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ABSTRACT

Background Food protein-induced enterocolitis
syndrome (FPIES) is a delayed type of food allergy, most
often seen in infancy. We aimed to estimate its incidence,
to describe common food triggers and the patient
journeys of this rare but serious condition.

Design We undertook a prospective epidemiological
survey of FPIES using the British Paediatric Surveillance
Unit.

Setting UK and Ireland.

Participants A survey of all paediatricians over 13
months between January 2019 and February 2020.
Main outcome measures 204 cases were reported,
98 (48%) meeting case definition, giving an incidence of
0.006% for England based on 93 cases.

Results 98 patients reported 135 trigger foods, 27%
(26 of 98) had multiple food triggers. Common food
triggers included cow's milk (24%, 33 of 135), fruits

and vegetables (19%, 26 of 135), hen’s eqg (16%, 22
of 135) and fish (14%, 19 of 135). In 46% (41 of 90),
the initial trigger food had been ingested three or more
times before diagnosis, with a median diagnostic delay
of 7.9 months (3.0, 17.3). Half (50 of 98) were admitted,
yet only 5% (5 of 98) received appropriate acute
treatment with ondansetron. Most cases were diagnosed
by an allergy specialist (74 of 98, 76%), within a median
of 7.5 (3.0, 13.3) miles from home.

Conclusion The incidence of FPIES was significantly
lower than expected across the whole of the British Isles.
Most reports were of cases local to specialist allergy
centres, with delays in diagnosis. This suggests under-
recognition of FPIES in frontline clinical setting where
education of healthcare professionals is required to
improve recognition, earlier diagnosis and treatment.

INTRODUCTION

Food protein-induced enterocolitis syndrome
(FPIES) is a delayed type of non-IgE-mediated food
allergy most often seen in infancy. Allergen expo-
sure leads to the onset of repetitive vomiting within
4hours of ingestion and diarrhoea may follow
later." FPIES is characterised by lethargy, pallor and
floppiness, which may be due to hypovolaemia. It
should be considered as a medical emergency, as
if left untreated, it can progress to acidosis, hypo-
tension and shock.> An acute FPIES reaction may
mimic sepsis and is often misdiagnosed as such.
FPIES is a clinical diagnosis with defined interna-
tional consensus criteria.’ There are no diagnostic
biomarkers and this may lead to under-recognition,
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What is already known on this topic?

» Global protein-induced enterocolitis syndrome
(FPIES) incidence varies from 0.015% to 0.7%.

» Profuse, often repetitive vomiting from acute
FPIES reactions can lead to hypovolaemic shock
and metabolic acidosis.

» There are no biomarkers for FPIES, and the
diagnosis relies on clinical recognition of
symptoms and signs.
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What this study adds?

» Incidence in England was much lower than
expected at 0.006%, and cases were clustered
around centres with specialist allergy services
suggesting under-reporting elsewhere.

» There was a significant delay in making an
FPIES diagnosis. There is a clear need to improve
education among primary and secondary care.

» |Initial FPIES triggers in the UK are cow's milk,
fruits and vegetables, hen's egg and fish, with a
quarter of cases reacting to multiple foods.

missed diagnosis, unnecessary investigation and
treatment.> * Management includes avoidance of
trigger foods and written care plans for parents
to access medical services in the event of an acci-
dental reaction due to the risk of hypovolaemia.
FPIES vomiting usually responds to treatment with
ondansetron.'

FPIES has been reported throughout the devel-
oped world with an incidence between 0.015%
and 0.79%.% In the UK, there had been one case
series and several case reports but no prospective
epidemiological studies.*” The trigger foods and
patterns of cross reactivity vary between coun-
tries; in the USA, the condition is associated with
multiple culprit triggers, whereas in Australia and
Italy, it appears to be due to a single food in most
cases.®™? Common trigger foods include cow’s milk
and hen’s egg, which are also implicated in imme-
diate onset, IgE-mediated food allergies. However,
soya, grains, meats and vegetables are also common
precipitants of FPIES but not of IgE-related allergic
reactions.

