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In 2014, the European Academy of Allergy and Clinical Immunology published prev-

L . eight big food allergens (i.e. cow's milk, egg, wheat, soy, peanut, tree nuts, fish and
Funding information

DBV Technologies SA shellfish) in Europe for studies published between 2000 and 2012. The current work
provides 10-year updated prevalence estimates for these food allergens. A proto-
col was registered on PROSPERO before starting the research (reference number
CRD42021266657). Six databases were searched for studies published 2012-2021,
added to studies published up to 2012, resulting in a total of 93 studies. Most stud-
ies were graded as at moderate risk of bias. The overall pooled estimates for all age

groups of self-reported lifetime prevalence were as follows: cow's milk (5.7%, 95%
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1 | INTRODUCTION

Over a decade ago, the European Academy of Allergy and Clinical
Immunology (EAACI) commissioned a systematic review and meta-
analysis on the frequency of food allergy (FA) and food sensitiza-
tion (FS) in Europe, which were to provide underpinning evidence to
support the development of the EAACI food allergy and anaphylaxis
guidelines.l'2 Part of that work was to provide the prevalence esti-
mates of FA/FS to the eight most common foods in Europe (i.e. cow's
milk, egg, wheat, soy, peanut, tree nuts, fish and shellfish) based on
studies published between January 2000 and September 2012.2
Several studies have now been published since then, indicating that
an update of the previous review is now warranted. In the current
manuscript, we provide the 10-year updated prevalence estimates
to that work.

2 | METHODS

2.1 | Protocol registration, search strategies, and
study identification and selection

A protocol was registered on the International Prospective Register
of Systematic Reviews (PROSPERO) with reference number
CRD42021266657 before starting the research. The search strat-
egies were customized from the methodology already employed
in the previous EAACI review."? Briefly, six electronic databases
(MEDLINE, EMBASE, CINAHL, Web of Science, Cochrane Library
and Scopus) were searched to collect relevant papers or conference
abstracts published between September 2012 and June 2021. All
keywords employed in the 2014 reviews were retained; addition-
ally, new keywords were added to avoid missing any relevant stud-
ies, as well as to account for developments that have occurred in
the respective databases over the last decade. The search strategies
have been reported previously.® No language restriction was applied
in searching the databases. Studies published in a language other
than English were translated by a researcher fluent in the language.
When translation was not possible, but an English abstract was avail-
able, relevant information was extracted from the paper abstract,

confidence interval 4.4-6.9), egg (2.4%, 1.8-3.0), wheat (1.6%, 0.9-2.3), soy (0.5%,
0.3-0.7), peanut (1.5%, 1.0-2.1), tree nuts (0.9%, 0.6-1.2), fish (1.4%, 0.8-2.0) and
shellfish (0.4%, 0.3-0.6). The point prevalence of food challenge-verified allergy were
as follows: cow's milk (0.3%, 0.1-0.5), egg (0.8%, 0.5-1.2), wheat (0.1%, 0.01-0.2), soy
(0.3%, 0.1-0.4), peanut (0.1%, 0.0-0.2), tree nuts (0.04%, 0.02-0.1), fish (0.02%, 0.0-
0.1) and shellfish (0.1%, 0.0-0.2). With some exceptions, the prevalence of allergy
to common foods did not substantially change during the last decade; variations by

European regions were observed.

epidemiology, Europe, food allergy, sensitization, systematic review

while at the same time using Google Translate to translate the text.
This precaution allowed us to have a clear idea of the content of the
paper from the summary of the abstract, thus limiting the risk of data
misinterpretation.

Systematic reviews, population-based studies, cross-sectional
studies, cohort studies, and case-control studies, clinical trials and
routine healthcare studies were eligible for inclusion, while narra-
tive review, discussion papers, non-research letters or editorials,
case-series, case-studies, and animal studies were excluded. All rel-
evant papers published during 2012-2021 that were retrieved from
the database searches were screened first by title and/or abstract,
thereafter by full text, by four independent reviewers, working in
pairs (SN/GS and YA/MA). Any disagreement between the pairs
was resolved with consensus or by consultation with the project PI
(BN). All eligible studies were then added to the studies already in-
cluded in the EAACI 2014 review. The Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) flow diagram was

employed to report the screening process.

2.2 | Outcomes

The systematic review aimed to provide up-to-date data on the inci-
dence, prevalence and time trends for common FA in Europe. We in-
cluded the same eight food allergens investigated in the 2014 review,
that is cow's milk, egg, wheat, soy, peanut, tree nuts, fish and shell-
fish.2 Studies reporting on incidence or time trends were insufficient
and not homogenous enough to allow meta-analysis. Therefore,
only data on lifetime and point prevalence were included in meta-
analysis, similar to what was done in the 2014 EAACI review.'?

We defined the following meta-analysis outcomes: 1. Lifetime
prevalence (i.e. prevalence of subject reporting ever having a reac-
tion or hypersensitivity to respective foods) and point prevalence
(i.e. prevalence of subjects reporting having a reaction or hypersen-
sitivity to respective foods currently or during the past 12 months)
of self-reported FA; 2. lifetime and point prevalence of self-reported
physician-diagnosed FA (i.e. doctor-diagnosed FA reported by a sub-
ject in a questionnaire); 3. point prevalence of specific immunoglob-
ulin E (slgE) sensitization; 4. point prevalence of skin prick test (SPT)
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sensitization; 5. point prevalence of symptoms plus sIgE sensitiza-
tion; 6. point prevalence of symptoms plus SPT sensitization; 7. point
prevalence of food challenge (oral food challenge- OFC or double-
blind placebo-controlled food challenge- DBPCFC) positivity; and
8. point prevalence of food challenge positivity (OFC or DBPCFC)
and/or clinical history of FA (i.e. FA confirmed by a convincing clin-
ical judgment by a physician without food challenge). For each of
these outcomes, we estimated the updated prevalence of FA/FS to
the eight common food allergens for the period 2000-2021. In ad-
dition, we also analysed separately the data extracted from studies
published during 2012-2021, which were then compared with the
estimate obtained in the previous review for the period 2000-2012.

2.3 | Data analysis and synthesis

All new data were included in a customized data extraction form.
When sufficient data were available, the estimates were recalcu-
lated using minimally measured event, rather than extrapolated
ones, similar to what was done in the 2014 review. The Wilson score
method without continuity correction was employed to obtain the
95% confidence intervals (95% Cl).* In case of the need of clarifica-
tion regarding the data presented in a study, a request of clarifica-
tion was sent to the corresponding author of the said paper. Similar
to the EAACI review in 201412 European countries outside the
Organization for Economic Cooperation and Development (OECD)
were included in the systematic review, but not in the meta-analysis.
An exception was made for Russia and Lithuania, which were in-
cluded in the meta-analysis even in the 2014 review.'"?
Random-effects meta-analyses were performed to derive
pooled estimates of the prevalence of each FA from all studies that
provided adequate numerical data and shared clinically and method-
ologically comparable data. Stata (StataCorp. 2019. Stata Statistical
Software: Release 16. College Station, TX: StataCorp LLC) software
was employed for analysis. Heterogeneity was assessed using the
I? statistic. The meta-analysis combined the studies included in
the previous EAACI review and the new studies published during
2012-2021. When possible, the meta-analysis data were also strat-
ified by age groups (<1year, 2-5years, 6-17 years and > 18 years for
outcomes with enough records to perform meta-analysis on these
detailed age groups; otherwise, the age groups were divided into
children 0-17years and adults 218years) and by European regions
(Northern, Eastern, Southern, Western Europe) following the clas-
sification by the United Nations (see Table Al in Appendix 1). The
United Kingdom was exceptionally assigned to Western instead of

Northern Europe, as was done in the previous EAACI review.>?
2.4 | Risk of bias assessment
The risk of bias for individual studies was assessed by the same pairs

of reviewers (SN/GS and YA/MA) based on the adapted Critical
Appraisal Skills Programme (CASP http://www.casp-uk.net) quality

assessment tool, which was the same employed by the authors of
the 2014 review. Any discrepancy between the pairs was either re-

volved by consensus or after consultation with the project Pl (BN).

3 | RESULTS

The study selection and screening process are illustrated in the
PRISMA flow chart (Figure 1). Briefly, 38,903 new records published
during 2012-2021 were identified. After duplicates removal, and
upon completion of the screening procedure, 43 new studies were
included from the relevant literature and were added to the 50 stud-
ies already included in the previous EAACI reviews, giving a total
of 93 studies included in this updated systematic review and meta-
analysis.s’127 The characteristics (i.e. age of the subjects involved
and type of study) of the studies included in the review are summa-
rized in Table 1. Of the 93 included studies, 50 were cross-sectional
studies, 37 cohort studies, three systematic reviews and three case-
control studies (including one nested case-control study). Some of
the studies were multi-centres international studies, therefore re-
porting multiple estimates for each outcome investigated (i.e. one
estimate for each centre/country involved). In the meta-analysis,
each of these centres was treated as an independent study. The
majority of the studies (n=67) were undertaken only in children.
Most studies were graded at a moderate risk of bias. Table 2 sum-
marizes the grading of the main CASP quality assessment features

for all studies.

3.1 | Frequency of FA

The frequency estimates for specific FA/FS are summarized in
Tables 3 and 4. The pooled prevalence estimates for the specific FA/
FS according to the different assessment methods for both point
and lifetime prevalence are presented in Figures 2-6. Detailed re-
sults for each specific FA stratified by age groups and by European
regions are presented in Figures S1-S55. Overall, the heterogeneity
between the pooled studies was significant, regardless of the as-
sessment method used (Izz 80% in each case), which is an indication
of the notable variations in the prevalence of FA across European
countries. Below we report the meta-analysis-derived estimates of
the prevalence of the specific FA/FS.

For each of the specific FAs, there were insufficient data to
pool prevalence estimates for point prevalence of self-reported

physician-diagnosed FA.

3.2 | Cow's milk allergy

Cow's milk allergy (CMA) or sensitization was investigated in 79
studies. The overall lifetime and point prevalence for self-reported
CMA were 5.7% (95% Cl 4.4-6.9) and 3.1% (95% Cl 2.4-3.8), respec-
tively (Figure 2). The overall lifetime prevalence of self-reported
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i * Not systematic review or
systematic review with no
__J o ) ) original data (n = 10)
New studies included in review « Published prior to September
) (n=43) 2012 (n = 4)
Studies already included in the « Not European country (n = 2)
previous review but reporting « Duplicate papers (n = 3)
updated estimates on the cohort . Duplicate results present in
enrolled (n=1) _ other papers (n = 3)
2 Reports of new included studies « Paper could not be translated
= (n=55) (n=3)
E + Did not report on any of the
= eight specific FA (i.e., cow’s milk,
v egg, wheat, soy, peanuts, tree
nuts, fish, shellfish) (n = 17)
Total studies included in review
(n=93)
— Reports of total included studies
(n=120)

FIGURE 1 PRISMA flow diagram for updated systematic review on prevalence of food allergy to the eight common foods in Europe,

2000-2021.

physician-diagnosed CMA was 4.1% (95% Cl 2.5-5.6) (Figure 3).
Point prevalence of sIgE positivity to cow's milk was 5.5% (95% Cl
3.8-7.2), 0.7% (0.4-1.2) for SPT positivity (Figure 4), 0.1% (95% Cl
0.05-0.2) for slgE positivity plus symptoms (Figure 5), 0.3% (95% Cl
0.1-0.5) for FC positivity and 1.8% (95% Cl 0.6-3.1) for FC positive
or clinical history of CMA (Figure 6).

Similar to the 2014 EAACI review, the estimates for cow's milk
allergy or sensitization were generally higher in children than in
adults, although for point prevalence of sIgE positivity and FC posi-
tivity, only two estimates each were available for adults (Figures S1,
S2, and S5-S7). For point prevalence of SPT positivity and FC posi-
tivity or clinical history of CMA, as well as for lifetime prevalence of

self-reported physician-diagnosed CMA, no data were available for
the adult population (Figures S3, S4, and S8). No consistent pattern
was found in terms of distribution of cow's milk allergic or sensitized
subjects across Europe (Figures S1-S8).

Point prevalence of self-reported CMA increased between
2000-2012and 2012-2021 from 2.3% to 3.9%, while lifetime prev-
alence was not substantially changed (6.0% vs. 6.4%) (Figure 2).
Lifetime prevalence of self-reported physician-diagnosed CMA
and point prevalence of slgE sensitization plus symptoms could
not be compared between 2000-2012 and 2012-2021 as data
were only available for 2012-2021 (Figures 3 and 5). Point preva-
lence of SPT positive cow's milk sensitization increased more than
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SPOLIDORO ET AL.

TABLE 2 Quality assessment of studies included in the systematic review: included studies 1 January 2000-30 June 2021.

Reference, country

Baricic et al., 2015, Croatia®
Barlik et al., 2013, Turkey®
Bréms et al. 2013, Sweden’

Burney et al. 2010; Woods et al. 2001, Europe,
United States of America, Australia, New
Zealand®’

Burney et al. 2014; Lyons et al. 2019, Switzerland,
Spain, Greece, Bulgaria, Poland, Lithuania,
Iceland, The Netherlands'®*

Butiene et al. 2013, Lithuania®?

Caffarelli et al. 2011, Italy*®

Chafen et al. 2010, World-wide™

Chytiroglou et al. 2015, Greece

Clausen et al. 2017, Goksor et al. 2018, Sweden*®
De Jong et al. 2019, The Netherlands!’

Depner et al. 2012, Austria, Finland, France,
Germany, and Switzerland®

Dereci et al. 2016, Turkey®’

Diwakar et al. 2017, United Kingdom20

Dogruel et al. 2016; Karakoc et al. 2015, Turkey?**%”
Du Toit et al. 2008, United Kingdom and Israel??
Dubakiene et al. 2012, Lithuania®®

Eckers et al. 2015, Germany24

Eggesbg et al. 2003, 2001a, 2001b, Norway?>*?’

Eller et al. 2009, Kjaer et al. 2008, Johnke et al. 2006,
Denmark?8-30

Erhard et al. 2021, Germany31

Falcad et al. 2004, Portugal32

Fedorova et al. 2014a; 2014b; 2016, Russia®>~**
Fox et al. 2009, United Kingdom3¢
Frongia et al. 2005, Italy®’
Gaspar-Marques et al., 2014, Portugal®®
Gelincik et al. 2008, Turkey®’
Gomez-Galan et al. 2017, Spain40

Grabenhenrich et al. 2020, Iceland, United Kingdom,
the Netherlands, Germany, Poland, Lithuania,
Spain and Greece*

Grimshaw et al. 2016, United Kingdom42
Grundy et al. 2002, United Kingdom*®
Haftenberger et al., 2013, Germany44
Hicke-Roberts et al. 2020, Sweden*
Hgst et al. 2002, Denmark®*®

Hourihane et al. 2007, United Kingdom*’
Isolauri et al. 2004, Finland*®
Ivakhnenko et al. 2013, Ukraine®’

Overall risk of bias
assessment

Moderate
Moderate
Weak

Moderate

Strong

Moderate
Moderate
Strong
Moderate
Moderate
Moderate
Weak

Strong
Weak
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate

Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate

Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate

Moderate

Components of risk of bias assessment

Study

design
Strong
Strong
Strong

Moderate

Strong

Strong
Strong
Strong
Strong
Strong
Strong
Strong

Strong
Strong
Strong
Moderate
Strong
Strong
Strong
Strong

Strong
Strong
Strong
Strong
Strong
Strong
Moderate
Strong
Strong

Strong
Strong
Strong
Strong
Strong
Moderate
Strong
Strong

Selection bias

Moderate
Moderate
Moderate

Moderate

Moderate

Moderate
Moderate
Moderate
Moderate
Moderate
Strong

Moderate

Strong

Moderate
Moderate
Moderate
Moderate
Moderate
Moderate

Moderate

Strong
Moderate
Strong
Moderate
Moderate
Strong
Weak
Moderate
Moderate

Moderate
Moderate
Moderate
Moderate
Moderate
Weak

Moderate

Moderate

Exposure
assessment

Not applicable
Not applicable
Not applicable
Moderate

Not applicable

Not applicable
Moderate

Not applicable
Not applicable
Not applicable
Not applicable
Not applicable

Not applicable
Not applicable
Not applicable
Moderate
Moderate
Not applicable
Moderate
Not applicable

Not applicable
Not applicable
Not applicable
Moderate

Not applicable
Not applicable
Moderate

Not applicable
Not applicable

Not applicable
Not applicable
Not applicable
Not Applicable
Not applicable
Moderate

Moderate

Not applicable

Outcome
assessment

Moderate
Moderate
Weak

Moderate

Strong

Moderate
Weak
Strong
Moderate
Moderate
Moderate
Weak

Strong
Weak
Moderate
Strong
Strong
Strong
Strong
Strong

Moderate
Weak
Moderate
Strong
Weak
Moderate
Strong
Moderate

Moderate

Moderate
Strong
Moderate
Moderate
Strong
Strong
Moderate

Moderate

(Continues)
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TABLE 2 (Continued)

Reference, country

Jarvenpéi et al. 2014, Finland*®

Johansson et al. 2005, Sweden and Norway>!
Jorge et al. 2017, Portugal®

Julge et al. 2001, Vasar et al. 2000, Estonia®>>*
Jurisson et al. 2015, Estonia®®
Kaya et al. 2013, Turkey®

Kelleher et al. 2014, Ireland®”

Kotz et al. 2011, United Kingdom>®
Krause et al. 2002, Greenland”’?
Kristinsdottir et al. 2011, Iceland®®

Kucukosmanoglu et al. 2008, Turkey61

Kurulaaratchy et al. 2005, Arshad et al. 2001, Tariq

et al. 2000, United Kingdom%?~%*
Kvenshagen et al. 2009, Norway®’
Le et al. 2015, The Netherlands®®
Lozoya-Ibafiez et al., 2020, Portugal®’

Lyons et al. 2020, Switzerland, Spain, Greece,
Bulgaria, Poland, Lithuania, Iceland, and The
Netherlands®®

Majkowska-Wojciechowska et al. 2009, Poland®’
Marklund et al. 2004, Sweden”®

Matricardi et al. 2007, Germany71

Matsyura et al. 2017, Ukraine”?

