner et al that reported an 
incidence rising from 0.14% to 0.415% between 2015–2018.15 The 
knowledge about FPIES has increased during the last decades, and 
the international diagnostic criteria published in 20171 might have 
contributed to a better recognition and diagnostic of FPIES in the 
latter years of our study. In addition, an article about FPIES in the 
journal of the Swedish Medical Association might have contributed 
to an increased awareness about FPIES. The article was published 
in 2011 approximately at the same time when we identified a rising 
number of children diagnosed with FPIES in our study (Figure 2).16 
Also, our retrospective use of the current diagnostic FPIES criteria 
could have resulted in exclusion of children with FPIES due to lack of 
reported data in patient records, especially at the beginning of the 
study period.

In our study, FPIES was more common in boys than in girls. Male 
gender as a risk factor is ambiguous in the literature and while some 
studies find FPIES to be more common among boys,3,7,8,15 others do 
not.4,6,17,18 All and all, little is known about risk factors for FPIES5 and 
further studies on this subject are needed for a better understanding 
of the disease.

Seventy per cent of the children in our study had a single food-
triggered FPIES. These results are coherent with most international 
studies.3,4,6,11,12,15 In a study from the US, multiple food triggered 
FPIES was reported in more than half of the study participants.17 In 
contrast to our study, all the children in the US study were recruited 
at a tertiary healthcare centre, which might reflect a selection of 
children with a more severe FPIES disease.

In the literature, FPIES is described as a disease of the young 
child and most children with FPIES have their first reaction around 
6 months of age.3–8,12,15 In accordance, more than half of the children 
in our study had their symptom onset before 6 months of age and on 
average 2.7 acute FPIES episodes before the diagnosis was set. The 
median age at FPIES diagnosis was 7 months. Children with FPIES to 
cow's milk and oat all had their diagnosis confirmed before 1 year of 
age, while children with FPIES to fish had a more scattered distribu-
tion of age at diagnosis. Among these children the median age for 
diagnosis was 13 months with a range of 7–134 months. Age at diag-
nosis occurred significantly later in FPIES to fish compared to FPIES 
to cow's milk and oat. Time gaps between the first FPIES symptoms 
and an established diagnosis has been described earlier.3 A better 
understanding of the condition is important for correct diagnosis 
and treatment of children with FPIES. Having a young child present-
ing with dramatic symptoms combined with a lack of diagnosis at the 
time when foods are introduced into the child's diet can easily lead 
to fear of introducing new foods and unnecessary extensive elimina-
tion diets.19,20 Previous studies have shown increased anxiety, stress 
and worry in families having children with FPIES.19 Others report 
a negative impact on HRQL that might even exceed the negative 
impact caused by IgE-mediated food allergies.20 In the telephone 
interview follow-up, failure to thrive, food aversion and difficulties 
in introducing new foods were commonly reported by caretakers of 
our study participants. These are all problems that have been de-
scribed to affect children with food allergies, including FPIES, more 
frequently than children without allergy.8

Food trigger Number
Median age 
(month) Range (month)

IQR 
(month)

Diagnosis

Cow's milk n = 24 5 3–35 4–5

Oat n = 14 7 5–9 5–8

Fish n = 19 13 7–134 8–36

Tolerance development

Cow's milk n = 22 30 9–62 15–40.5

Oat n = 12 22 11–28 16.5–24

Fish n = 9 60 37–95 46.5–85

Abbreviation: IQR, Interquartile range.

TA B L E  2  Median age at diagnosis and 
tolerance development, age in months.
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    |  1563ÖHLUND et al.

In our study, cow's milk was the most common food trigger for 
acute FPIES, followed by fish and oat. In contrast, fish was reported 
as the most common food trigger among the telephone interview 
participants. In the literature, cow's milk is often described as the 
most or second most common food trigger for acute FPIES,6,7,18,21 
but there are geographical differences. For instance, rice has been 
reported as a common food trigger in Australia4 and fish as a com-
mon food trigger in the Mediterranean area.10,22 The geographical 
variations might be explained by different traditions in how and 
when foods are introduced into the child's diet.1 In Sweden, infant 
formulas are often based on cow's milk, and oat is a common ingre-
dient in baby cereal. Formulas and cereal are often the first foods 
introduced into the diet of the child, and often the first foods given 
to the child in portion sizes. In our retrospective review, fish was 
the second most common food trigger for FPIES and the most com-
mon food trigger among the participants in the telephone survey. In 
contrast to FPIES caused by cow's milk, tolerance development in 
fish-triggered FPIES is often delayed.6,12,18 This might have resulted 
in a selection bias in our study where caretakers of children with 
remaining FPIES symptoms were more inclined to participate in our 
telephone survey.