We undertook the first prospective survey
of FPIES in the UK and Ireland to estimate the
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Surveillance Case definition

An infant under 24 months at time of initial FPIES reaction where there was a history of
e Repeated episodes of vomiting presenting within 4 hours after eating, AND
e Removal of this food resulted in resolution of symptoms

Excluding:
e Fever>38°C
e Any cutaneous symptoms (urticaria, angioedema)
e Respiratory features (difficulty in breathing/talking, swelling of tongue, tight
throat/hoarse voice, wheeze and/or persistent cough)
e Other causes such as confirmed sepsis, an acute abdomen, gastroenteritis or cyclical
vomiting syndrome

Analytic case definition
Surveillance case definition plus at least two additional minor criteria

. Asecond (or more) episode of profuse vomiting after eating the same suspect food
Profuse vomiting episode within 4 hours of eating a different, newly introduced food
Hypothermia (< 36°C degrees)

. Hypotension requiring intravenous fluids

. Presence of lethargy, floppiness and/or pallor

Presence of diarrhoea within 24 hours of the initial reaction

. Observation in an emergency department during any episode

@O0 T

ical case d

Cases meeting the analytical case definition reported within the study period.

Figure 1  Surveillance, analytical and epidemiological case definitions
used. FPIES, food protein-induced enterocolitis syndrome.

incidence, and describe presenting features, management and
patient access to medical services.

METHODS

We used standard British Paediatric Surveillance Unit (BPSU)
surveillance methodology over 13 months from January 2019
to February 2020.'"" Briefly, 3500 consultant paediatricians
received a monthly electronic card (e-card) and reported cases
fitting the surveillance case definition seen in the last month.
There was a 90.6% return rate on e-cards during the study
period. Reporting clinicians completed an electronic clinical
questionnaire, providing data on demographics, atopic back-
ground, FPIES food triggers, clinical presentation, treatments,
investigations and management of these patients (online supple-
mental material).

We applied an analytical case definition to reported cases
(figure 1), based on the Australian paediatric surveillance study,
and very similar to the international consensus guideline." '’ Our
epidemiological analysis was limited to those cases diagnosed in
the study period.

To improve case ascertainment, we advertised the study
through national stakeholders including patient groups FPIES
UK and Allergy UK, and professional societies such as the British
Society of Paediatric Gastroenterology, Hepatology and Nutri-
tion, Association of Paediatric Emergency Medicine, and the
Paediatric Allergy Group membership of the British Society of
Allergy and Clinical Immunology. We also contacted regional
children’s allergy clinics midway and at the end of surveillance
to encourage reporting from centres where several new cases of
FPIES may be seen each month.

Statistical analysis was performed with Stata, V.15 (StataCorp,
College Station, USA). Central tendencies are described as
medians (Q1, Q3) with comparisons using the Mann-Whitney
U test. Proportions were compared using X? tests except where
categories <10 where the Fisher’s exact test was employed.

RESULTS
A total of 204 cases were reported during the study period
(figure 2). A total of 98 cases met the final epidemiological

Total reports to the study
=204

Not a case = 39
No return OR incomplete return = 28
Duplicate reports = 6

Surveillance Case definition
(SCD) = 131 (64%)

ACD = SCD + 2 minor criteria
SCD + only 1 minor criteria = 16
SCD + no minor criteria = 4

Analytical Case definition
(ACD) = 111 (54%)

ECD = ACD diagnosed in study period
Diagnosis outside study period = 13

Epidemiological Case definition
(ECD) = 98 (48%)

Figure 2 Reported cases’ flow diagram.

case definition and were included in the subsequent analysis;
94.8% (93 of 98) were residents in England. Only five cases
were reported from the other participating countries. Based on
available live birth data between July 2017 and August 2019,
incidence of reported FPIES for children less than 24 months in
England was 0.006% (0.6 per 10000 live births per year).

Case demographics

The median age at first reaction was 6.0 (3.0, 8.0) months.
Ninety-eight patients reported 135 trigger foods, 27% (26 of
98) had multiple food triggers (table 1). Of the 26 patients who
reacted to multiple foods, 18 (18%) reacted to two foods, 6 (6%)
to three foods and 1 (1%) each to four and five foods. Fifty-three
per cent (52 of 98) were male, but multiple food trigger FPIES
cases were more likely to be female (15 of 26, 65%) versus single
trigger (29 of 72, 40%; p=0.03) (online supplemental table
1). All cases of multiple food-triggered FPIES reacted before 9
months compared with 53 of 72 (74%) of single-food trigger
FPIES (p<0.05).