Mortz, et al. 2013, Denmark”®

Mossakowska et al. 2008, Poland”

Mustafayev et al. 2013, Turkey’”

Nicolaou et al. 2010, United Kingdom”®
Niggemann et al. 2011, Germany’’

Orhan et al. 2009, Turkey’®

Ostblom et al. 2008a, 2008b, 2008c¢; Almqvist et al.

2005, Sweden’?®2
Osterballe et al. 2009, Denmark®3
Osterballe et al. 2005, Denmark®*
Patelis et al. 2014, Sweden and Iceland®
Pawliriska-Chmara et al.2015, Poland®®
Penard-Morand et al. 2005, France®”
Pereira et al. 2005, United Kingdom®®
Protudjer et al. 2018, Sweden®’
Pyrhénen et al. 2011 and 2009, Finland”%%*
Pyziak and Kamer 2011, Poland??
Rance et al. 2005, France”®
Raciborski et al. 2012, Poland®*
Rentzos et al. 2019, Sweden”®

Roberts et al. 2005 and Lack et al. 2003, United
Kingdom?¢?”

Overall risk of bias
assessment

Strong

Moderate
Strong

Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate

Moderate

Moderate
Moderate
Moderate
Strong

Moderate
Moderate
Moderate
Strong

Strong

Moderate
Moderate
Moderate
Moderate
Moderate

Moderate

Moderate
Moderate
Strong

Moderate
Moderate
Moderate
Strong

Moderate
Moderate
Moderate
Moderate
Strong

Moderate

Components of risk of bias assessment

Study
design
Strong
Moderate
Moderate
Strong
Strong
Strong
Strong
Moderate
Strong
Strong
Strong
Strong

Strong
Strong
Strong
Strong

Strong
Strong
Strong
Moderate
Moderate
Strong
Strong
Strong
Strong
Strong
Strong

Strong
Strong
Strong
Moderate
Moderate
Strong
Strong
Moderate
Moderate
Strong
Moderate
Strong
Strong

Selection bias

Moderate
Weak
Moderate
Moderate
Moderate
Strong
Moderate
Moderate
Moderate
Moderate
Moderate

Moderate

Moderate
Moderate
Moderate

Strong

Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate

Moderate

Moderate
Moderate
Strong
Moderate
Moderate
Moderate
Strong
Moderate
Weak
Moderate
Moderate
Strong
Moderate

Exposure
assessment

Not applicable
Not applicable
Not applicable
Moderate

Not applicable
Not applicable
Not applicable
Moderate

Not applicable
Not applicable
Not applicable
Not applicable

Moderate

Not applicable
Not applicable
Not applicable

Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not Applicable
Moderate

Not applicable
Not applicable
Not applicable

Not applicable
Not applicable
Not applicable
Not applicable
Moderate
Not applicable
Not applicable
Moderate
Moderate
Not applicable
Not applicable
Not applicable
Moderate

Outcome
assessment

Strong

Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Strong

Moderate

Moderate

Strong
Moderate
Moderate

Strong

Weak
Weak
Moderate
Moderate
Moderate
Weak
Moderate
Strong
Moderate
Strong
Moderate

Strong
Strong
Strong
Moderate
Moderate
Strong
Strong
Strong
Strong
Weak
Moderate
Moderate

Strong

85UB017 SUOWILIOD 3AIRID) 3|edldde 8Ly Ag pausenoh a1 saolfe YO ‘8Sn J0 S3|nI 04 A%Iq1T 8UIUO /8|1 UO (SUORIPUOD-PUR-SLLBYW0D" A3 1M A RRIq 1 RU1IUO//SARY) SUORIPUOD PUe SWiS | 83U} 885 *[£202/.0/TZ] uo Ariqi aulluo A8 |im ‘AiseAiun ybinquipa Aq TOSST'IR/TTTT 0T/I0p/W00" A3 | 1M Al Ul uO//:SARY WOy papeo|umoq ‘0 ‘G66686€T



SPOLIDORO ET AL.

TABLE 2 (Continued)

Components of risk of bias assessment

Overall risk of bias Study

Reference, country assessment
Rona et al. 2007, World-wide”® Moderate
Ronchetti et al. 2008, Italy?’ Moderate
Sandin et al. 2005, Sweden and Estonia'®® Moderate
Schifer et al. 2001, Germany*°? Moderate
Schnabel et al. 2010, Germany102 Moderate
Skypala et al. 2013, United Kingdom!°® Moderate
Soost et al. 2009 and Zuberbier et al. 2004, Roehr Moderate

et al. 2004, Germany!04-106

Stefanaki et al. 2018, Greece!®” Strong

Steinke et al. 2007, Europe’®® Moderate
Sterner et al. 2019, Sweden'®? Moderate
Strinnholm et al. 2014; Winberg et al. 2015, Moderate
Sweden!0111
Van den Hoogen et al. 2014, The Netherlands!'? Moderate
Venkataraman et al. 2017, United Kingdom!*® Moderate
Venter et al. 2010, United Kingdom“"’ Moderate
Venter et al. 2008; Dean et al. 2007; Venter et al. Moderate
2006, Venter et al. 2016a and Venter et al. 2016b
United Kingdom!*>1%/
Venter et al. 2006, United Kingdom!18 Moderate
Venter et al. 2016a and 2016b, United Kingdomm"120 Moderate
von Hertzen et al. 2006, Finland and Russia'?! Moderate
Westerlaken-van Ginkel et al., 2020, The Moderate
Netherlands!??
Xepapadaki et al. 2015, Europe®® Moderate
Zeyrek et al. 2015, Turkey'?* Moderate
Zivic et al., 2018, Croatia'® Moderate
Zuidmeer et al. 2008, World-wide'?® Moderate

Exposure Outcome
design Selection bias assessment assessment
Strong Moderate Not applicable Strong
Moderate Moderate Not applicable Moderate
Moderate Moderate Not applicable Moderate
Strong Moderate Not applicable Moderate
Strong Moderate Moderate Moderate
Strong Moderate Not applicable Moderate
Moderate Moderate Moderate Strong
Strong Strong Not applicable Strong
Strong Moderate Not applicable Weak
Strong Moderate Not applicable Moderate
Strong Moderate Not applicable Moderate
Strong Weak Not applicable Moderate
Strong Moderate Not applicable Moderate
Strong Moderate Moderate Strong
Strong Moderate Moderate Strong
Strong Moderate Not applicable Strong
Strong Moderate Not applicable Strong
Moderate Moderate Moderate Moderate
Strong Moderate Not applicable Moderate
Strong Moderate Not applicable Moderate
Moderate Moderate Not applicable Moderate
Strong Moderate Not applicable Moderate
Strong Weak Not applicable Strong

Note: The following records were extracted from conference abstracts (or posters), or from letters published in scientific journals: Butiene et al.,
Diwaker et al., Ecker et al., Fedorova et al. (2014a, 2014b, and 2016), Jirisson et al., Karakoc et al., Kelleher et al., Matsyura et al., Mortz et al.
Pawlinska-Chmara et al., Raciboroski et al., Stefanaki e al., Zivic et al. and Clausen et al. data were extracted from a university thesis. Data recorded
were reported as ‘studies’; therefore, one row may combine data extracted from more than one paper reporting on the same study. Grabenhenrich et
al. 2020 together with Erhard et al. 2021 reported on the same multi-centres study. However, since Erhard et al. reported only on the data collected
in one of the study centres, the two papers were reported in different rows. Similarly, Grimshaw et al. 2016 together with Butiene et al. 2013, Eckers
et al. 2015 and Xepapapdaki et al. 2015 reported single-centre data originating from the same multi-centres study. The four papers were therefore
reported in four separate rows. Finally, Le et al. 2015 reported the single-centre data of the same multi-centres study reported by Burney et al. 2014
and Lyons et al. 2019. The paper was therefore reported in a separate row from Burney et al. 2014 and Lyons et al. 2019. The components of the
CASP quality assessment tool are graded as follows: "strong" (green), "moderate" (orange), "weak" (red), and "not applicable" (white).

ten times between 2000-2012 (0.3%) and 2012-2021 (3.8%), but
8 out of the 10 available estimates were extracted from studies
published between 2000 and 2012 (Figure 4). Point prevalence
of sIgE positivity increased from 4.6% to 6.5% (Figure 4). Point
prevalence of FC positivity decreased from 0.6% to 0.2% between
2000-2012 and 2012-2021, while point prevalence of FC posi-
tivity or clinical history decreased from 1.6% to 0.7%. However,
for both outcomes only one estimate was available from 2012 to
2021 (Figure 6).

3.3 | Eggallergy

Egg allergy (EA) or sensitization was investigated in 76 studies. The
overall lifetime and point prevalence for self-reported EA were 2.4%
(95% Cl 1.8-3.0) and 1.8% (95% Cl 1.4-2.3), respectively (Figure 2).
The overall lifetime prevalence of self-reported physician-diagnosed
EA was 2.7% (95% Cl 1.7-3.6) (Figure 3). Point prevalence slgE
positivity was 4.2% (95% Cl 2.9-5.5), 0.7% (95% Cl 0.4-0.9) for SPT
positivity (Figure 4), 0.1% (95% Cl 0.1-0.2) for sIgE positivity plus
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SPOLIDORO ET AL.

symptoms (Figure 5), 0.1% (95% Cl 0.03-0.1) for FC positivity and
0.8% (95% Cl 0.5-1.2) for FC positivity or clinical history (Figure 6).
In most cases, the estimates were higher in children than in
adults, confirming what was observed in the previous EAACI 2014
paper (Figures S9, S10, and S$13-515). For point prevalence of sIgE
positivity, only one estimate was available for adults (Figure S13).
For point prevalence of SPT positivity and FC positivity or clinical
history, as well as for lifetime prevalence of self-reported physician-
diagnosed EA, no data were available for adults (Figures S11, S12,
and S16). No consistent pattern was found in frequency of EA
across European regions (Figures S9-516). Point prevalence of self-
reported EA slightly increased between 2000-2012 and 2012-2021
from 1.5% to 2.1%, while lifetime prevalence (2.5%) did not change
(Figure 2). Lifetime prevalence of self-reported physician-diagnosed
EA and point prevalence of sIgE sensitization plus symptoms could
not be compared between 2000-2012 and 2012-2021 as data
were only available for 2012-2021 (Figures 3 and 5). Point preva-
lence of SPT positivity slightly decreased from 0.8% to 0.4%, while
sIgE positivity slightly increased from 3.6% to 4.6% (Figure 4). Point
prevalence of FC positivity decreased from 0.2% to 0.02%, although
fewer estimates were available for 2012-2021 (Figure 6). As for FC

positivity or clinical history, point prevalence decreased from 1.0%
to 0.6%, but only one estimate out of four was available for 2012-
2021 (Figure 6).

3.4 | Wheat allergy

Wheat allergy (WA) or sensitization was investigated in 47 stud-
ies. The overall lifetime and point prevalence of self-reported WA
were 1.6% (95% Cl 0.9-2.3) and 1.4% (95% Cl 1.0-1.8), respectively
(Figure 2). The overall lifetime prevalence of self-reported physician-
diagnosed WA was 0.5% (95% C10.2-0.7) (Figure 3). Point prevalence
sIgE positivity was 6.5% (95% Cl 4.8-8.1), 0.7% (95% Cl 0.4-1.1) for
SPT positivity (Figure 4), 0.1% (95% Cl 0.02-0.1) for sIgE plus symp-
toms (Figure 5), 0.1% (95% CI 0.01-0.2) for FC positivity and 0.3%
(95% Cl 0.02-0.6) for FC positivity or clinical history (Figure 6).

The prevalence estimates of wheat allergy or sensitization were
higher in children than in adults for sIgE positivity, sIgE plus symp-
toms and FC positivity (Figures 521-523). The lifetime prevalence
was highest in children aged 2-5years, followed by adults, than in

other age groups, although the estimate for children aged 2-5years

TABLE 3 Summary of evidence on the frequency of allergy to cow's milk, hen's egg, wheat and soy in Europe: studies published 1 January

2000-30 June 2021.

Estimates of the
frequency of cow's milk
allergy, Percentage
(95% CI)

of hen's egg allergy,

Reference, country Percentage (95% Cl)

Baricic et al. 2015, SR point prevalence: At SR point prevalence: At

Croatia® 6-12months: 8.1% 6-12months: 3.1%

(4.8-13.4) (4.8-13.4)

At 12-24months: 4.4% At 12-24months: 4.4%
(2.3-8.1) (2.3-8.1)

At 24-48months: 3.9% At 24-48months: 2.1%
(2.3-6.5) (1.0-4.2)

All children: 5.0% All children: 3.0% (2.0-4.5)
(3.6-6.9)

Barlik et al. 2013, In children aged
Turkeyé 3-6years, 7.1% of the
SR allergic symptoms
occurred after milk
consumption

In children aged 3-6years,
25.3% of the SR
allergic symptoms
occurred after egg
consumption

Broms et al. 2013, SR point prevalence: SR point prevalence:

Sweden’ At 1-2years 3.4% At 1-2years 3.3%
(2.5-4.6) (2.4-4.5)
At 3-4years 4.4% At 3-4years 2.4% (1.8-3.2)
(3.6-5.4) At 5-6years 1.9% (1.3-2.6)
At 5-6years 4.2%
(3.4-5.3)

Burney et al. 2010;
Woods et al.
2001, Europe,
United States
of America,
Australia, New
Zealand®?

sIgE point prevalence for  slgE point prevalence for
all countries at 18- all countries at 18-
27years: 0.7% 27years: 0.2%

sIgE point prevalence for

Estimates of the

Estimates of the frequency Estimates of the frequency frequency of soy
of wheat allergy,
Percentage (95% Cl)

allergy, Percentage

(95% CI) Comment

Outcome
investigated but
specific estimate
not presented

The author specifically reported
about milk, egg and
peanut allergy. They also
investigated other food
allergens which include,
apple, pear, carrot, hazelnut,
fish, pecan, banana,
ketchup, tomato, cherry,
chicken, soy, citrus fruit but
a specific estimate for each
of these allergens was not
reported by the authors.

The authors also reported about
chocolate, foods additives,
strawberry, nut, peanuts,
tomatoes, fish, spices, corn,
purslane, oranges, banana,
sesame and honey allergy.