We found that two-thirds of the children with FPIES to cow's 
milk and oat had developed tolerance by the age of 3 years, while 
none of the children with FPIES to fish had developed tolerance 
by that age. As for age at diagnosis, there was a statistically sig-
nificant difference between age at tolerance between FPIES to 
fish and FPIES to cow's milk and oat. The 3 year cut-off was set 
based on previous recommendations suggesting that OFC for es-
tablishing tolerance development in children with FPIES should 
be performed from 3 years of age.1 The reported resolution rates 
of FPIES differ in various geographical regions.23 A German study 
reported tolerance among children with FPIES at a median age of 
19.5 months.6 In comparison, an Italian study, partly including chil-
dren from the same study period as ours, reported tolerance de-
velopment at an age of 29.3 months when verified with an OFC at 
the hospital and 36.5 months when OFC was performed at home.7 
In an Israeli study, most of the children had recovered from their 
cow's milk induced FPIES by the age of 3 years.5 Early tolerance 
development in FPIES to cow's milk is substantiated in the liter-
ature.6,7,12 Children with FPIES to cow's milk have been reported 
to outgrow their FPIES earlier than children with FPIES to other 
foods.6,7,10,12 Based on research and clinical experience, the cur-
rent strategy at our research centre is to offer an OFC 12 months 
after the last FPIES episode and similar strategies have been pre-
sented by other research centres. Sopo et al have proposed that 
OFC should be performed 1 year after the last FPIES reaction to 
cow's milk.7 Similar recommendations are presented in a German 
study where they recommend OFC one to 2 years after the last re-
action to cow's milk or grains and 2–3 years after the last reaction 
to solid foods such as fish.6 Our study population was small and 
further studies are needed to determine whether OFC for evalua-
tion of tolerance development should be recommended at differ-
ent ages according to food trigger.

In our follow-up interviews we found a high degree of self-
reported allergy related diseases. Allergic conditions were present in 
52% of the children (eczema 72%, asthma 56%, pollen allergy 28%, 
IgE-mediated allergy 20%, furry animal allergy 16%). A high preva-
lence of allergic diseases among children with FPIES has also been 
reported in other studies3,4,11,15,24 and a French study presented a 
self-reported first relative atopic history of 67.3%.12 Whether a cor-
relation and covariation between FPIES and other allergic conditions 
exists is, however, yet to be confirmed.

A major strength of our study was the high participation rate and 
that medical record reviews were supplemented by telephone inter-
views. The use of many diagnostic codes increased the probability of 
finding the children that had presented with FPIES during the study 
period. As all paediatric care units in Västerbotten operate under the 
auspices of the county council and share the same journal system 
and there are no established private caregivers for paediatric care, 
we assume that most of the children in Västerbotten seeking health 
care with FPIES symptoms during the investigated period were in-
vited to the study.

The main limitation of this study is its retrospective design. The 
use of diagnostic FPIES criteria published in 20171 could have con-
tributed to a selection bias. Incomplete medical records might have 
led to an underestimation of children with possible FPIES, especially 
at the beginning of the study period. Since FPIES is a relatively rare 
disease and recognition and diagnostics are challenging, we ended 
up with a relatively small study population size despite a broad re-
search approach and a 14-year study period.

5  |  CONCLUSION

We found an increase of FPIES diagnoses among children in 
Västerbotten county in northern Sweden from 2004 to 2018 with 
a cumulative incidence of 0.45% at the end of the study period. In 
most children, FPIES presented during the first year of life, often at 
a time when complementary foods were introduced into the child's 
diet. Even though 60% of the children had their symptom onset 
before 6 months of age, the age at FPIES diagnosis ranged from 3–
134 months. Two-thirds of the children had developed tolerance by 
the age of 36 months and early tolerance development was common 
among children with FPIES to cow's milk or oat. None of the children 
with FPIES to fish were tolerant by 3 years of age.
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