Under-recognition and under-reporting of cases

There were several factors that suggest the under-recognition
and under-reporting of cases. The number of reactions to
the primary trigger was available for 90 cases; in 46% (41
of 90), the primary trigger food had been ingested three or
more times before the diagnosis was made. The median age
at diagnosis was 10.1 (7.2, 17.6) months, leading to a median
diagnostic delay from first reaction of 7.9 (3.0, 17.3) months.
Diagnostic delay was greater for multiple-trigger FPIES (12.2
months (6.3, 19.7)) compared with single-trigger FPIES (5.9
months (2.2, 16.8), p=0.024). In 77 of 98 (79%) cases, the
initial diagnosis was made by a healthcare professional with
allergy-specific expertise (table 1) with a median distance from
home to the diagnosing hospital was 7.5 miles (3.8, 13.3).
However, when comparing cases diagnosed by a clinician with
allergy expertise versus generalists, no difference was seen in
diagnostic delay, distance travelled for diagnosis or the Index
of Multiple Deprivation quintile based on home postcode.

Food triggers

Cow’s milk was the most frequent trigger overall, causing
24% (33 of 135) of reactions (table 2). Fruits and vegeta-
bles (19%, 26 of 135) were the second most frequent trigger
group, followed by hen’s egg (16%, 22 of 135) and fish (14%,
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Table 1  Patient demographic characteristics Table 2  Food triggers from all reported reactions
Multiple Total reported reactions, n (%)
D hic (N Total ingle tri i
emographic (N) ota Single trigger trigger Total reported reactions 135
N 98 72 (73.5%) 26 (26.5%) Dairy 33 (24.4)
Male (N=98) 52 (53.1%) 43 (59.7%) 9 (34.6%) Milk 31 23.0)
ity - Baked milk 2(1.4)
White British 59 (69.4) 42 (64.6) 17 (85.0) S 22 (163)
White other 11(12.9) 10 (15.4) 1(5.0) Eqs 20(143)
Asian 9(10.6) 8(123) 1(5.0) Baked eqg 537)
Other 6(7.1) 5(1.7) 1(5.0) Soya 762)
Country of residence i 19 (14.1)
(N=98)
Meat 11(8.1)
England 93 (94.9) 68 (94.4) 25 (96.1) .
Chicken 6(4.4)
Northern Ireland 2(2.0 2(2.8) -
Beef 2(1.5)
Other 3(3.1) 2(2.8) 1(3.9)
- - — Other meats* 3(2.2)
Diagnosing clinician g
(N=98) Grains 15(11.1)
Paediatric allergist 44 (44.9) 34 (47.2) 10 (385) 0z S
General paediatricians 26 (26.5) 19 (26.4) 7(26.9) Rice 6(44)
with special interest in Wheat 3(2.2)
allergy Fruits and vegetables 26 (19.3)
General paediatrician 14 (14.3) 10 (13.9) 4(15.4) RN 8(5.9)
Allergy-associated HCP 7 (7.2) 4 (5.6) 3(11.5) Avocado 5(3.7)
Othgr p.aediatric 3(3.1) 101.4 2(7.7) Sweet potato 53.7)
specialist
Potato 2(1.5)
Parent 2(2.0) 2(2.8) - .
Other fruit or vegetablet 6 (4.4)
GP 1(1.1) 1(1.4) =
- - Peanut and tree nuts 4(3.0)
Age first reaction (N=93)
Coconut seed 3(2.2)
Less than 9 months 73 (78.5) 48 (70.6) 25 (100)
9 or more months 20 21.5) 20 (29.4) _ The table describes the number of reactions where this food was implicated as a trigger (n
P (%)). For reactions triggered by a compound meal, all potential food triggers were included.
Family history of atopy 53 (66.3) 40 (66.7) 13 (65.0) For example, a reaction caused by a mixed dish of rice and chicken, both rice AND chicken
(N=80) are recorded here as triggers.
Personal history of atopy *Other meats included pork, turkey and lamb.
(N=87) tOther fruits and vegetables included strawberry, mango, prune, broccoli, butternut squash
and legumes.
Any 50 (57.5) 40 (61.5) 10 (45.5)
Eczema 44 (45.0) 35 (48.6) 9 (36.0)
Food allergy 32(33.7) 22 (31.0) 10 (41.7) exclusively breastfed infants before the introduction of solid
IgE 9(10.3) 8 (11.1) 1(4.1) foods.
Non-IgE 15(17.2) 11(15.3) 4(15.3)
Indeterminate 8(9.2) 3(43) 5(19.2) Presenting features
Rhinitis 4(43) 3(43) 1(4.1) Vomiting comprised part of the surveillance case definition, so
Caesarean delivery 23(30.7) 21 (35.6) 2(12.5) was present in all cases. Where data were available, the most
(N=75) common secondary presenting features included lethargy or
Te;n;/ggstation (N=89)  82(92.1) 62(92.5) 20(90.9) floppiness (84 of 93, 90%), pallor (73 of 87, 84%) or loose
E: § ’d_ . stool (44 of 85, 529%) (table 3). Hypothermia (4 of 49, 8.20),
(h’fj;s)ee ing duration hypotension (3 of 71, 4.2%) and bloody stool (3 of 85, 3.5%)
Never breast fed 10(13.3) 6(105) 4022) were the least frequently reported presenting features.
<4 months 20 (26.7) 17 (29.8) 3(16.7) .
4-6 months 22 (293) 16 (28.1) 6(33.3) Initial management
N .
7212 months 17027 13228 4022) Hal.f of cases (50 of 98., 51%) were . admitted or observed
12 months 6(80) 589) 15.6) during at least one of their FPIES reactions (table 3). Manage-