SR point prevalence:
At 1-2years 0.5%
(0.2-1.2)

At 3-4years 0.8%
(0.5-1.3)

At 5-6years 0.4%
(0.2-0.9)

The author also reported about
fish, peanuts, nuts and
stone fruits allergy

sIgE point prevalence  Estimate of sensitization is a

for all countries weighted average over

at 18-27years: all countries in the study

1.4% excluding birth positivity.
No weighting factor or
baseline data given, so we
were unable to recalculate
the estimate

all countries at 18-
27years: 3.4%

85UB017 SUOWILIOD 3AIRID) 3|edldde 8Ly Ag pausenoh a1 saolfe YO ‘8Sn J0 S3|nI 04 A%Iq1T 8UIUO /8|1 UO (SUORIPUOD-PUR-SLLBYW0D" A3 1M A RRIq 1 RU1IUO//SARY) SUORIPUOD PUe SWiS | 83U} 885 *[£202/.0/TZ] uo Ariqi aulluo A8 |im ‘AiseAiun ybinquipa Aq TOSST'IR/TTTT 0T/I0p/W00" A3 | 1M Al Ul uO//:SARY WOy papeo|umoq ‘0 ‘G66686€T



SPOLIDORO ET AL.

TABLE 3 (Continued)

Reference, country

Burney et al. 2014;
Lyons et al. 2019,
Switzerland,
Spain, The
Netherlands,
Poland, Bulgaria,
Greece,
Lithuania,

Iceland!®*!

Butiene et al. 2013,
Lithuania'?

Caffarelli et al. 2011,
Italy®®

Chafen et al. 2010,
World-wide!*

Estimates of the
frequency of cow's milk
allergy, Percentage
(95% CI)

sIgE point prevalence in
adults (20-54years):
All centres: 0.8%;
Switzerland: 0.7%;
Spain: 1.6%; The
Netherlands: 0.8%;
Poland: 0.7%;
Bulgaria: 0.0%;
Iceland: 1.2%

Symptoms + sIgE
positivity point
prevalence at age 20-
54years: Switzerland
0.2% (0.0-1.0),
Spain 0.2% (0.0-
1.0), Iceland 0.0%
(0.0-0.3), Poland
0.1% (0.0-0.7) The
Netherlands 0.0%
(0.0-0.2), Greece
0.0% (0.0-0.7)

slgE point prevalence
in young children
(0-18+months): 3.3%
(2.5-4.3)

SR lifetime prevalence
at 5-14years: 3.5%
(2.3-5.3)

See Rona et al.

Estimates of the frequency
of hen's egg allergy,
Percentage (95% Cl)

slgE point prevalence in
adults (20-54years):
All centres: 0.9%;
Switzerland: 1.3%;
Spain: 0.6%; The
Netherlands: 0.7%;
Poland: 1.1%; Bulgaria:
0.9%; Iceland: 0.7%

Symptoms + sIgE positivity
point prevalence at
age 20-54years:
Switzerland 0.0%
(00-0.2), Spain 0.1%
(0.0-0.7), Iceland
0.2% (0.0-0.8), Poland
0.3% (0.0-1.1), The
Netherlands 0.0
(0.0-0.2), Greece% 0.0
(0.0-0.8)

SR lifetime prevalence
at 5-14vyears: 2.4%
(1.5-3.9)

See Rona et al.

Estimates of the frequency
of wheat allergy,
Percentage (95% ClI)

slgE point prevalence in
adults (20-54years):
All centres: 4.5%;
Switzerland: 8.5%;
Spain: 10.5%; The
Netherlands: 3.0%;
Poland: 4.1%; Bulgaria:
4.5%; Iceland: 0.7%

Symptoms + sIgE positivity
point prevalence at
age 20-54years:
Switzerland 0.2
(0.0-0.7), Spain 0.4%
(0.0-1.3), Iceland
0.1% (0.0-0.6), Poland
0.0% (0.0-0.4), The
Netherlands 0.0%
(0.0-0.4), Greece 0.0%
(0.0-0.7)

SR lifetime prevalence
at 5-14years: 1.0%
(0.4-2.1)

Estimates of the
frequency of soy
allergy, Percentage
(95% ClI)

sIgE point prevalence
in adults (20-
54years): All
centres: 2.3%;
Switzerland:
4.6%; Spain:
6.5%; The
Netherlands:
1.4%; Poland:
2.3%; Bulgaria:
1.8%; Iceland:
0.1%

Symptoms + sIgE
positivity point
prevalence at
age 20-54years:
Switzerland 0.1%
(0.0-0.6) Spain
0.0% (0.0-0.4)
0.0% (0.0-0.3),
Poland 0.0%
(0.0-0.4), The
Netherlands
0.0% (0.0-0.3),
Greece 0.0%
(0.0-0.7)

Comment

In Burney et al. 2014. the

author also reported about
sIgE for cow's milk, hen's
egg, soy, hazelnut, peach,
apple, celery, carrot, kiwi,
tomato, sesame, shrimp,
banana, corn, sunflower,
poppy, melon, buck wheat,
walnut, lentils, mustard. For
Lithuania and Greece data
was not reported.

sIgE point prevalence was

estimated as the prevalence
of those with a specific IgE
response to a particular
food among ‘cases’ and
‘controls’ weighted back

to the general population
according to the sampling
fraction by which these had
been selected for further
study. Since the sampling
fraction was not mentioned
by the authors, it was not
possible to define precise
confidence intervals for
meta-analysis. Therefore,
data for sIgE positivity
have not been included in
meta-analysis.

In Lyons et al. 2019, the authors

also investigated symptoms
plus IgE positivity to walnut,
peanut, kiwi, peach, carrot,
shrimps, celery, tomato,
sunflower seed banana corn
sesame seed, fish, mustard
seed, peanuts honey,
banana, sesame, hazelnut.

Data on population prevalence

estimation were obtained
by the authors using a
weighting procedure fully
explained in the paper
online repository.

DBPCFC was employed to

assess FA to hazelnut,
peanut, apple, peach,
celery, shrimps. No
challenges were performed
for fish, milk, or egg.

Data were extracted from a

conference abstract. In
this study, the author only
reported on cow's milk
sensitization.

The same frequency estimates

as given in Rona et al. 2007

(Continues)
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TABLE 3 (Continued)

Reference, country

Estimates of the
frequency of cow's milk
allergy, Percentage
(95% CI)

SPOLIDORO ET AL.

Estimates of the frequency Estimates of the frequency

of hen's egg allergy,
Percentage (95% Cl)

of wheat allergy,
Percentage (95% ClI)

Estimates of the
frequency of soy
allergy, Percentage
(95% CI)

Comment

Clausen et al. SR physician diagnosed SR physician diagnosed SR physician diagnosed SR physician Data from Clausen et al. 2017
2017; Goksor point prevalence in point prevalence in point prevalence in diagnosed point were extracted from a
et al. 2018, 12years children: 12years children: 0.9% 12years children: 0.4% prevalence in thesis. The data here
Sweden!>1¢ Milk: 1.2% (0.9-1.6) (0.7-1.3) (0.3-0.7) 12years children: reported were extrapolated
Lactose: 2.2% (1.7-2.7) 0.5% (0.3-0.8) by reporting the sum of
Milk products: 0.8% possible FA and probable
(0.6-1.1) FA in Table 2 of the thesis.
SR physician diagnosed Data from Goksor et al. were
point prevalence extracted an international
at 12months: 3.5% meeting abstract
(3.0-4.0)
Depner et al. Data on sIgE positivity to  Data on sIgE positivity to Data on sIgE positivity to The authors measured sIgE

2012, Austria,
Finland, France,
Germany, and
Switzerland'®

Diwakar et al. 2017,
UnitedKingdom?®

Dogruel et al.
2016; Karakoc
etal. 2015,
Turkey?+1%7

Du Toit et al. 2008,
United Kingdom

and Israel??

Dubakiene et al.
2012, Lithuania?®

Eckers et al. 2015,
Germany?*

milk are presented
in a bar graph

egg are presented in a
bar graph for children

wheat are presented
in a bar graph

for children aged
0-12months

Cumulative incidence
(between 3 and
12months of age):
SPT and/or slIgE 4.0%
(2.9-5.5); SPT only:
2.3% (1.5-3.46); sIgE
only; 3.6% (2.6-5.0);
OFC: 1.4% (0.9-2.2)

OFC point prevalence
at 4years: 0.2%
(0.1-0.7)

SR point prevalence 2.2%
(1.8-2.7) in United
Kingdom in children
aged 4-18years

Point prevalence at
6months: History +
sensitization 1.0%
(0.6-1.6); DBPCFC
0.1% (0.0-0.5);
Point prevalence at
12months: History
+ sensitization 1.7%
(1.1-2.4)

aged 0-12months

Prevalence trend
between 2000 and
2015 increased by
81% (1.5 to 2.7 per
1000 children aged
0-17years).

Cumulative incidence
(between 3 and

12 months of age): SPT
and/or sIgE 7.3% (5.8-

9.1); SPT only: 2.2%
(1.4-3.3); sIgE only:

6.7% (5.3-8.5); OFC:

1.2% (0.8-2.0)
OFC point prevalence at

4years: 0.1% (0.0-0.5)

SR point prevalence 1.5%

(1.1-1.9) in United
Kingdom in children
aged 4-18years

Point prevalence at
6é6months: History +
sensitization 0.8%
(0.4-1.3); DBPCFC
0.1% (0.0-0.0),
Point prevalence at
12months: History
+ sensitization 1.7%
(1.1-2.5)

Cumulative incidence at

24 months: DBPCFC:

0.9% (0.5-1.6)
Clinical history or

DBPCFC-confirmed

1.9% (1.3%-2.7%)

for children aged
0-12months

Cumulative incidence
(between 3 and
12 months of age): SPT
and/or sIgE: 0.6% (0.3-
1.4); SPT only: 0.4%
(0.2-1.1); slgE only:
0.6% (0.3-1.4)

Point prevalence at
6months: History +
sensitization 0.1%
(0.0-0.5); DBPCFC
0.1% (0.0-0.0);
Point prevalence at
12months: History
+ sensitization 0.5%
(0.3-1.0)

Data on sIgE
positivity not
shared

for hen's egg, cow's milk,
hazelnut, carrot and wheat
flour. Data on FA as defined
by slgE at birth and/or at
12months are presented

in bar graphs figures in the
paper (for all centers and for
each separate center), but it
is not possible to extract a
precise value.

Data were extracted from a
conference abstract. The
author reported about
prevalence increased trend
for any FA, egg and nut
allergy.

The authors also reported about
fish, peanuts, soy chicken
meat, beef and banana
allergy. Specifically, for
fish, peanut and soy, the
authors mention sIgE were
measured, but no data ae
given

For Karakoc et al., data
were extracted from a
conference abstract.

Study involved United Kingdom
and Israel.
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SPOLIDORO ET AL.

TABLE 3 (Continued)

Estimates of the
frequency of cow's milk
allergy, Percentage

Reference, country (95% ClI)

Eggesbg et al. 2003,  Point prevalence at

2001a and 2.5years: SR 3.6%

2001b, (3.0-4.4);

Norway?>?7 By history and sIgE: 0.1%
(0.0-0.3)

History or OFC/DBPCFC
0.5% (0.3-0.8);
History or DBPCFC
0.4% (0.2-0.7);

OFC/DBPCFC 0.4% (0.2-
0.7); DBPCFC 0.3%
(0.2-0.6)

Eller et al. 2009, Point prevalence: At

Kjaer et al. 3months: sIgE 0.7%
2008, Johnke (0.2-2.0); SPT 0.4%
et al. 2006, (0.1-1.4)

Denmark?8-3° At 6months: sIgE 1.6%
(0.7-3.4); SPT, 0.8%
(0.3-2.1)

At 12months: sIgkE 1.3%
(0.6-3.0); SPT 1.3%
(0.6-2.8)

At 18 months: sIgE, 0.9%
(0.3-2.6); SPT0.7%
(0.2-2.0)

At 6years by OFC/
DBPCFC: 0.0%
(0.0-0.9)

Cumulative incidence by
18 months: sIgE 3.4%
(2.1-5.4); SPT 2.0%
(1.1-3.5)

Erhard et al. 2021, 0%
Germany31

Falcad et al. 2004,
Portugal®?

SR point prevalence in
adults older than
39years: 0.3%
(0.1-1.1)

Fedorova et al.
2014a; 2014b;
2016, Russia®®-%

Frongia et al. 2005,
Italy®”

SR lifetime prevalence
at 1-2years: 5.4%
(4.8-6.1)

SR point prevalence: All
(0-6years; mean
age 3.5years): 2.8%
(2.0-3.9)

At 0-3years: 1.5%
(0.7-3.1)

At 4-6years: 3.6%
(2.5-5.2)

Gaspar-Marques
etal. 2014,
Portugal®®

Estimates of the frequency
of hen's egg allergy,
Percentage (95% Cl)

Point prevalence at
2.5years: SR 2.4%
(1.9-3.0);

By history and sIgE: 0.5%
(0.3-0.8)

History or OFC/DBPCFC
0.8% (0.5-1.2); History
or DBPCFC 0.7%
(0.4-1.0);

OFC/DBPCFC 0.3% (0.2-
0.6); DBPCFC 0.2%
(0.1-0.4)

Point prevalence: At
3months: sIgE 1.1%
(0.5-2.6); SPT 0.4%
(0.1-1.4)

At 6 months: sIgkE 3.4%
(2.0-5.7); SPT, 1.9%
(1.0-3.5)

At 12months: sIgk 3.6%
(2.2-5.9); SPT 3.6%
(2.3-5.8)

At 18 months: sIgE 6.0%
(3.9-9.1); SPT 2.6%
(1.4-4.5)

At 6years by OFC/
DBPCFC: 0.7%
(0.3-2.2)

Cumulative incidence by
18 months: sIgE 6.6%
(4.7-9.1); SPT 4.5%
(3.1-6.6)

Point prevalence SPT in
school-age children
(8-9years): 0.8%
(0.2-2.7)

SR point prevalence in
adults older than
39years: 0.6% (0.2-1.6)

Point prevalence in
children aged
7-10years: SR: 2.9%
(2.6-3.2); History +
SPT and/or slgE: 0.1
(0.0-0.1)

Estimates not given in the
paper

SR point prevalence: All
(0-6years; mean
age 3.5years): 1.0%
(0.6-1.7)

At 0-3years: 1.1%
(0.46-2.5)

At 4-6years: 0.9% (0.4-1.9)

of wheat allergy,
Percentage (95% ClI)

Data not shared

0%

SR point prevalence: All
(0-6years; mean
age 3.5years): 0.16%
(0.0-0.6)

At 0-3years: 0.2%
(0.0-1.2)

At 4-6years: 0.1%
(0.0-0.7)

Estimates of the
Estimates of the frequency frequency of soy

allergy, Percentage

(95% ClI) Comment

Data not shared

Point prevalence The authors also reported

SPT in school- about hazelnut, white and
age children oily fish, cretaceous. The
(8-9years): 0.4% main outcome of the paper
(0.1-2.1) was hazelnut allergy in

school-age children. For
DBPCFC to hazelnut, only
2 of the eligible 11 subjects
underwent the test.

Data were extracted from a
conference abstract. This
outcome was specifically
reported in Fedorova et al.
2016

No data available/0%  The authors also reported about
chocolate, egg, kiwi orange

strawberry peach fish

(Continues)
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TABLE 3 (Continued)

Reference, country

Gelincik et al. 2008,
Turkey®?

Gomez-Galan et al.
2017, Spain®®

Grabenhenrich et al.
2020, Iceland,
United Kingdom,
The Netherlands,
Germany,
Poland,
Lithuania, Spain
and Greece™

Estimates of the
frequency of cow's milk
allergy, Percentage
(95% CI)

Cumulative incidence by
12months: SR: 3.4%
(1.7-6.6); SPT and/
or sIgE by 12months:
0.8% (0.2-3.0)

Estimates for school
age children aged
6-10years: Lifetime
prevalence

All centers: SR: 8.3%
(7.7-9.1); SR physician
diagnosed: 8.16%
(7.5-8.9)

Iceland: SR: 14.1% (12-
16.4); SR physician
diagnosed: 4.9%
(3.7-6.4)

United Kingdom: SR:
8.8% (6.5-11.8); SR
physician diagnosed:
5.3% (3.6-7.7)

The Netherlands: SR:
11.8% (9.5-14-51); SR
physician diagnosed:
7.4% (5.6-9.6);

Germany: SR: 8.2% (6.6~
10.0) SR physician
diagnosed: 2.1%
(1.4-3.2)

Poland: SR: 12.8% (10.7-
15.3); SR physician
diagnosed: 9.8%
(7.9-12.0)

Lithuania: SR: 4.5% (3.4~
6.0); SR physician
diagnosed: 3.4%
(2.4-4.7)

Spain: SR: 2.9% (1.9-
4.4); SR physician
diagnosed: 1.9%
(1.1-3.2)

Greece: SR: 1.2% (0.6-
2.5); SR physician
diagnosed: 1.1%
(0.5-2.3)

SPOLIDORO ET AL.