Patient number (percentage).
GP, general practitioner; HCP, healthcare professional.

19 of 135). Rice and soya-triggered FPIES accounted for only
4.4% (6 of 135) and 5.2% (7 of 135), respectively. The most
common initial food trigger was cow’s milk (33%, 32 of 98),
followed by fish (15%, 14 of 98) and hen’s egg (14%, 14 of
98; online supplemental tables 1 and 2). There were only two
cases (2%) where the initial trigger was soya. In the 32 cases
where milk was the initial trigger, only 2 cases claimed soya
was a subsequent trigger. There were no cases reported in

ment involved oral rehydration solution (39 of 98, 40%),
intravenous fluids (25 of 98, 25%) and intravenous antibiotics
(13 of 98, 13.0%). Four patients were admitted to the paedi-
atric intensive care unit and one patient was treated with intra-
muscular epinephrine (first-line treatment for anaphylaxis, not
for FPIES). Only 5% (5 of 98) received ondansetron as treat-
ment. No patients were treated with steroids or underwent an
unnecessary surgical procedure.

Dietary management

At the time of diagnosis, 46% (41 of 98) of patients were
already excluding at least one food from their diet. This
proportion was higher for the multiple-food trigger group
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Table 3 Clinical presenting features, initial management and
further management on discharge of FPIES cases

Multiple trigger
Presenting features Total (N=98) Single trigger (N=72) (N=26)
Vomiting 98 (100) 72 (100) 26 (100)
Diarrhoea 44/86 (51.2) 30/64 (46.9) 14/22 (63.6)
Bloody stool 3/85 (3.5) 2/62 (3.2) 1123 (4.3)
Pallor 73/87 (83.9) 58/64 (90.6) 15/23 (71.4)
Lethargy/floppiness 84/93 (90.3) 67/71 (94.4) 17122 (77.3)
Hypotension 3/71 (4.2) 0/51 (0) 3/20 (15.0)
Hypothermia 4749 (8.2) 2/38 (5.3) 2/11(18.2)
Observed or admitted 50 (51.0) 36 (50.0) 14 (53.9)
Paediatric intensive care 4 (4.1) 2(2.8) 2(7.7)
admission
Oral rehydration solution 39 (39.8) 29 (40.3) 10 (38.5)
Intravenous fluids 24 (24.5) 19 (26.4) 5(19.2)
Ondansetron 5(5.1) 2(2.8) 3(11.5)
Intravenous antibiotics 13(13.3) 9(12.5) 4 (15.4)
Intramuscular epinephrine 1 (1.0) 1(1.4) -
Abdominal ultrasound 4(4.) 3(4.2) 1(3.9)
scan
Barium study 2(2.0) 2(2.8) -
Other investigations™ 13(13.3) 6(8.3) 7 (26.9)
Discharged with 3(3.1) 1(1.4) 2(7.7)
epinephrine autoinjector
Discharged with action 65/95 (68.4) 51/72 (71.0) 15/23 (57.7)
plan
Given open access 30 (30.6) 19 (26.4) 11(42.3)
Had follow-up arranged 93 (94.9) 69 (95.8) 24 (92.3)
Referred onwards 89 (90.8) 66 (91.7) 23 (88.5)
Paediatric allergist 54 (55.1) 39 (54.2) 15 (57.7)
General paediatrician 31 (31.6) 24 (33.3) 7(26.9)
with allergy interest
General paediatrics 4(4.1) 3(4.2) 1(3.9)
Othert 3(3.1) 1(1.4) 1(3.9)
Dietitian involved 63 (64.3) 46 (63.9) 17 (65.4)
Food challenge performed 7 (7.1) 5(6.9) 2(7.7)

The denominator is stated where there are missing data.

*Other investigations included urine, blood, viral and cerebrospinal fluid (CSF) cultures,
electroencephalogram (EEG), electrocardiogram (ECG), surgical review and CT/MRI.
tOther referrals were to paediatric gastroenterology and neonatal clinics. Number of cases
(percentage).

FPIES, food protein-induced enterocolitis syndrome.

(73%, 16 of 26) compared with the single trigger group
(38%, 25 of 72) (online supplemental table 3). Following
diagnosis, trigger food exclusion was advised to all patients,
and additional foods were excluded in 18% (18 of 98) (online
supplemental table 4). The most common additional dietary
exclusion in cow’s milk triggered FPIES was soya, excluded
in 11 of 32 (34%) (online supplemental table 3). In 32 cow’s
milk-triggered FPIES, 22% (7 of 32) of infants received an
extensively hydrolysed formula, 34% (11 of 32) an amino acid
formula and 19% (6 of 32) were breast fed, while in 22% (7 of
32), dietary management was not known. At the time of diag-
nosis, 46 of 98 (47%) were still in part breast fed, and of these
31 of 46 (67%) had maternal dietary exclusion.

Further management

Follow-up was arranged in 95% (93 of 98) of cases with 55%
(54 of 98) referred to a regional paediatric allergist and 65%
(63 of 98) had a dietitian involved (table 3). An FPIES action
plan was provided at discharge in 68% (65 of 98) of cases, 31%
(30 of 98) had direct open access to acute paediatric services
arranged. Three cases were discharged with an epinephrine
autoinjector suggesting possible diagnostic confusion.

DISCUSSION

This is the first prospective epidemiological study of FPIES in
the UK and Ireland. We estimated an incidence of 0.006% for
England alone but this is likely to be an underestimate due to
under-recognition by healthcare professionals. We were unable
to calculate incidence in other participating countries as only
five other cases were reported. Cow’s milk, fruits and vegetables,
hen’s egg and fish were the most common specific trigger foods
and about a quarter of infants had more than one trigger. There
was a significant delay in making an FPIES diagnosis with many
infants experiencing three or more FPIES reactions before a
healthcare professional confirmed the diagnosis. Most reported
were diagnosed clustered around local specialist centres.

Our incidence is much lower than reported elsewhere in the
world." The UK-based EAT Study cohort described an incidence
of 0.23% of FPIES, with 3 cases in 1303 infants.'* "> Although
we used the same analytical case definition as the Australian
surveillance study to allow for international comparison, we
found only half their rate of cases.'” This may be due in part
to differences in patient access to paediatricians between the
two countries, which is more limited in the UK. Many potential
cases may have presented to primary care alone, as half the cases
identified did not present to an emergency department. Under-
recognition may be particularly true for milk-triggered FPIES, as
milder cases may be mistaken for non-IgE milk allergy, for which
guidelines encourage management in primary care.'* Accurate
BPSU reporting is reliant on contact with senior secondary care
staff, reported outside of the acute setting. Many of the milder
cases may not have been seen by a consultant paediatrician and
slipped through the surveillance net. Most infants had suffered
several reactions before the diagnosis was made with a signifi-
cant lead time to diagnosis. For a disease presenting in infancy
during weaning, unnecessary diagnostic delay is not acceptable,
and compares poorly with the short lead times reported by
Australian surveillance.'® In the future, surveillance should also
include allied health professionals and general practitioners, as
milder cases are likely to present and be managed under their
supervision.