Estimates of the

Estimates of the frequency Estimates of the frequency frequency of soy

of hen's egg allergy,
Percentage (95% Cl)

SR lifetime prevalence in

adults: 2.0% (1.8-2.3)
Point prevalence in adults:

History + SPT 0.1%
(0.0-0.1)

History + sIgE 0.1%
(0.0-0.1)

DBPCFC 0.1% (0.0-0.1)

Estimates for school
age children aged
6-10years: Lifetime
prevalence

All centers: SR: 23.3%

(2.9-3.8); SR physician

diagnosed: 2.9%
(2.5-3.4)

Iceland: SR: 3.8% (2.8~
5.2); SR physician
diagnosed: 3.7%
(2.7-5.1)

United Kingdom: SR: 4.2%
(2.7-6.4); SR physician

diagnosed: 3.3%
(2.0-5.4)

The Netherlands: SR: 4.1%
(2.9-5.96); SR physician

diagnosed: 3.7%
(2.5-5.4)

Germany: SR: 1.9% (1.2-
2.9); SR physician
diagnosed: 13%
(0.8-2.2)

Poland: SR: 5.5% (4.1-
7.3); SR physician
diagnosed: 4.6%
(3.4-6.3)

Lithuania: SR: 3.1% (2.1~
4.3); SR physician
diagnosed: 2.7%
(1.88-4.0)

Spain: SR: 3.5% (2.4~
5.1); SR physician
diagnosed: 3.3%
(2.2-5.0)

Greece: SR: 0.7% (0.3-
1.8), SR physician
diagnosed: 0.5%
(0.2-1.6)

DBPCFC point prevalence:

0.6% (0.4-1.1)

of wheat allergy,
Percentage (95% ClI)

Estimates for school
age children aged
6-10years: Lifetime
prevalence

All centers: SR: 1.3%

(1.1-1.6); SR physician

diagnosed: 0.7%
(0.5-0.9)

Iceland: SR: 1.6% (0.96-
2.6); SR physician
diagnosed: 0.4%
(0.16=1.1)

United Kingdom: SR: 3.3%
(2.0-5.4); SR physician

diagnosed: 1.1%
(0.5-2.5)

The Netherlands: SR0.8%
(0.3-1.8); SR physician

diagnosed: 0.6%
(0.2-1.6)

Germany: SR: 1% (0.5-
1.8); SR physician
diagnosed: 0.4%
(0.16-1.0)

Poland: SR: 1.2% (0.7-
2.2); SR physician
diagnosed: 0.7%
(0.3-1.6)

Lithuania: SR: 1.8 (1.12-
2.8); SR physician
diagnosed: 1.6%
(0.96-4.0)

Spain: SR: 1.16% (0.6-
2.3), SR physician
diagnosed: 0.6%
(0.2-1.5)

Greece: SR: 0%; SR

physician diagnosed:

0%

allergy, Percentage
(95% CI)

Estimates for school
age children
aged 6-10years:
Lifetime
prevalence All
centers: SR:
0.5% (0.4-0.7);
SR physician
diagnosed: 0.4%
(0.3-0.6)

Iceland: SR: 0.9%
(0.5-1.8);

SR physician
diagnosed: 0.8%
(0.4-1.7)

United Kingdom: SR:
1.3% (0.6-2.2);
SR physician
diagnosed: 0.9%
(0.3-2.2)

The Netherlands: SR:
0.6%(0.2-1.6);
SR physician
diagnosed: 0.3%
(0.1-1.1)

Germany: SR: 0.2%
(0.0-0.7);

SR physician
diagnosed: 0.2%
(0.0-0.7)

Poland: SR: 0.6%
(0.3-1.4);

SR physician
diagnosed: 0.6%
(0.3-1.4)

Lithuania: SR:

0.5% (0.2-1.2);
SR physician
diagnosed: 0.5%
(0.2-1.2)

Spain: SR: 0.1% (0.0-
0.8); SR physician
diagnosed: 0.1%
(0.0-0.8)

Greece: SR: 0%;

SR physician
diagnosed: 0%

Comment

Estimates for SR lifetime
prevalence for other foods
given in a figure in the
paper.

The author also reported
lifetime prevalence of
tomato, kiwi, peanut,
hazelnut, other nut, white
fish, oily fish, crustaceans,
strawberry, apple, citrus,
fruit allergy.

For other FA to specific
allergens with SPT positivity
data are presented in a bar
graph (Figure 3).
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SPOLIDORO ET AL.

TABLE 3 (Continued)

Reference, country

Grimshaw et al.
2016, United
Kingdom*?

Grundy et al.
2002, United
Kingdom43

Haftenberger et al.
2013, Germany**

Hicke-Roberts et al.,
2020, Sweden®

Hgst et al. 2002,
Denmark®*®

Isolauri et al. 2004,
Finland*®

lvakhnenko et al.
2013, Ukraine®’

Jarvenpaa et al.,
2014, Finland*®

Johansson et al.
2005, Sweden
and Norway®!

Estimates of the
frequency of cow's milk
allergy, Percentage
(95% CI)

Clinical history or
DBPCFC cumulative
incidence by 2years:
2.4% (1.4-3.5)

DBPCFC and SPT and/or
sIgE by 2years: 0.7%
(0.2-1.3)

SPT point prevalence
at 3-4years: 0.7%
(0.4-1.4)

slgE point prevalence at

age 18-79years: 1.6%

(1.3-2.0)

SR cumulative incidence
by 8years: 11.7%
(9.9-13.8)

Clinician diagnosed
point prevalence
at 15years: 2.2%
(1.6-3.0)

SR lifetime prevalence: 7-

years 14% (7.9-22.4)
27-years 10% (4.9-17.6)
47-years 14% (8.0-22.6)
67years 13% (7.1-21.2)
slgE point prevalence
7-years 9% (4.2-16.4)
27-years 4.4% (1.2-10.8)
47-years 1.0% (0.0-5.5)
67-years 7.1% (2.9-14.0)

SR lifetime prevalence
up to 24-30months:
8.3% (6.7-10.2)

SR point prevalence
at 6-7years: 1.3%
(0.9-2.0)

sIgE point prevalence in
adults: Sweden 0.7%
(0.3-1.4)

Norway 0%

Sweden + Norway 0.5%
(0.2-1.0)

Estimates of the frequency
of hen's egg allergy,
Percentage (95% Cl)

Clinical history or DBPCFC
cumulative incidence
by 2years: 2.7%
(1.6-3.8)

DBPCFC and SPT and/or
sIgE by 2years: 2.1%
(1.1-3.0)

SPT point prevalence
at 3-4vyears: 1.4%
(0.9-2.2)

SR cumulative incidence by
8years: 2.7% (1.9-3.9)

SR lifetime prevalence up
to 24-30months: 8.4%
(6.8-10.3)

SR point prevalence
at 6-7years: 1.5%
(1.0-2.1)

sIgE point prevalence in
adults: Sweden 0.5%
(0.2-1.2)

Norway 0.6% (0.2-1.8)

Sweden + Norway 0.5%
(0.3-1.1)

Estimates of the frequency
of wheat allergy,
Percentage (95% ClI)

Clinical history or DBPCFC
cumulative incidence
by 2years: 0.2%
(0.0-0.5)

DBPCFC and SPT and/or
sIgE by 2years: 0.1%
(0.0-0.4)

slgE point prevalence at
age 18-79years: 5.6%
(5.0-6.3)

SR cumulative incidence by
8years: 0.1% (0.0-0.4)

SR point prevalence
at 6-7years: 0.7%
(0.4-1.3)

sIgE point prevalence in
adults: Sweden 2.0%
(1.3-3.1)

Norway 0.4% (0.1-1.5)

Sweden + Norway 1.5%
(1.0-2.2)

Estimates of the
frequency of soy
allergy, Percentage
(95% ClI)

Comment

The author also recorded other
food allergy such as lentil
and broccoli

Clinical history
or DBPCFC
cumulative
incidence by
2years: 0.4%
(0.0-0.8)

DBPCFC and SPT
and/or sIgE by
2years: 0.1%
(0.0-0.4)

The author reported also IgE
prevalence of tomato, kiwi,
peanut, hazelnut, other nut,
strawberry, apple, celery,
cherries, chickpea

lupin seed, cherries

chickpea, lupin seed

sIgE point prevalence
in 18-79years
adults: 3.7%
(3.2-4.3)

The outcome investigated was
SR FA or intolerance. The
author also looked at fish,
peanuts, tree nuts and
cereal allergy.

No absolute data were
presented to recalculate the
estimates

The author reported about
cow's milk, hen's egg, citrus,
fruit, vegetables, chocolate
and others FA

The author also looked at
other food allergies such
as tegumes, fruits, spices,
vegetables, nut and fish.

SR point prevalence
at 6-7years:
0.5% (0.2-1.0)

sIgE point prevalence
in adults: Sweden
2.0% (1.3-3.1)

Norway 0%

Sweden + Norway
1.3% (0.9-2.1)

(Continues)
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SPOLIDORO ET AL.

TABLE 3 (Continued)

Estimates of the
Estimates of the frequency Estimates of the frequency frequency of soy
of hen's egg allergy, of wheat allergy, allergy, Percentage
Percentage (95% Cl) Percentage (95% ClI) (95% ClI)

Estimates of the
frequency of cow's milk
allergy, Percentage

Reference, country (95% ClI) Comment

Jorge et al. 2017, CMA /sensitization Egg allergy/sensitization 176 out of 2474 subjects

Portugal®?

Julge et al. 2001,
Vasar et al. 2000,
Estonia®>>*

Jurisson et al. 2015,
Estonia®®

Kaya et al. 2013,
Turkey®®

Kelleher et al. 2014,
Ireland®”

Krause et al. 2002,
Greenland®’

among subjects with
Q2-confirmed food
reaction: SR point
prevalence: 0.69%
(0.43-1.11)

sIgE point prevalence:
0.2% (0.09-0.48)

SPT point prevalence:
0.04%(0.01-0.23)

SPT point prevalence:
At 6months 1.7%
(0.6-5.0)

At 12months 0.9%
(0.2-3.3)

At 24 months 0.0%
(0.0-0.0)

SPT point prevalence

At 6months: 7.0%
(4.46-10.8)

At 12months: 3%
(1.5-5.9)

At 24 months: 0%

sIgE point prevalence

At 6months: 9.0%
(6.0-13.0)

At 12months: 8.0%
(5.4-12.1)

SR lifetime prevalence at
school age (sixth to
eighth grade): 1.1%
(0.9-1.3)

SPT was performed
in children aged
0-24months

sIgE point prevalence
at 5-18years: 0.5%
(0.2-1.1)

among subjects with
Q2-confirmed food
reaction: SR point
prevalence: 1.15%
(0.76-1.59)

sIgE point prevalence:
0.49% (0.28-0.85)

SPT point prevalence:
0.33% (0.17-0.64)

SPT point prevalence:
At 6months 5.2%
(2.8-9.6)

At 12months 4.1% (2.2-7.6)

At 24 months 1.8%
(80.7-4.5)

SPT point prevalence

At 6months: 8% (5.3-12.0)

At 12months: 14%
(10.3-18.8)

At 24 months: 4% (2.2-7.1)

sIgE point prevalence

At 6months: 10.1%
(6.97-14.4)

At 12months: 9.0%
(6.0-13.0)

At 24 months: 5.0%
(3.0-8.4)

SR lifetime prevalence at
school age (sixth to
eighth grade)

3.6% (3.2-4.0)

Point prevalence at school
age (sixth to eighth
grade): SPT: 0.2%
(0.0-0.7); slgE: 0.0%
(0.1-0.1); OFC 0.0%
(0.0-0.1)

SPT was performed
in children aged
0-24months

sIgE point prevalence
at 5-18years: 0.4%
(0.2-1.0)

SPT point prevalence

At 12months: 0%

At 24 months: 0.4%
(0.1-2.16)

SPT was performed
in children aged
0-24months

sIgE point prevalence
at 5-18years: 0.7%
(0.3-1.4)

SPT point prevalence

At 12months 0%

At 24 months: 0.4%
(0.1-2.16)

SPT was performed
in children aged
0-24months

sIgE point prevalence
at 5-18years:
1.2% (0.7-2.0)

self-reported an adverse
reaction to food (Q1), of
whom 159 responded to

a second questionnaire
(Q2) which was used by
authors to confirm food
reaction. 115 subject had

a confirmed reaction.

Only those who were
positive to both Q1 and Q2
were then tested for IgE
sensitization (positive slge
or SPT). Data on specific
FA were therefore reported
narratively, but not included
in meta-analysis.

sIgE estimates are available but

these are selective because
they included only children
who took part in all three
study assessments.

Data were extracted from a

conference abstract.

The author also investigated

walnut, peanut, kiwi, cocoa,
honey, banana, pistachio,
sesame, hazelnut, black
pepper, strawberry, tomato
allergy.

Data were extracted from a

conference abstract. Food
allergen measured: cow's
milk, egg, peanut, codfish,
wheat and soya. Estimates
on specific foods allergy
were not reported by the
authors
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SPOLIDORO ET AL.

TABLE 3 (Continued)

Reference, country

Kristinsdottir et al.
2011, Iceland®®

Kucosmanoglu et al.
2008, Turkey®!

Kurulaaratchy et al.
2005, Arshad
etal. 2001,
Tarig et al.
2000, United
Kingdom?®2-%*

Kvenshagen et al.
2009, Norway®®

Le etal. 2015, The
Netherlands®®

Lozoya-lbanez et al.
2020, Portugal®”

Estimates of the
frequency of cow's milk
allergy, Percentage
(95% CI)

Point prevalence at
lyear: SR 4.2%
(3.2-5.4)

History + SPT 0.7%
(0.4-1.4)

History + sIgE 1.7%
(1.2-2.6)

Data not shared

Point prevalence by
clinician history or
OFC at 2years: 5.5%
(3.8-7.9)

SR point prevalence at
age 20-54years:
2.7% (2.2-3.2)

Cow's milk food reaction
investigated by
sensitization
tests and OFC
in adolescents
(10-23years)

Estimates of the frequency
of hen's egg allergy,
Percentage (95% Cl)

Point prevalence at 1year:
SR0.5% (0.3-1.1)

History + SPT 1.3%
(0.8-2.0)

History + sIgE 2.2%
(1.5-3.1)

History + SPT or sIgkE 2.4%
(1.7-3.3)

DBPCFC 1.4% (0.9-2.2)

SPT point prevalence at
8-18 months: 1.9%
(1.2-2.9)

SPT point prevalence at
4years 0.8% (0.4-1.6)

SPT cumulative incidence
by 2years 1.9%
(1.3-2.7)

Clinician history or OFC
point prevalence at
2years: 1.0% (0.4-2.3)

SR point prevalence at
age 20-54years: 0.6%
(0.4-0.9)

Egg's food reaction
investigated by
sensitization tests
in adolescents
(10-23years)

Estimates of the frequency

of wheat allergy,
Percentage (95% ClI)

Point prevalence at 1year:
SR0.5% (0.3-1.1)

History + SPT 0%

History + sIgE 0.6%
(0.3-1.2)

History + SPT or sIgE 0.6%
(0.3-1.2)

DBPCFC 0.1% (0.0-0.5)

Data not shared

Data not shared

Estimates of the
frequency of soy
allergy, Percentage
(95% ClI)

Comment

Point prevalence at
lyear: SR0.1%
(0.0-0.5)

History + SPT 0%

History + sIgE 0.3%
(0.1-0.8)

History + SPT or sIgE
0.3% (0.1-0.8)

DBPCFC 0.1%
(0.0-0.4)

Data not shared Estimates for other foods given

in a figure in the paper.

Data not shared Data are also reported for SR
and IgE FA to hazelnut,
walnut, apple, peach, kiwi,
melon, banana, tomato,

carrot

183 out of 1702 subjects
completing a questionnaire
reported ad adverse food
reaction (phase 1). In 81
subjects, the adverse food
reaction was confirmed by
an allergist by phone (phase
2). These subjects were
further investigated by
performing IgE sensitization
tests (sIgE and/or SPT)
and oral food challenge
(phase 3). Data on specific
FA/sensitization are only
shared for subject who
participated to phase 3,
but no sufficient data are
available for narrative
report of the prevalence
estimates on each specific
food.

(Continues)
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Reference, country

Lyons et al. 2020,

The Switzerland,
Spain, Iceland,
Lithuania,
Bulgaria, Poland,
Netherlands,
Greece®®

Majkowska-

Wojciechowska
et al. 2009,

Poland®’

Marklund et al. 2004,

Sweden”®

Matricardi et al.

2007, Germany71

Matsyura et al. 2017,

Ukraine’?

Mossakowska et al.

2008, Poland”

Mustafayev et al.,

2013, Turkey”®

Nicolaou et al.

2010, United
Kingdom’®

TABLE 3 (Continued)

Estimates of the
frequency of cow's milk
allergy, Percentage
(95% CI)

SR point prevalence FA
in European children
aged 7-10years:
20.3% (19.7-20.9)

sIgE point prevalence:
Switzerland: 8.3%
(7.1-9.4), Spain: 8.1%
(6.7-9.6), Greece:
15.1% (13.4-16.7),
The Netherlands:
8.2% (7.1-9.4),
Lithuania: 8.7% (7.7-
9.1), Poland: 5.1%
(4.1-6.1), Iceland:
3.7% (2.9-4.5)

Symptoms + sIgE
positivity point
prevalence:
Switzerland: 0.0%
(0.0-0.5), Spain: 0.9%
(0.1-2.46), Greece:
0.6% (0.0-2.5), The
Netherlands: 1.16%
(0.3-2.5), Lithuania:
0.9% (0.0-3.2),
Poland: 1.7% (0.7-
3.2), Iceland: 0.4%
(0.0-1.2)

SR lifetime prevalence in
children (age group
6-17years): 15%
(13.6-16.6):

SR point prevalence at
13-21years: 1.3%
(0.8-2.0)

sIgE point prevalence at
age 10 1.0% (0.5-2.3)

Point prevalence at mean
age 1.2years: 2.7%
(1.93-3.75)

SPT point prevalence at
to 10-11years: 1.1%
(0.9-1.4)

SR point prevalence at
10-11vyears: 1.5%
(1.2-1.8)

SR lifetime prevalence
at 8years: 1.5%
(0.9-2.4)

SPOLIDORO ET AL.

Estimates of the frequency
of hen's egg allergy,
Percentage (95% Cl)

SR point prevalence FA
in European children
aged 7-10years: 9.9%
(9.46-10.4)

slgE point prevalence:
Switzerland: 6.1%
(5.1-7.1), Spain: 7.3%
(5.9-8.7), Greece:
6.6% (5.4-7.7), The
Netherlands: 4.8%
(3.9-5.7), Lithuania:
3.4% (2.7-4.1), Poland:
4.7% (3.7-5.6), Iceland:
3.1% (2.4-3.8)

Symptoms + sIgE positivity
point prevalence:
Switzerland: 0.0%
(0.0-0.5), Spain: 0.9%
(0.1-2.46), Greece:
0.8% (0.0-3.1), The
Netherlands: 0.2%
(0.0-1.0), Lithuania:
0.4% (0.0-2.3), Poland:
0.8% (0.16-1.9),
Iceland: 0.7% (0.1-1.8)

DBPCFC point prevalence
at age 7-10years: 0.0%
(0-0.0)

SR lifetime prevalence in
children (age group
6-17years): 2.9% (2.3,
3.7)

SR point prevalence at
13-21years: 1.0%
(0.6-1.6)

sIgE point prevalence at
age 10: 0.9% (0.4-2.0)

Point prevalence at mean
age 1.2years: 2.02%
(1.38-2.97)

SR point prevalence in
older adults: 0.3%
(0.1-1.9)

SPT point prevalence at
to 10-11years: 0.3%
(0.2-0.46)

SR point prevalence at 10-
11years: 5.6% (5.1-6.2)

OFC or clinical history
point prevalence 0.0%
(0-0.1)

SR lifetime prevalence at
8years: 2.3% (1.6-3.4)

Estimates of the frequency
of wheat allergy,
Percentage (95% ClI)

SR point prevalence FA
in European children
aged 7-10vyears: 1.7%
(1.5-1.9)

slgE point prevalence:
Switzerland: 14.4%
(13.0-15.9), Spain:
10.8% (9.1-12.5),
Greece: 6.6% (5.4-7.7),
The Netherlands: 8.9%
(7.7-10.1), Lithuania:
3.8% (3.1-4.5), Poland:
6.1% (5.0-7.1), Iceland:
3.1% (2.4-3.8)

Symptoms + sIgE positivity
point prevalence:
Switzerland: 0.1%
(0.0-1.0), Spain: 0.0%
(0.0-0.6), Greece:
0.0% (0.0-0.9) The
Netherlands: 0.2%
(0.0-1.0), Lithuania:
0.0% (0.0-0.9), Poland:
0.0% (0.0-0.4),
Iceland: 0.1% (0.0-0.8)

sIgE point prevalence 8.8%
(6.8-11.4)

Point prevalence at mean
age 1.2years: 1.35%
(0.84-2.16)

SR point prevalence at
10-11years: 2.3%
(2.0-2.7)

Estimates of the
frequency of soy
allergy, Percentage
(95% ClI)

sIgE point prevalence:

Switzerland: 7.7%
(6.6-8.8), Spain:
5.9% (4.6-7.16),
Greece: 4.1%
(3.2-5.0), The
Netherlands:
4.1% (3.3-5.0),
Lithuania: 2.6%
(2.1-3.2), Poland:
4.3% (3.4-5.1),
Iceland: 1.2%
(0.7-1.6)
Symptoms + sIgE
positivity point
prevalence:
Switzerland:
0.0% (0.0-0.5),
Spain: 0.2%
(0.0-1.1), Greece:
0.0% (0.0-0.9),
The Netherlands:
0.2% (0.0-1.0),
Lithuania: 0.0%
(0.0-0.9), Poland:
0.3% (0.0-1.1),
Iceland: 0.1%
(0.0-0.6)

SR point prevalence
at 13-21years:
1.3% (0.8-2.0)

sIgE point prevalence
6.1% (4.4-8.3)

Point prevalence
at mean age
1.2years: 0.34%
(0.13-0.85)

Comment

The authors also investigated

walnut, peanut, kiwi, peach,
carrot, shrimps, celery,
tomato, sunflower seed,
banana, corn sesame seed,
fish, mustard seed, peanuts
honey, hazelnut.

Data on population prevalence

estimation were obtained
by the authors using a
weighting procedure fully
explained in the paper
online repository.

Data on DBPCFC were not

reported in meta-analysis
as the authors claim that
the number of subjects
who agreed to be tested
was too low to infer a valid
population prevalence
estimate on confirmed FA
by DBPCFC

These are indirect-recalculated

estimates as the authors
provided only the
percentage estimates.

Data extracted form a

conference abstract.
Data on prevalence

were obtained under

the assumption that the
subjects tested for sIgE
positivity corresponded
to the number of subjects
reporting SR FA

Data are also reported for SR

and OFC-confirmed FA to
pistachio, walnut, peanut,
hazelnut, fish. The author
also reported data about
OFC positivity to beef,
peach, spinach, cheese, kiwi
allergy.
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SPOLIDORO ET AL.

TABLE 3 (Continued)

Estimates of the
frequency of soy

Estimates of the
Estimates of the frequency Estimates of the frequency

Reference, country

Orhan et al. 2009,

Osterballe et al.

frequency of cow's milk
allergy, Percentage
(95% CI)

SR lifetime prevalence

SR point prevalence at

of hen's egg allergy,
Percentage (95% Cl)

SR lifetime prevalence

SR point prevalence at

of wheat allergy,
Percentage (95% ClI)

SR point prevalence at

allergy, Percentage
(95% CI)

SR point prevalence

2009, Denmark®® mean age 22years: mean age 22years: mean age 22years: at mean age
3.3% (2.3-4.8) 0.9% (0.5-1.9) 0.8% (0.4-1.7) 22years: 0.6%
DBPCFC point prevalence DBPCFC point prevalence (0.3-1.4)

Patelis et al. 2014,

Sweden and

Iceland®

Pawlifiska-Chmara

etal. 2015,
Poland®®

Penard-Morand et al.

2005, France®”

at mean age 22years:

4.9); at 3years 1.6%
(0.8-3.2); at >3years
1.0% (0.3-2.9); All
children 1.3% (0.8-
2.3); Adults 0.9%
(0.4-1.7)

DBPCFC point
prevalence: At
<3years 0%; at
3years 0.6% (0.2-
1.8); at >3years 0.3%
(0.1-1.9); All children
0.4% (0.2-1.1); Adults
0.3% (0.1-0.9)

SR lifetime prevalence at
mean age 33.6years:
0.8% (0.5-1.3)

In children aged
7-10years, 35.1%
of the SR allergic
symptoms occurred
after cow's milk
consumption

SR point prevalence at
9-11years: 0.3%
(0.2-0.4)

at mean age 22years:

3years, 2.9% (1.7-4.8);
at >3years 0%; All
children 1.8% (1.1-2.9);
Adults 0.2% (0.1-0.8)
DBPCFC point prevalence:
At <3years 0%; at
3years 1.6% (0.8-3.2);
at >3years 0%; All
children 0.9% (0.5-1.7);
Adults 0.1% (0.0-0.6)

SR lifetime prevalence at
mean age 33.6years:
0.8% (0.5-1.3)

In children aged 7-10years,
12.2% of the SR
allergic symptoms
occurred after egg
consumption

SR point prevalence at
9-11years: 0.2%
(0.1-0.4)

SPT point prevalence
at 9-11years: 0.3%
(0.2-0.5)

0%; at >3years 0%; All
children 0%; Adults
0.1% (0.0-0.6)

DBPCFC point prevalence:
At <3years 0%; at
3years 0%; at >3years
0%; All children 0%;
Adults 0%

SR lifetime prevalence at
mean age 33.6years:
0.6% (0.4-1.0)

DBPCFC point

0.1% (0.0-0.7) 0% prevalence
at mean age
22years: 0.1%
(0.0-0.7)
Osterballe History or SPT point History or SPT point History or SPT point History or SPT point
et al. 2005, prevalence: At prevalence: At <3years prevalence: At prevalence: At
Denmark® <3years 0.9% (0.2- 1.8% (0.5-6.3); at <3years 0%; at 3years <3years 0%; at

3years 0.4% (0.1-
1.5); at >3years
0.3% (0.1-1.9);
All children 0.3%
(0.1-1.0); Adults
0.3% (0.1-0.9)

DBPCFC point

prevalence: At
<3years 0%;

at 3years 0%;
at >3years 0%;
All children 0%;
Adults 0%

Comment

Turkey’® at 6-9years: 0.9% at 6-9years 1.9%
(0.6-1.4) (1.5-2.5)
Point prevalence at Point prevalence at
6-9years: Hisory and 6-9years: History and
SPT 0.4% (0.2-0.7) SPT 0.9% (0.6-1.3)
DBPCFC 0.1% (0.0-0.3) DBPCFC 0.1% (0.0-0.3)

Ostblom et al. Estimates at 4years: SR Estimates at 4years: SR Estimates at 4years: SR Estimates at 4years: Estimates also available at
2008a, 2008b, point prevalence point prevalence 2.5% point prevalence 0.5% SR point 8years but these were only
2008c and 3.5% (3.0-4.1) (2.1-3.1) (0.3-0.8) prevalence 0.8% presented in figures.
Almqvist sIgE point prevalence sIgE point prevalence 4.8%  sIgE point prevalence 3.8% (0.6-1.2)
et al. 2005, 8.4% (7.4-9.6) (4.0-5.7) (3.1-4.6) sIgE point prevalence
Sweden’?82 3.0% (2.4-3.8)

Estimates for SR point
prevalence for other foods
are reported: fruits, nuts,
vegetables, fish, seafood
and shellfish, chocolate,
meat, herbs, chills garlic.

Data were also available
for SR FA to any food,
strawberries, oranges,
other milk derivates, nut,
chocolate, other foods

(Continues)
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TABLE 3 (Continued)

Reference, country

Pereira et al.
2005, United
Kingdom?®®

Protudjer et al. 2018,
Sweden®’

Pyrhénen et al.
2011 and 2009,

Finland”®7?

Pyziak and Kamer
2011, Poland”?

Rance et al. 2005,
France”®

Rentzos 2019 et al.
Sweden”®

Roberts et al. 2005
and Lack et al.
2003, United
Kingdom%'97

Estimates of the
frequency of cow's milk
allergy, Percentage
(95% CI)

SR point prevalence:
11years 2.8%
(1.9-4.3)

15years 3.4% (2.4-5.0)

Both 3.1% (2.4-4.1)

SPT point prevalence:
11years 0.3%
(0.1-1.0)

15years 0.3% (0.1-1.1)

Both 0.3% (0.1-0.8)

DBPCFC point
prevalence: 11years
0.1% (0.0-0.7)

15years 0.3% (0.1-1.0)

Both 0.2% (0.1-0.6)

SR lifetime prevalence up
to age 4years: 18.0%
(16.6-19.4)

Lifetime prevalence at
0-4years: SR parent-
perceived 6.4%
(5.7-7.3)

SR physician diagnosed
6.4% (5.7-7.3)

SR parent-perceived or
physician diagnosed
12.8% (11.8-14.0)

Cumulative up to age 4

By SPT or sIgE: 3.1%
(2.6-3.6)

By OFC: 2.7% (2.2-3.3)

Data not shared

SR lifetime prevalence
for all children 1.1%
(0.7-1.5)

SR point prevalence at
age 17-78years: 7.4%
(5.8-9.0); excluding
lactose intolerance
symptoms: 1.1%
(0.4-1.7)

sIgE point prevalence:
1.8% (1.0-2.6)

Symptoms + sIgE
positivity point
prevalence: 0.1%
(0.1-0.3)

SPT point prevalence
at 0-7years: 0.2%
(0.1-0.5)

SPOLIDORO ET AL.

Estimates of the frequency
of hen's egg allergy,
Percentage (95% Cl)

SR point prevalence:
11years 1.5% (0.9-2.7)

15years 3.0% (2.0-4.5)

Both 2.3% (1.6-3.2)

SPT point prevalence:
11years 0.3% (0.1-1.0)

15years 0.2% (0.0-0.9)

Both 0.2% (0.1-0.7)

Lifetime prevalence
at 0-4years: SR
parent-perceived 3.4%
(2.9-4.1)

SR physician diagnosed
2.8% (2.3-3.5)

SR parent-perceived or
physician diagnosed
6.3% (5.5-7.1)

Cumulative incidence: sIgE
or SPT or OFC 3.1%
(2.6-3.7)

sIgE or SPT 3.1% (2.6-3.7)

OFC 0.1% (0.0-0.2)

Frequency estimates not
given in the study

SR lifetime prevalence
for all children 0.8%
(0.6-1.3)

SR point prevalence at
age 17-78years: 1.3%
(0.6-2.0)

slgE point prevalence: 1.7%
(0.9-2.5)

Symptoms + sIgE positivity
point prevalence: 0.3%
(0.0-0.6)

SPT point prevalence
at 0-7years: 0.4%
(0.3-0.6)

Estimates of the frequency
of wheat allergy,
Percentage (95% ClI)

SR point prevalence:
11years 1.3% (0.7-2.4)
15years 1.2% (0.6-2.2)
Both 1.2% (0.8-1.9)
SPT point prevalence:
11years 0.6% (0.2-1.5)
15years 1.2% (0.6-2.4)
Both 0.9% (0.5-1.5)
DBPCFC point prevalence:
15years 0.1 (0.0-0.7)

Lifetime prevalence
at 0-4years: SR
parent-perceived 1.5%
(1.2-2.0)

SR physician diagnosed
2.6%(2.1-3.2)

SR parent-perceived or
physician diagnosed
4.1% (3.5-4.9)

SR point prevalence at age
17-78years: 1.6% (0.9-
2.4); excluding gluten
intolerance symptoms:
0.1% (0.1-0.3)

slgE point prevalence:
2.2%(1.3-3.1)

Symptoms + sIgE positivity
point prevalence: 0.0%
(0.0-0.0)

Estimates of the
frequency of soy
allergy, Percentage
(95% ClI)

Frequency estimates
not given in the
study

SR point prevalence
atage 17-
78years: 0.3%
(0.0-0.6)

sIgE point prevalence:

1.6% (0.8-2.4)
Symptoms + sIgE
positivity point
prevalence: 0.0%
(0.0-0.0)

SPT point prevalence
at 0-7years:
0.2% (0.1-0.6)

Comment

Estimates also available at 8
and 16years but these were

only presented in figures.