FPIES food triggers are similar to those reported in other
countries but describe a pattern unique to the UK.” As in other
studies, cow’s milk, which is the main staple food for young
infants, remains the most common trigger. There were very
few soya-triggered cases compared with the USA and France,
and significantly fewer cases of rice FPIES than seen in the
Australian study.® "' Unlike US reports, milk soy cross reac-
tivity was uncommon, so it may be possible to use soya as an
acceptable formula choice for UK children with FPIES over the
age of 6 months. Tolerability of soya was not explicitly exam-
ined in the survey, however there was a significant delay in the
FPIES diagnosis, making it likely that the infants would have
been exposed to many additional foods including soya. FPIES
reactions occur to common weaning foods and will vary by the
country of residence, and may also be related to genetic factors.?
This will impact on clinical practice, for instance, international
consensus guidance suggests avocado is a ‘safe food’, yet we and
others report this as a more common trigger.! '* Advice on the
introduction of complimentary foods should be tailored to local
patterns of food triggers.

We have undertaken a survey of FPIES in the UK and Ireland
and found evidence of delayed diagnosis leading to multiple
allergic reactions and under-recognition with clusters of cases
around centres with specialist interest. In the absence of a
biomarker for diagnosis, improvement of recognition and educa-
tion among frontline clinicians in primary and secondary care
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and prompt referral of cases to specialist services will help to Data availability statement No data are available.

improve outcomes for patients and families. Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
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Food Protein Induced Enterocolitis Syndrome

Reporting Instructions:

Please complete questions on tabs A through H
This should take about 20-30 minutes of your time and you will need access to their medical notes

Case Definition:
An infant under 24 months at time of initial FPIES reaction where there was a history of

Repeated episodes of vomiting presenting within 4 hours after eating AND
Removal of this food resulted in resolution of symptoms

Excluding:

Fever >38°C

Any cutaneous symptoms (urticaria, angioedema)

Respiratory features (difficulty in breathing/talking, swelling of tongue, tight throat/hoarse voice, wheeze and/or persistent
cough)

Other causes such as confirmed sepsis, an acute abdomen, gastroenteritis or cyclical vomiting syndrome
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Section A: Reporter details

This page of the case notification form will be stored
separately from the rest of the questionnaire and personal
identifying information for the case will be used only for
linkage of records.

Al Date of questionnaire completion

A2 Consultant responsible for case

A3 Name of reporter if other
A4 Hospital

A5 Hospital postcode

A6 Telephone number

A7 Email
A8 Speciality of consultant
A9 Other speciality
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B1
B2
B3
B4
B5
B5i
B6
B6i

02
03

This page of the case notification form will be stored separately from the rest of the questionnaire

and personal identifying information for the case will be used only for linkage of records.

NHS / CHI Number Code Ethnicity - enter code in question B5
Partial home postcode White
Sex 1 English / Welsh / Scottish / Northern Irish / British
Date of birth 2 Irish
Ethnicity 3 Gypsy or Irish Traveller
Ethnicity other 4 Any other White background
Country of residence Mixed/ Multiple Ethnic Groups
Other country 5 White and Black Caribbean
6 White and Black African
7 White and Asian
8 Any other Mixed / Multiple ethnic background
Asian / Asian British / Asian Irish
If resident in England look up the 9 Indian
Index of Mulitple Deprevation (IMD) score 10 Pakistani
based on their the FULL home postcode from 11 Bangladeshi
https://tools.npeu.ox.ac.uk/imd/ 12 Chinese
13 Any other Asian background
IMD score Black / African / Caribbean / Black British / Black Irish
IMD quintile 14 African
15 Caribbean
16 Any other Black / African / Caribbean background
Other ethnic group
17 Arab
18 Any other ethnic group
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Section C Presentation and clinical features

C1 Age of initial presentation in months months
c2 Date of diagnosis of FPIES

c3 Have alternative diagnoses been excluded?

ca Has exclusion of the food resolved symptoms

Has the patient had a further episode of profuse
Cc5 vomiting after eating the same suspected food?

Were any of the following features present
(o] during the primary SUSPECTED FPIES episode?