Lifetime prevalence estimates

also given for age groups
2-5,6-10 and 11-14years,
but only the point
prevalence were given,

no Cl and the number of
endpoints

Estimates for SR point

prevalence for other foods
are reported.
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SPOLIDORO ET AL.

TABLE 3 (Continued)

Estimates of the
frequency of cow's milk
allergy, Percentage

Reference, country (95% ClI)

Rona et al. 2007,
World-wide”®

All ages groups: Pooled
estimate for SR point
prevalence: 3.5%
(2.9-4.1)

Ranges of estimates: SR
1.2% to 17%,; sIgE 2%
to 9%; SPT 0.2% to
2.5%;

History + SPT or IgE
0% to 0.2%; OFC or
DBPCFC 0% to 3%

Ronchetti et al.
2008, Italy”?

APT point prevalence:
9years 11.4%
(7.6-16.8)

13years 4.1% (2.1-7.9)

All children 7.6%
(5.4-10.7)

SPT point prevalence:
9years 0.5% (0.1-3.0)

13years 2.0% (0.8-5.1)

All children 1.3%
(0.6-3.0)

Sandin et al. 2005,

Sweden and
100

Estimates for each
specific not given in

Estonia the paper

Schéfer et al. 2001, SR lifetime prevalence in
Germany'©! adults 1.8%
SPT point prevalence in
adults 2.3%

Schnabel et al. 2010, SR point prevalence

Germany*©? at 6years: Doctor
diagnosis 4.7%
(3.6-6.1)
New onset 3.1% (2.3-4.4)
sIgE point prevalence: At
2years 5.0% (3.8-6.5)
At 6years 4.3% (3.3-5.7)
Skypala et al. SR lifetime prevalence
2013, United in subjects aged 18-
Kingdom!%® 75years: 2.4%

(1.9-2.9)

Estimates of the frequency
of hen's egg allergy,
Percentage (95% Cl)

All ages groups: Pooled
estimate for SR point
prevalence: 1.3%
(1.0-1.6)

Range of estimates: SR
0.2% to 7%,; sIgE <1%
to 9%; SPT 0.5% to 5%;
History + SPT or IgE
0.5% to 2.5%; OFC or
DBPCFC 0% to 1.7%

APT point prevalence:
9years 8.2% (5.0-13.0)

13years 10.2% (6.7-15.2)

All children 9.2% (6.7-12.5)

SPT point prevalence:
9years 0%

13years 1.0% (0.3-3.6)

All children 0.5% (0.1-1.9)

Estimates for each specific
not given in the paper

SR lifetime prevalence in
adults 0.4%

SPT point prevalence n
adults 1.9%

SR point prevalence
at 6years: Doctor
diagnosis 4.7%
(3.6-6.1)
New onset 3.1% (2.3-4.4)
sIgE point prevalence: At
2years 5.7% (4.5-7.3)
At 6years 2.7% (1.9-4.0)

SR lifetime prevalence
in subjects aged 18-
75years: 1.6% (1.2-2.1)

Estimates of the

Estimates of the frequency frequency of soy

of wheat allergy,
Percentage (95% ClI)

APT point prevalence:
9years 6.0% (3.4-10.4)

13years 5.6% (3.3-10.8)

All children 5.8% (3.9-8.6)

SPT point prevalence:
9years 0.5% (0.1-3.0)

13years 1.5% (0.5-4.4)

All children 1.1% (0.4-2.7)

Estimates for each specific
not given in the paper

SPT point prevalence in
adults 2.8%

slgE point prevalence at
6years 4.6% (3.5-6.0)

SR lifetime prevalence

in subjects aged 18-
75years: 3.0%
(2.5-3.6)

allergy, Percentage
(95% CI)

SR lifetime
prevalence in
adults0.3%

SPT point prevalence
in adults1.7%

sIgE point prevalence
at 6years 3.8%
(2.8-5.1)

SR lifetime
prevalence

in subjects aged 18-
75vyears: 0.3%
(0.2-0.5)

‘ Alle rgy s ¢ 2

Comment

Specific foods studied in the
paper but estimates for
each food not given by the
authors rather several foods
were studied together

Estimates are weighted for
the general population.
The authors did not
provide numbers used for
weighting; hence, we were
unable to recalculate the
estimates.

Estimates for SR lifetime
prevalence for other foods
are reported: fruits, nuts,
vegetables, fish, Citrus fruit,
non-citrus fruit, curry and
spices, tomatoes, beans and
lentils, Seeds

(Continues)
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TABLE 3 (Continued)

Reference, country

Soost et al. 2009
and Zuberbier
etal. 2004, Roehr
etal. 2004,
Germanylo"’106

Estimates of the
frequency of cow's milk
allergy, Percentage
(95% CI)

SR lifetime prevalence
1.5% (0.8-2.6)

History and SPT point
prevalence

0-17years 0.1% (0.0-0.8)

Children and adults 0.6%
(0.3-1.4)

SPOLIDORO ET AL.

Estimates of the frequency
of hen's egg allergy,
Percentage (95% Cl)

SR lifetime prevalence
1.6% (0.9-2.8)

History and SPT point
prevalence

0-17years 0.5% (0.2-1.4)

Children and adults 0.8%
(0.3-1.6)

Estimates of the frequency

of wheat allergy,
Percentage (95% ClI)

History and SPT point
prevalence

0-17years 1.1% (0.5-2.1)

Children and adults 4.7%
(3.5-6.4)

DBPCFC point prevalence:

0-14years 0.5%

Estimates of the
frequency of soy
allergy, Percentage
(95% ClI)

SR lifetime

prevalence 0.3%

(0.1-1.0)
History and SPT

point prevalence

0-17years 1.4%
(0.7-2.5)

Comment

(0.2-1.5)
15-17 years 0%
All children 0.4% (0.1-1.2)

Children and adults
3.4% (2.3-4.8)
DBPCFC point

DBPCFC point prevalence:
0-14years 0.2%
(0.0-0.9)

15-17years 0% prevalence:
All children 0.1% (0.0-0.8) 0-14years 0.7%
(0.3-1.7)

15-17years 0%
All children 0.5%
(0.2-1.4)

Data were extracted from a
conference abstract

Data also reported for tomato,
peanut, fish (cod), tree nuts.

Stefanaki et al. 2018
107

SR lifetime prevalence up
to 4years of age: 1%
(0.5-1.9)

SR-physician diagnosed
lifetime prevalence up
to 6years of age: 1.9%
(1.1-3.3)

SR lifetime prevalence
up to 4years of age:
1.7% (1.0-2.8)

SR-physician diagnosed
lifetime prevalence
up to 6years of age:
2.1% (1.2-3.5)

Greece

The numbers the authors used
in making the calculation
for the estimates were
not given in the paper.
Therefore, it was not
possible to recalculate the
estimates.

Steinke et al. 2007,
Europe108

SR point prevalence in
subjects <18years:
Austria 7.1%; Belgium
14.0%; Denmark
0%; Finland 14.6%,;
Germany 9.5%; Greece
27.1%; Italy 15.2%;
Poland 27.3%; Slovenia
27.9%; Switzerland
21.7%; all countries
19.0%

SR point prevalence in
subjects <18years:
Austria 28.6%; Belgium
9.3%; Denmark
4.5%; Finland 12.5%;
Germany 19.0%;
Greece 0%; Poland
6.8%,; Slovenia 23.3%,;
Switzerland 13.0%; All
countries 11.4%

SR point prevalence in
subjects <18years:
Austria 28.6%;
Belgium 55.8%;
22.7%; Finland
41.7%; Germany
23.8%; Greece 16.7%;
Italy 33.3%; Poland
55.7%; Slovenia
27.9%; Switzerland
34.8%; all countries
38.5%

Sterner et al. 2019,
109

sIgE performed in children
ages 13-14years

sIgE performed in children
ages 13-14years

sIgE performed in
children ages
13-14vyears

The authors used a panel for
slgE testing which included
egg, codfish, wheat,
peanuts and soybean
among the allergens
tested, but the data on the
positivity to each specific
allergen were not reported

Sweden

Strinnholm et al.
2014; Winberg

etal. 2015,
110,111

SR point prevalence at
age 7-8years: 1.4%
(1.0-1.9)

SR point prevalence at
age 7-8years: 1.0%
(0.7-1.5)

SR point prevalence
at age 7-8years:
0.6% (0.3-1.0)

Estimates for SR point
prevalence for other foods
are reported: fruits and
nuts, fish, kiwi, orange,
apple, raw carrots, Banana,
tree nuts, peanuts, almonds

DBPCFC to cow's milk. Egg,
wheat and codfish was
offered to subjects with
suspected FA. The result
of the food challenge is
reported for each patient
in Table 3 In the paper from
Winberg et al., although it
was not possible to extract
a valid data for DBPCFC
positive FA to each specific
food allergens.

SR point prevalence at
age 7-8years: 9.0%
(7.9-10.1)

Sweden
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SPOLIDORO ET AL.

‘ Alle rgy s ¢ 2

TABLE 3 (Continued)

Reference, country

Van den Hoogen
etal. 2014, The
Netherlands''?

Venkataraman
etal.2017, United
Kingdom!®®

Venter et al.
2010, United
Kingdom114

Venter al 2008;
Dean et al. 2007;
Venter et al.
2006, United
Kingdom?15-117

Estimates of the
frequency of cow's milk
allergy, Percentage
(95% CI)

Suspected CMA by
clinical records and
Dutch ‘preventive
child healthcare
(PCH)’ record: 6.8%
(5.3-8.8)

Clinical history or OFC-
confirmed point
prevalence in infants
0.7% (0.3-1.6)

SR point prevalence: At
age lyears; 3.5%
(2.6-4.6)

At age 2years: 1.6%
(1.0-2.5)

At age 4years: 2.6%
(1.9-3.7)

At age 10years: 0.5%
(0.2-1.0)

At age 18years: 0.3%
(0.1-0.8)

SPT point prevalence
at 3-4years: 0.5%
(0.2-1.4)

SPT point prevalence: At
lyear 0.3% (0.1-1.0)

At 2years 0.5% (0.2-1.3)

At 3years 0.5% (0.2-1.4)

History or OFC point
prevalence: At 1year
2.4% (1.6-3.7)

At 2years 1.2% (0.6-2.1)

At 3years 0.4% (0.2-1.1)

History or OFC
cumulative
prevalence at 3years
2.7% (1.8-3.9)

OFC point prevalence

At 9months 1.2%
(0.7-2.2)

At 1year 1.3% (0.8-2.3)

At 2years 0.6% (0.2-1.4)

At 3years 0%

DBPCFC point
prevalence: At
9months 0.4%
(0.2-1.1)

At 1year 0.7% (0.3-1.4)

At 2years 0.1% (0.0-0.7)

Estimates of the frequency
of hen's egg allergy,
Percentage (95% Cl)

SR point prevalence: At age
lyears: 1.1% (0.7-1.8)

At age 2years: 1.3%
(0.8-2.1)

At age 4years: 1.4%
(0.9-2.2)

At age 10years: 0.6%
(0.3-1.1)

At age 18years: 0.3%
(0.1-0.8)

SPT point prevalence
at 3-4vyears: 1.4%
(0.7-2.6)

SPT point prevalence: At
1year 1.8% (1.1-3.1)
At 2years 2.1% (1.3-3.5)
At 3years 1.4% (0.7-2.6)
History or OFC point
prevalence: At 1year
1.8% (1.1-2.9)
At 2years 1.3% (0.7-2.3)
At 3years 1.0% (0.5-1.9)
History or OFC cumulative
prevalence at 3years
1.9% (1.2-2.9)
OFC point prevalence: At
9 months 0%
At lyear 1.4% (0.8-2.5)
At 2years 0.5% (0.2-1.2)
At 3years 0.2% (0.1-0.8)
DBPCFC point prevalence:
At 1year 0.9% (0.5-1.7)
At 2years 0%

Estimates of the frequency
of wheat allergy,
Percentage (95% ClI)

SR point prevalence: At
age lyears: 0.5%
(0.2-1.0)

At age 2years: 0.4%
(0.2-1.0)

At age 4years: 0.2%
(0.1-0.7)

At age 10vyears. 0.1%
(0.0-0.4)

At age 18years: 0.5%
(0.2-1.0)

SPT point prevalence
at 3-4years: 1.2%
(0.6-2.4)

SPT point prevalence: At
1year 0%

At 2years 0.2% (0.0-0.9)

At 3years 1.2% (0.6-2.4)

History or OFC point
prevalence: At 1year
0.4% (0.2-1.1)

At 2years 0.3% (0.1-1.0)

At 3years 0.2% (0.1-0.8)

History or OFC cumulative
prevalence at 3years
0.4% (0.2-1.1)

OFC point prevalence:
At 9 months 0.1%
(0.0-0.6)

At 1year 0.2% (0.1-0.8)

At 2years 0.1% (0.0-0.7)

DBPCFC point prevalence:
At lyear 0.1%
(0.0-0.6)

Estimates of the
frequency of soy
allergy, Percentage

(95% ClI) Comment

Estimates on suspected FA as
registered by on clinical
and PCH records were not
reported in meta-analysis

Estimates given report FA
according to restrictive
criteria defined by authors
Therefore, these estimates
were not reported in meta-
analysis. Estimates for SR
point prevalence for other
foods are also reported:
fruits, fish, tomatoes, kiwi,
tree nuts

SR point prevalence:
At age 4years:
0.3% (0.1-0.8)

Estimates based on the latest
cohort in the study, i.e.
Cohort C, which is first
reported in Venter al 2008;
Dean et al. 2007; Venter
et al. 2006, United Kingdom
(see below).

(Continues)
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TABLE 3 (Continued)

Reference, country

Venter et al.
2006, United
Kingdom!*®

Venter et al. 2016a
and 2016b,
United

Kingdom?%120

von Hertzen et al.
2006, Finland
and Russia*?!

Westerlaken-
van Ginkel

etal. 2020, The

Netherlands'??

Xepapadaki et al.
2015, Iceland

United Kingdom

The Netherlands

Germany

Poland

Lithuania

Spain

Italy

Greece!?®

Zeyrek et al. 2015,
Turkey'?*

Zivic et al. 2018'2°

Estimates of the
frequency of cow's milk
allergy, Percentage
(95% CI)

SR point prevalence
at 6years: 3.6%
(2.5-5.2)

SPT point prevalence at
6years: 0.4% (0.1-1.3)

OFC point prevalence
at 6years: 0.6%
(0.2-1.5)

DBPCFC point prevalence
at 6years: 0.3%
(0.1-1.0)

Data not shared

SPT point prevalence in
Finland

Children (7-16 years):
0.3% (0.0-1.5)

Mothers 2.8% (1.5-5.1)

SR point prevalence at
mean age 47.5years:
2.4% (2.9-2.5)

SPT and/or sIgE point
prevalence at
0-2vyears: 0.16%
(0.0-0.9)

Clinician diagnosed
point prevalence at
1-12 months: 10%
(6.9-14.3)

SPOLIDORO ET AL.