Repeated vomiting within 4 hours of
consumption

Diarrhoea within 24 hours of consumption
Bloody diarrhoea within 24 hours of consumption
Recorded hypotension

Patient requiring intravenous fluid

Pallor

Floppiness

Lethargy

Skin (e.g urticaria, angioedema)

Respiratory (e.g stridor, wheeze)
Child attended emergency walk in centre or A&E

On the primary suspected FPIES episode what
was the patient’s temperature?
c8 Who made the diagnosis of FPIES?

C8A State other HCP / specialist

Cc7
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Section C

C9A

Presentation and clinical features
Primary FPIES episode

These questions relate to the primary FPIES

trigger food(s) that lead to the initial

diagnosis being made. In some cases it may

be impossible to identify a single allergen,

for instance a child reacting to rice pudding

both milk and rice may be suspected.

Please record ALL allergens that were implicated in this reaction.

[1Milk  []Baked Milk
[1soya
[]Egg [ ] Baked Egg
[ ] Fish

[ 1 Chicken [] Beef
[ ] Other Meat Please state other meat

[ 1Rice [1Corn
[TWheat []Oats

[ ] Other Grain Please state other grain

[ ] Fruit or Vegetable
Please state fruit or vegetable(s)

[ ] Other food Please state other food

[]Triger not known
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C9B Age of initial reaction to these foods months
Number of FPIES reactions before diagnosis Make a note of the number of presentations to emergency services
cocC was made? here
Has food ever been ingested without FPIES
C9oD reaction?
Average time from ingestion of food trigger
COE to FPIES reaction hours
Were allergy tests positive to these food
C9F triggers?

Has the child experienced subsequent FPIES
C10 reactions to other foods?

If answer to C10 is Yes, complete the second and third presentation Tabs (labelled Cll second,
and Cll third) then move on to section D Medical History
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Section D: Family History/Past Medical History

D1 Family history of an allergic disorder in a parent or sibling?
D2 Does any sibling have a diagnosis of FPIES (or a previous diagnosis now
outgrown)?
D3 Does the index child have any other allergic disorder?
If yes please specify:
D3A Eczema
D3B Wheeze / Asthma
D3C Allergic Rhinitis
D3D Food Allergy
D3E Please state other food allergy
D4 Duration of exclusive breast feeding?
D5 Age when solids first introduced:
D6 At the time of diagnosis of FPIES was the child already excluding any food
allergens?
D6A Specific food(s) excluded
D7 At the time of diagnosis was the child exclusively breast feeding?
D8 Mode of delivery
D9 Gestation
D10
Describe allergic disease
Mother D10OM
Father D10F
Sibling(s) D10S

months

months
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Section E:

El

E1A

E2

E2A

E3

E4

Feeding advice following diagnosis

Causative foods
Following diagnosis, which food(s) were avoided Causative & additional
in the child’s diet foods

Leave blank

Following diagnosis, were any food(s) excluded
from the maternal diet if still breastfed?

Leave blank

If an infant formula was required which formula
was tolerated
Was feeding advice provided by a dietician?

Once completed please move to next tab

Stiefel G, et al. Arch Dis Child 2021;0:1-5. doi: 10.1136/archdischild-2020-320924



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsihility arising from any reliance
Icad o { ! & Be forcg Arch Dis Child

Supplemental material p this suppfemental material which has been stpplied by the aut

Section F: Investigations

Did the child require observation in walk in centre / A&E / child
assessment unit or require a hospital admission for any FPIES
F1 reaction?

Ignore and move on to F3
F2 Number of PICU admissions

Were any of the following interventions/investigations

F3 performed during ANY FPIES episode prior to diagnosis?
F3A Abdominal Ultrasound

F3B Abdominal barium study

F3C Gas enema

F3D CT or MRl scan

F3E EEG

F3F Surgical consultation

F3G Operation, please specify

F3H Other procedure of investigation. Please specify
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Were any of the following results of investigations

F4 found during ANY FPIES episode prior to diagnosis?

F4A Leucocytosis Leave blank | | x10(9)/L
F4B Neutrophilia Leave blank | | x10(9)/L
F4C Thrombocytosis Leave blank | | x10(12)/L
F4D Metabolic Acidosis Leave blank | |

F4E Hypoglycaemia Leave blank | | mmol/L
F4F Methaemoglobinaemia Leave blank

FAG Leave blank

F4H Leave blank g/dL
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Section G: Emergency Management

How was the child managed during these emergency
department/ emergency walk in centres / hospital admissions?