Estimates of the frequency
of hen's egg allergy,
Percentage (95% Cl)

SR point prevalence at
6years: 1.9% (1.1-3.1)

SPT point prevalence at
6years: 0.9% (0.4-1.9)

OFC point prevalence at
6years: 0%

Data not shared

SPT point prevalence in
Finland

Children (7-16years): 1.9%
(0.9-3.9)

Mothers 3.1% (1.7-5.4)

SR point prevalence at
mean age 47.5years:
0.4% (0.3-0.4)

SR/suspicious for FA point
prevalence: 28.0%
(27.1-28.9)

DBPCFC cumulative
incidence by 2years:
All: 0.8% (0.7-1.0)

Iceland 1.5% (0.9-2.3)

United Kingdom: 1.9%
(1.1-3.1)

The Netherlands: 1.5%
(0.8-2.5)

Germany: 0.8% (0.4-1.5)

Poland: 0.6% (0.3-1.2)

Lithuania: 0.1% (0.0-0.6)

Spain: 0.8% (0.4-1.5)

Italy: 0.4% (0.1-1.0)

Greece: 0.1% (0.0-0.6)

SPT and/or sIgE point
prevalence at
0-2years: 1.3%
(0.7-2.5)

Estimates of the
Estimates of the frequency frequency of soy
of wheat allergy, allergy, Percentage
Percentage (95% ClI) (95% ClI)

SR point prevalence at
6years: 1.3% (0.7-2.3)

SPT point prevalence at
6years: 0.4% (0.1-1.3)

OFC point prevalence at
6years: 0.3% (0.1-1.0)

DBPCFC point prevalence
at 6years: 0.1%
(0.0-0.8)

Point prevalence at
10-11years: SR
point prevalence of
‘problem’ to wheat at
age 2.1% (1.3-3.3)

SPT point prevalence
allergy to wheat flour:
0.2% (0.0-0.96)

sIgE point prevalence:
15.0% (11.1-20.0)
using 0.3 kUA/l as a
cut off; 24.0% (19.1-
29.7) using 0.0 kKUA/I
as a cut off

OFC point prevalence:
0.5% (0-1)

SPT point prevalence in
Finland

Children (7-16 years):
11.8% (8.9-15.5)

Mothers 8.7% (6.2-12.1)

SR point prevalence at SR point prevalence

mean age 47.5years: at mean age
1.4% (1.3-1.5) 47.5years: 0.4%
(0.4-0.4)

Comment

For this specific outcome, data

were available from Venter
etal. 2016b

The author also reported SR

point prevalence almond,
kiwi, cashew, pistachio,
sesame, strawberry, cherry
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SPOLIDORO ET AL.

TABLE 3 (Continued)

Reference, country

Estimates of the

frequency of cow's milk

allergy, Percentage
(95% CI)

Zuidmeer et al. 2008,

World-wide!?

Estimates of the frequency
of hen's egg allergy,
Percentage (95% Cl)

Estimates of the

Estimates of the frequency frequency of soy
of wheat allergy, allergy, Percentage
Percentage (95% Cl) (95% CI)

SR pooled point
prevalence for adults
0.4% (0.2-0.6)

SPT pooled point
prevalence for children
0.4% (0.16-0.7)

sIgE pooled point
prevalence for adults
2.1% (0.9-3.3)

SR pooled point
prevalence for

children
0-18years: 0.3%
(0.1-0.6)

Comment

Note: The following records were extracted from conference abstracts (or posters), or from /Journals' letters: Butiene et al., Diwaker et al., Ecker et
al. 2016, Jirisson et al., Karakoc et al., Kelleher et al., Stefanaki e al., Zeyrek et al., Zivic et al. and Clausen et al. data were extracted from a university
thesis. Data recorded before September 2012 were reported as ‘studies’; therefore, one row may combine data extracted from more than one paper.
Data recorded from September 2012 have been reported using the principle one paper/abstract=one row. The following papers/abstracts included
in Table 3 reported about the same study population: Dogruel et al. 2016, together with Karakoc et al. 2015; Goksor et al. 2018, together with
Clausen et al. 2017; Grabenhenrich et al. 2020, together with Erhard et al. 2021; Grimshaw et al. 2016, together with Butiene et al. 2013, Eckers et
al. 2015, and Xepapapdaki et al. 2015; Lyons et al. 2019, together with Burney et al. 2014, and Le et al. 2015; Strinnholm et al. 2014, together with
Winberg et al. 2015.
Abbreviations: Cl, confidence interval; DBPCFC, double-blind placebo-controlled food challenge; FA, food allergy; OFC, oral food challenge; slgE,
specific immunoglobulin E; SPT, skin prick test; SR, self-reported.

TABLE 4 Summary of evidence on the frequency of allergy to peanut, tree nut, fish, shellfish in Europe: studies published 1 January
2000-30 June 2021.

Reference, country

Baricic et al. 2015,
Croatia®

Barlik et al. 2013,
Turkey®

Broms et al. 2013,
Sweden’

Burney et al. 2010;
Woods et al.
2001, Europe,
United States
of America,
Australia, New

Zealand®?

Estimates of the
frequency of peanut
allergy, Percentage
(95% ClI)

SR point prevalence

At 6-12months: -0.6%
(0.1-3.4)

At 12-24 months: 1.46%
(0.5-4.2)

At 24-48months: 3.6%
(2.0-6.1)

All children: 2.3%
(1.4-3.7)

In children aged
3-6years, 3% of the
SR allergic symptoms
occurred after
peanut consumption

SR point prevalence:
At 1-2years 1.16%
(0.7-2.0)

At 3-4years 1.9%
(1.3-2.5)

At 5-6years 2.4%
(1.8-3.2)

sIgE point prevalence for
all countries at 18-
27vyears: 1.4%

Estimates of the frequency of tree
nut allergy, Percentage (95% Cl)

Data not shared

In children aged 3-é6years,
4.1% of the SR allergic
symptoms occurred after nuts
consumption

SR point prevalence: At 1-2years
1.2%(0.7-2.1)

At 3-4years 1.4% (1.0-2.0) At
5-6years 2.3% (1.7-3.1)

sIgE point prevalence for all
countries at 18-27 years:
Hazelnut 3.1%

Walnut 1.8%

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

Data not shared

In children aged 3-6years,
3% of the SR allergic
symptoms occurred after fish
consumption

SR point prevalence: At 1-2years
1.0% (0.5-1.7)

At 3-4years 0.7% (0.46-1.2)

At 5-6years 1.1% (0.7-1.7)

sIgE point prevalence for all
countries at 18-27 years: 0.1%

Estimates of the
frequency of
shellfish allergy,
Percentage (95% Cl)

sIgE point prevalence
for all countries
at 18-27years:
shrimp 5.2%

Comment

The author specifically
reported about milk, egg
and peanut allergy. They
also investigated other
food allergens which
include, apple, pear, carrot,
hazelnut, fish, pecan,
banana, ketchup, tomato,
cherry, chicken, soy, citrus
fruit but a specific estimate
for each of these allergens
was not reported by the
authors.

The authors also reported
about hen's egg, cow's milk,
chocolate, foods additives,
strawberry, tomatoes,
spices, corn, purslane,
oranges, banana, sesame
and honey allergy.

The authors also reported
about milk, egg, soy and
stone fruits allergy.

Estimate of sensitization is a
weighted average over
all countries in the study
excluding birth positivity.
No weighting factor or
baseline data given, so we
were unable to recalculate
the estimate.

(Continues)
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TABLE 4 (Continued)

Estimates of the
frequency of peanut
allergy, Percentage

Reference, country  (95% ClI)

Burney et al. sIgE point prevalence in
2014; Lyons adults (20-54 years):
etal. 2019, All centres: 2.6%;
Switzerland, Switzerland: 5.0%;
Spain, Spain: 7.2%; The
Netherland, Netherlands: 1.6%,;
Poland, Poland: 3.1%;
Bulgaria, Bulgaria: 1.8%;
Greece, Iceland: 0.4%
Lithuania, Symptoms + sIgE
Iceland®®!! positivity point

prevalence at
age 20-54years:
Switzerland 0.4%
(0.0-1.2)
Spain 0.4% (0.0-1.4)
Iceland 0.0% (0.0-0.3)
Poland 0.3% (0.0-1.2)
The Netherlands 0.0%
(0.0-0.4) Greece
0.0% (0.0-0.8)

Caffarelli et al.
2011, Italy®®

SR lifetime prevalence
at 5-14years: 1.1%

(0.5-2.3)
Chafen et al. 2010, See Rona et al.

World-wide*

SPOLIDORO ET AL.

Estimates of the frequency of tree
nut allergy, Percentage (95% Cl)

sIgE point prevalence in adults (20-
54years): Hazelnut:

All centres: 9.3%; Switzerland:
17.8%; Spain: 6.0%; The
Netherlands: 11.9%; Poland:
6.5%; Bulgaria: 6.3%; Iceland:
1.3%

Walnuts: all centres: 3.0%;
Switzerland: 5.6%; Spain:
7.6%; The Netherlands: 1.9%;
Poland: 3.6%; Bulgaria: 2.7%;
Iceland: 0.1%

Symptoms + sIgE positivity point
prevalence at age 20-54 years:
Hazelnut

Switzerland 2.6% (1.5-4.0)

Spain 0.8% (0.16-2.0) Iceland 0.1%
(0.0-0.6)

Poland 1.3% (0.5-2.7) The
Netherlands 0.9% (0.4-1.8)

Greece 0.1% (0.2-1.0) sIgE point
prevalence

Walnut

Switzerland 0.6% (0.1-1.4)

Spain 0.7% (.1-1.9) Iceland 0.0%
(0.0-0.5) Poland 0.1% (0.0-
0.8) The Netherlands 0.1%
(0.0-0.5)

Greece 0.3% (0.0-1.6)

SR lifetime prevalence of hazelnut
allergy at 5-14years: 0.3%
(0.1-1.2)

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

sIgE point prevalence in adults
(20-54years):

All centres: 0.2% Switzerland:
0.2%; Spain: 1.2%; The
Netherlands: 0.2%; Poland:
0.0%; Bulgaria: 0.0%; Iceland:
0.2%

Symptoms + sIgE positivity point
prevalence at age 20-54 years:
Switzerland 0.0(0.0-0.3),
Spain 0.4% (0.0-1.4), Iceland
0.1% (0.0-0.7), Poland: 0.0%
(0.0-0.4), Netherlands 0.1%
(0.0-0.46), Greece 0.0%
(0.0-0.7)

See Ronaetal.

Estimates of the
frequency of
shellfish allergy,
Percentage (95% Cl)

sIgE point prevalence
in adults
(20-54years):

Shrimps: All
centres: 4.8%;
Switzerland:
6.9%; Spain:
5.3%; The
Netherlands:
3.9%; Poland:
4.9%; Bulgaria:
6.3%; Iceland:
2.8%

Symptoms + sIgE
positivity point
prevalence at
age 20-54years:
Switzerland 0.4%
(0.0-1.0)

Spain 0.8% (0.2-2.0)
Iceland 0.4%
(0.0-1.1) Poland
0.3% (0.0-1.2)

The Netherlands
0.4% (0.1-1.0)

Greece 0.0%
(0.0-0.7)

See Rona et al.

Comment

For Burney et al. 2014, the

author also reported about
sIgE for cow's milk, hen's
egg, soy, hazelnut, peach,
apple, celery, carrot, kiwi,
tomato, sesame, shrimps,
banana, corn, sunflower,
poppy, melon, buck wheat,
walnut, lentils, mustard.
For Lithuania and Greece,
the data were not reported.

sIgE point prevalence

was estimated as the
prevalence of those

with a specific IgE
response to a particular
food among ‘cases’ and
‘controls’ weighted back
to the general population
according to the sampling
fraction by which these had
been selected for further
study. Since the sampling
factor was not mentioned
by the authors, it was not
possible to define precise
confidence intervals for
meta-analysis. Therefore,
data for sIgE positivity
have not been included in
meta-analysis.

For Lyons et al. 2019, the

authors also investigated
sIgE positivity plus
symptoms to milk, egg,
wheat, soy, kiwi, peach,
carrot, shrimps, celery,
tomato, sunflower seed,
banana, corn sesame

seed, fish, mustard seed,
honey. Data on population
prevalence estimation
were obtained by the
authors using a weighting
procedure fully explained
in the paper online
repository. DBPCFC was
employed to assess FA to
hazelnut, peanut, apple,
peach, celery, shrimps. A
summary of the DBPCFC is
presented by the authors
in Table 3. Participation
rate to DBPCFC was low,
preventing the calculation
of a meaningful population-
based prevalence estimate.
Data on DBPCFC were
therefore not reported in
meta-analysis.

The same frequency estimates

as given in Rona et al. 2007
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SPOLIDORO ET AL.

TABLE 4 (Continued)

Reference, country

Clausen et al.
2017; Goksor
etal. 2018,

Sweden!>1¢

De Jong
et al. 2019, The
Netherlands®”

Depner et al.
2012, Austria,
Finland, France,
Germany, and
Switzerland*®

Dereci et al. 2016;
Turkey'?

Diwakar et al.
2017, United
Kingdom?®

Dogruel et al.
2016; Karakoc
etal. 2015,
Turkey?1:127

Du Toit et al. 2008,

United Kingdom

and Israel??

Dubakiene
etal. 2012,
Lithuania®

Estimates of the
frequency of peanut
allergy, Percentage
(95% ClI)

SR physician diagnosed
point prevalence in
12years children:
1.4% (1.1-1.9),

Point prevalence at
10years

SPT: 3.2% (2.7-3.8); SR
physician diagnosed:
2.0% (1.6-2.4)

No data on sIgE positivity
available

At 4-18years: SR point
prevalence 1.9%
(1.5-2.3) in United
Kingdom

History or OFC: 0.4%
(0.3-0.6) in United
Kingdom

Point prevalence at
6 months: History
+ sensitization
0.1% (0.0-0.4);
Point prevalence at
12months: History
+ sensitization 0.1%
(0.0-0.5)

Estimates of the frequency of tree
nut allergy, Percentage (95% Cl)

SR physician diagnosed point
prevalence in 12years
children: 1.4% (1.1-1.9),
Hazelnut: 1.6% (1.2-2.0)

Almonds: 0.8% (0.5-1.1)

Other nuts: 0.9% (0.7-1.3)

Point prevalence at 10years
Hazelnut: SPT: 4.1% (3.5-4.7)

Cashew nut: SPT: 1.3% (1-1.7); SR
physician diagnosed: Cashew
nut: 1.4% (1.1-1.8)

Data on sIgE positivity to hazelnut
are presented in a bar graph
for children aged 0-12 months

Estimates in school-age children
(6-18years)

SR lifetime prevalence hazelnut
allergy: 0.2% (0.2-0.3)

Point prevalence SPT hazelnut
allergy: 0.1% (0.1-0.16);
DBPCFC 0.0% (0.0-0.1);
OFC: 0%

Prevalence trend between 2000
and 2015 increased by 275%
(1.2 to 4.5 per 1000 children
aged 0-17 years).

At 4-18years: SR point prevalence
2.0% (1.6-2.5) b SR point
prevalence 2.0% (1.6-2.5)

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

SR physician diagnosed point
prevalence in 12years
children: 0.4% (0.2-0.6)

No data available on sIgE positivity

available

Point prevalence at 12months:
History + sensitization 0.1%
(0.0-0.0)

Estimates of the
frequency of
shellfish allergy,
Percentage (95% Cl)

Comment

Data from Clausen et al. 2017
were extracted from
a thesis. The data
here reported were
extrapolated by reporting
the sum of possible FA and
probable FA in Table 2 of
the thesis.

For the outcomes reported,
data were included in the
thesis from Clausen et al.

The authors also reported
about peach allergy.

The authors measured sIgE
for hen's egg, cow's milk,
hazelnut, carrot and
wheat flour. Data on FA
as defined by sIgE at birth
and/or at 12months are
presented in bar graphs
figures in the paper (for
all centres and for each
separate centre), but it is
not possible to extract a
precise value.

Data on nut allergy were
specifically reported in
Derecietal. 2016

Data were extracted from a
conference abstract. The
author reported about
prevalence increased trend
for any FA, egg and nut
allergy.

The authors also reported
about cow's milk, hen's egg,
soy, chicken meat, beef and
banana allergy. Specifically,
for fish, peanut and soy,
the authors mention sIgE
were measured, but no
data were reported.

(Continues)

85UB017 SUOWILIOD 3AIRID) 3|edldde 8Ly Ag pausenoh a1 saolfe YO ‘8Sn J0 S3|nI 04 A%Iq1T 8UIUO /8|1 UO (SUORIPUOD-PUR-SLLBYW0D" A3 1M A RRIq 1 RU1IUO//SARY) SUORIPUOD PUe SWiS | 83U} 885 *[£202/.0/TZ] uo Ariqi aulluo A8 |im ‘AiseAiun ybinquipa Aq TOSST'IR/TTTT 0T/I0p/W00" A3 | 1M Al Ul uO//:SARY WOy papeo|umoq ‘0 ‘G66686€T



il—Wl LEY-

TABLE 4 (Continued)

Reference, country

Eggesbg et al.
2003, 2001a
and 2001b,
Norway?*%’

Eller et al. 2009,
Kjaer et al.
2008, Johnke
et al. 2006,
Denmark?-%°

Erhard et al. 2021,
Germany31

Falcad et al. 2004,
Portugal®?