G1 Please tick all interventions that were used at least once
[ ] Oral Rehydration
[ ] Intravenous fluid
[ ] Corticosteroids
[ 1 Ondansetron
[ 1 Anaphylaxis management as IM adrenaline

[ 11V antibiotics

G2 Was an adrenaline autoinjector provided for future emergency
FPIES management?
Was a written emergency action plan given in case of future

G3 .
FPIES reactions?

Ga Did the child have a challenge to the causative food trigger(s) to
support the diagnosis of FPIES?
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Section H: Outcomes

Was follow up arranged following a diagnosis of FPIES?

H1
H2 Was the child referred to clinic?
H2A If yes please state nature of clinic?
H2B
Was open access to the local hospital arranged for the
H3 child?

Thank you for taking the time to complete the Questionnaire

Return details

Return by email preferably using an NHS dot net (@nhs.net) account
If you do not have access to an NHS dot net account make sure that this spreadsheet remains
password protected
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Supplementary Table 1 Primary food triggers for all cases, single and multiple trigger FPIES.
Numbers of cases (not reactions) (percentage).

Primary food trigger Total Single trigger Multiple trigger

(N=98) (N=72) (N=26)

Milk 32(32.7) 23 (31.9) 9 (34.6)

Egg 14 (14.3) 13 (18.1) 1(3.85)

Fish 15 (15.3) 15 (20.8) -

Fruit and vegetables 14 (14.2) 8(11.1) 6(23.1)

Grains 10 (10.2) 4 (5.6) 6(23.1)

Meat 7(7.1) 3(4.2) 4 (15.4)

Peanut and tree nuts 4(4.1) 4 (5.6) -

Soya 2(2.1) 2(2.8) -

Supplementary Table 2 Total reported numbers of FPIES reactions. Number of reactions
(percentage)

Total reactions reported (N=135)

Number of times food ingested before diagnosis
made (n=114)

o 1 21 (18.4)
o 2 45 (39.5)
e 3 24 (21.1)
e >3 24 (21.1)
Reproducibility of symptoms to the food trigger 85 (64.9)

causing the initial reaction (n=131)
Timing of reaction from ingestion (n=113)

e <1hour 7(6.2)
e 1-2 hours 77 (68.1)
e >2-4 hours 27(23.9)
e >4 hours 2(1.8)
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Supplementary table 3 Dietary management of FPIES cases. Number (percentage)

Total population Single trigger Multiple trigger
N 98 72 26
Already excluding foods at time | 41 (45.6) 25 (37.8) 16 (72.7)
of diagnosis
Food exclusion advised at
diagnosis
Causative foods only | 80 (81.6) 61 (84.7) 19 (73.1)
Additional foods | 18 (18.4) 11 (15.3) 7 (26.9)
Maternal dietary exclusion if still
breastfed (N = 46)
Causative foods only | 24 (52.7) 20 (55.6) 4 (40.0)
Additional foods | 7 (15.6) 4(11.1) 3(30.0)
No exclusion | 15 (33.3) 12 (33.3) 3(30.0)
Use of non-standard infant
formulas in milk FPIES (N = 32)
EHF | 7 (21.9) 5(21.7) 2(22.2)
AAF | 11(34.3) 7 (30.4) 4 (44.4)
Breastfed | 6 (18.8) 5(21.7) 1(11.1)
Soya formula | 1(3.1) 1(4.3) -
Don’t know | 7(21.9)

Supplementary Table 4 Excluded foods based on the main primary FPIES triggers. numbers

(percentage)

Foods excluded at time of Milk primary trigger (32) Egg primary trigger | Fish Primary

diagnosis (14) Trigger (15)
Milk 32 (100) 4(28.5) -
Egg 2(6.3) 14 (100) 2(13.3)
Fish 1(3.1) - 14 (93.3)
Nuts - 1(7.1) 2(13.3)
Grains 2(6.3) - -
Fruit/ vegetables - - -
Meat 1(3.1) - -
Soya 11 (34.4) - -
Seeds 1(3.1) - -
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