Fedorova et al.
2014a; 2014b;
2016,

Russia®®-3°

Fox et al. 2009,
United
Kingdom?®¢

Frongia et al. 2005,
Italy®”

Gaspar-Marques
et al. 2014,
Portugal®®

Estimates of the
frequency of peanut
allergy, Percentage
(95% ClI)

Point prevalence: At
3months: sIgE 0.2%
(0.0-1.3)

At 6 months: sIgE 1.6%
(0.7-3.3)

At 12months: sIgk 1.6%
(0.7-3.3)

At 18 months: sIgE 1.2%
(0.5-3.1)

At 6years by OFC/
DBPCFC: 0.5%
(0.1.-1.8)

Cumulative incidence by
18 months: sIgE 1.8%
(1.0-3.4)

SPT and or slgE point
prevalence in
school-age children
(8-9years): 11.5%
(8.2-15.9)

Data available, but
method of
assessment not
clarified

Case-control study:
frequency estimates
not given

Estimates not given in the
paper

SR point prevalence: All
(0-6years; mean
age 3.5years): 0.5%
(0.2-1.1)

At 0-3years: N/A

At 4-6years: 0.8%
(0.4-1.7)

SPOLIDORO ET AL.

Estimates of the
frequency of
shellfish allergy,
Percentage (95% Cl)

Estimates of the frequency of tree
nut allergy, Percentage (95% Cl)

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

Data not shared Data not shared

Data not shared Data not shared At age 6 by OFC/
DBPCFC: 0.0%

(0.0-0.9)

Lifetime prevalence of SR hazelnut

allergy in school-age children children (8-9years): in school-
(8-9years): 1.9% (1.1-2.9) White fish: 1.5% (0.6-3.9); Oily age children

Point prevalence hazelnut allergy in fish: 0.4% (0.1-2.1) (8-9years):
school-age children (8-9 years): Crustaceous: 1.1%
SPT and/or sIgE: 17.6% (13.5- (0.4-3.3)

22.7); DBPCFC: 0.4% (0.1-2.1)

SR point prevalence in adults older SR point prevalence
than 39years: 0.9% (0.4-2.0) in adults older
than 39years:
0.5% (0.2-1.3)

Data available, but method of
assessment not clarified

Point prevalence in children aged
7-10vyears: SR: 1.6% (1.4-1.9);
History + SPT and/or sIgE
positivity: 0.3% (0.2-0.4)

SR point prevalence: All (O-6years; SR point prevalence: All (O-6years; SR point prevalence:

mean age 3.5years): 0.3% mean age 3.5years): 0.2% All (0-6years;

(0.1-0.8) (0.1-0.7) mean age
At 0-3years: N/A At 0-3years: 0.6% (0.2-1.9) 3.5years): 0.7%

At 4-6years: 0.5% (0.2-1.4) At 4-6years: N/A (0.4-1.4)

At 0-3years: 0.9%
(0.3-2.2)

At 4-6years: 0.7%
(0.3-1.5)

SPT point prevalence in school-age SPT point prevalence

Comment

The authors also reported

about cow's milk, wheat,
hen's egg, soy allergy. The
‘main outcome of the paper
was hazelnut allergy in
school-age children. For
DBPCFC to hazelnut, only
2 of the eligible 11 subjects
underwent the test.
Estimate for SR hazelnut
allegy was not reported

for meta-analysis as they
equal estimate reported

by Grabenhenrich et al. on
the same population (paper
reporting on the same
study)

Types of shellfish studied were

octopus and squid.

Data were extracted from a

conference abstract.

In Fedorova et al. 201443, the

authors claim to have
investigated SR, sIgE and
SPT positive allergy to
hazelnut and peanuts.
Contextually, the authors
report that point prevalence
allergy to peanut and to
hazelnut is 0.1% and 0.1%,
respectively, but do not
specify if the record regards
SR, slgE or SPT positivity, or
a combination of all.

The authors also reported

about chocolate, egg kiwi
orange, strawberry, peach
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SPOLIDORO ET AL.

TABLE 4 (Continued)

Reference, country

Gelincik et al. 2008,
Turkey®®

Grabenhenrich
et al. 2020,
Iceland, United
Kingdom, The
Netherlands,
Germany,
Poland,
Lithuania, Spain
and Greece™*

Estimates of the
frequency of peanut
allergy, Percentage
(95% ClI)

Point prevalence in
adults: History + SPT
0.0% (0.0-0.1)

History + sIgE 0.0%
(0.0-0.1)

DBPCFC 0.0% (0.0-0.0)

Estimates for school
age children aged
6-10years:

Lifetime prevalence

All centres: SR: 1.6% (1.3-
1.9); SR physician
diagnosed: 1.1%
(0.9-1.4)

Iceland: SR: 1.6% (0.96-
2.6); SR physician
diagnosed: 1.4%
(0.8-2.3)

United Kingdom: SR:
2.2% (1.2-4.0); SR
physician diagnosed:
1.8% (0.9-3.4)

The Netherlands: SR:
2.0% (1.2-3.4); SR
physician diagnosed:
0.6% (0.2-1.6)

Germany: SR: 1.4% (0.8-
2.3); SR physician
diagnosed: 1.2%
(0.7-2.1)

Poland: SR: 2.4% (1.6-
3.7); SR physician
diagnosed: 1.2%
(0.7-2.2)

Lithuania: SR: 1.0% (0.6-
1.9); SR physician
diagnosed: 0.6%
(0.3-1.4)

Spain: SR: 1.6% (0.9-
2.8); SR physician
diagnosed: 1.6%
(0.9-2.8)

Greece: SR: 0.5% (0.2-
1.6); SR physician
diagnosed: 0.4%
(0.1-1.3)

Point prevalence: SPT:
5.6% (4.7-6.6);
DBPCFC: 0.1%
(0.0-0.4)

Estimates of the frequency of tree
nut allergy, Percentage (95% Cl)

Point prevalence in adults:
History + SPT (hazelnut) 0.0%
(0.0-0.0)

History + sIgE (hazelnut) 0.0%
(0.0-0.0)

DBPCFC (hazelnut) 0.0% (0.0-0.0)

DBPCFC (walnut) 0.0% (0.0-0.0)

Estimates for school age children
aged 6-10vyears:

Lifetime prevalence hazelnut
allergy: All centres: SR:

1.5% (1.2-1.8); SR physician
diagnosed: 0.96% (0.7-1.2)

Iceland: SR: 0.9% (0.5-1.8); SR
physician diagnosed: 0.6%
(0.3-1.4)

United Kingdom: SR: 0.9% (0.3-
2.2); SR physician diagnosed:
0.7% (0.2-1.9)

The Netherlands: SR: 1.1% (0.5-
2.2); SR physician diagnosed:
0.46% (0.16-1.3)

Germany: SR: 1.9% (1.2-2.9); SR
physician diagnosed: 0.8%
(0.4-1.6)

Poland: SR: 3.5% (2.5-5.0); SR
physician diagnosed: 2.7%
(1.8-4.0)

Lithuania: SR: 1.3% (0.7-2.2); SR
physician diagnosed: 0.8%
(0.4-1.6)

Spain: SR: 1.16% (0.6-2.3); SR
physician diagnosed: 1.0%
(0.5-2.1)

Greece: SR: 0.2% (0.0-1); SR
physician diagnosed: 0.2%
(0.0-1)

Point prevalence hazelnut SPT:
5.2% (4.4-6.2); DBPCFC: 0.3%
(0.1-0.7)

Lifetime prevalence nut (excluding
hazelnut) allergy: 0.7% (0.5-
0.9); SR physician diagnosed:

All centres: 0.6% (0.46-0.9)

Iceland: SR: 0.5% (0.2-1.2); SR
physician diagnosed: 0.4%
(0.16-1.1)

United Kingdom: SR: 0.7% (0.2-
1.9); SR physician diagnosed:
0.7% (0.2-1.9)

The Netherlands: SR: 0.9% (0.4-
2.0); SR physician diagnosed:
0.6% (0.2-1.6)

Germany: SR: 0.8% (0.4-1.6); SR
physician diagnosed: 0.8%
(0.4-1.6)

Poland: SR: 0.1% (0.0-0.7); SR
physician diagnosed: 0.1%
(0.0-0.7)

Lithuania: SR: 0.1% (0.0-0.6); SR
physician diagnosed: 0.1%
(0.0-0.6)

Spain: SR: 2.0% (1.2-3.4); SR
physician diagnosed: 1.9%
(1.1-3.2)

Greece: SR: 0.7% (0.3-1.8); SR
physician diagnosed: 0.7%
(0.3-1.8)

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

Data not shared

Estimates for school age children
aged 6-10years: Lifetime
prevalence white fish allergy:
All centres: SR: 0.8% (0.6-1.0);
SR physician diagnosed: 0.6%
(0.4-0.8)

Iceland: SR: 1.8% (1.1-2.9); SR
physician diagnosed: 1.4%
(0.8-2.3)

United Kingdom: SR: 0.4% (0.1-
1.6); SR physician diagnosed:
0%

The Netherlands: SR: 0.6% (0.2-
1.6); SR physician diagnosed:
0.3% (0.1-1.1)

Germany: SR: 0.1% (0.0-0.6); SR
physician diagnosed: 0.1%
(0.0-0.6)

Poland: SR: 0.6% (0.3-1.4); SR
physician diagnosed: 0.2%
(0.1-0.9)

Lithuania: SR: 0.6% (0.3-1.4); SR
physician diagnosed: 0.6%
(0.3-1.4)

Spain: SR: 1.0% (0.5-2.1); SR
physician diagnosed: 0.7%
(0.3-1.7)

Greece: SR: 0.9% (0.4-2.1); SR
physician diagnosed: 0.9%
(0.4-2.1)

Point prevalence white fish
DBPCFC: 0.0% (0.0-0.3)

Lifetime prevalence oily fish
allergy: SR: 0.4% (0.3-0.6);
SR physician diagnosed: 0.2%
(0.1-0.4)

Iceland: SR: 0.8% (0.4-1.7); SR
physician diagnosed: 0.4%
(0.16-1.1)

United Kingdom: SR: 0.2% (0.0-
1.2); SR physician diagnosed:
0%

The Netherlands: SR: 0%; SR
physician diagnosed: 0%
Germany: SR: 0.4% (0.16-1.0); SR
physician diagnosed: 0.2%

(0.0-0.7)

Poland: SR: 0.2% (0.1-0.9); SR
physician diagnosed: 0%
Lithuania: SR: 0.4% (0.16-1.1); SR
physician diagnosed: 0.3%

(0.1-0.9)

Spain: SR: 0.7% (0.3-1.7); SR
physician diagnosed: 0.3%
(0.1-1.0)

Greece: SR: 0.5% (0.2-1.6); SR
physician diagnosed: 0.5%
(0.2-1.6)

Point prevalence oily fish DBPCFC:

0.0% (0.0-0.3)

Estimates of the
frequency of
shellfish allergy,
Percentage (95% Cl)

Estimates for school
age children
aged 6-10years:
Lifetime
prevalence
crustaceous
allergy: All
centres: SR:
0.4% (0.3-0.6),
SR physician
diagnosed: 0.2%
(0.1-0.4)

Iceland: SR: 0.9%
(0.5-1.8);

SR physician
diagnosed: 0.6%
(0.3-1.4)

United Kingdom: SR:
0.7% (0.2-1.9);
SR physician
diagnosed: 0.4%
(0.1-1.6)

The Netherlands: SR:

0.6% (0.2-1.6);
SR physician
diagnosed: 0%
Germany: SR: 0.1%
(0.0-0.6);
SR physician
diagnosed: 0%
Poland: SR: 0%;
SR physician
diagnosed: 0%
Lithuania: SR: 0.5%
(0.2-1.2);
SR physician
diagnosed: 0.3%
(0.1-0.9)
Spain: SR: 0.4%
(0.1-1.3); SR
physician
diagnosed: 0.4%
(0.1-1.3)
Greece: SR: 0.4%
(0.1-1.3); SR
physician
diagnosed: 0%
Point prevalence
DBPCFC: 0.1%
(0.0-0.3)

Comment

The author also reported
lifetime prevalence of egg.
Milk, wheat, soy, tomato,
kiwi, strawberry, apple,
citrus, fruit allergy.

For other FA to specific
allergens with SPT,
positivity data are
presented in a bar graph
(Figure 3).

(Continues)
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TABLE 4 (Continued)

Estimates of the
frequency of peanut
allergy, Percentage

Reference, country  (95% ClI)

Grimshaw et al. Clinical history or

2016, United DBPCFC cumulative
Kingdom‘12 incidence by 2years:
0.7% (0.1-1.3);
DBPCFC and
SPT and/or sIgE
by 2years: 0.6%
(0.1-1.1)

Grundy et al. Point prevalence at
2002, United 3-4years: SR: 1.0%
Kingdom*® (0.6-1.7)

SPT 3.3% (2.4-4.4)

OFC+history 1.4%
(0.9-2.9)

OFC 0.6% (0.3-1.3)

Haftenberger sIgE point prevalence at
etal. 2013, agel8-79years: 8.0%
Germany** (7.3-8.8)

Recombinant peanut,
11.7% (10.7-12.7)

Hicke-Roberts et al.,
2020, Sweden*®

SR cumulative incidence
by 8years: 2.8%
(1.9-4.0)

Hourihane et al. Point prevalence at

2007, United 4-5years: SPT 2.7%
Kingdom*’ (1.9-3.9)
DBPCFC or history 1.9%
(1.2-2.9)

DBPCFC 1.4% (0.8-2.3)

lvakhnenko et al.
2013, Ukraine®

Jarvenpai etal.,
2014, Finland*®

Johansson et al.
2005, Sweden
and Norway51

sIgE point prevalence in
adults: Sweden 2.3%
(1.5-3.4)

Norway 0.6% (0.2-1.8)

Sweden + Norway 1.7%
(1.2-2.5)

Jorge et al. 2017,
Portugal®?

SPOLIDORO ET AL.

Estimates of the frequency of tree
nut allergy, Percentage (95% Cl)

sIgE point prevalence at age
18-79years: Hazelnut 15.7%
(14.6-16.8)

Almond 4.0% (3.5-4.6)

SR cumulative incidence by 8years:

Tree nuts: 2.3% (1.5-3.4)

SR point prevalence nut allergy at
6-7years: 1.8% (1.3-2.6)

sIgE point prevalence in adults:
Sweden 3.5% (2.5-4.8)

Norway 0.6% (0.2-1.8)

Sweden + Norway 2.5% (1.9-3.5)

Nut allergy/sensitization among
subjects with Q2-confirmed
food reaction at 3-11years:
SR point prevalence 0.41%
(0.22-0.75)

sIgE point prevalence: 0.12%
(0.04-0.36)

SPT point prevalence 0.08%
(0.02-0.3)

Estimates of the
frequency of
shellfish allergy,
Percentage (95% Cl)

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

Clinical history or DBPCFC
cumulative incidence by
2years: 0.1% (0.0-0.3)

DBPCFC and SPT and/or sIgE by
2years: 0.1% (0.0-0.4)

sIgE point prevalence
at age 18-
79 years: Shrimp:
7.1% (6.3-8.0);
Recombinant shrimp
0.5% (0.3-0.7)

SR cumulative incidence by 8years:
1.1% (0.6-2.0)

SR lifetime prevalence up to 24-
30months: 2% (1.3-3.1)

SR point prevalence at 6-7years:
0.7% (0.4-1.3)

sIgE point prevalence in adults:
Sweden 0.1% (0.0-0.6)

Norway 0%

Sweden + Norway 0.1% (0.0-0.4)

SR point prevalence among
subjects with Q2-confirmed
food reaction: 1.06%

Shellfish allergy/
sensitization
among subjects

(0.72-1.55) with Q2-
sIgE point prevalence among confirmed food
subjects with Q2-confirmed reaction: SR

food reaction: 0.69%

(0.43-1.11) 0.94% (0.62-1.4);

SPT point prevalence among sIgE point
subjects with Q2-confirmed prevalence:
food reaction: 0.49% 0.16%
(0.28-0.85) (0.06-0.42)
SPT point prevalence:
0.12%
(0.04-0.36)

point prevalence:

Comment

The author also recorded
other FA such as lentil and
broccoli

The author reported also IgE
prevalence of cow's milk,
wheat, soy, tomato, kiwi,
strawberry, apple, celery,
cherries, chickpea

lupin seed, cherries

chickpea, lupin seed

The outcome investigated was
SR FA or intolerance. The
author also looked at cow's
milk, hen's egg and cereal
allergy.

The author reported about
cow's milk, hen's egg,
citrus, fruit, vegetables,
chocolate and others FA

The author also looked at
other food allergies such
as tegumes, fruits, spices,
vegetables, cow's milk,
hen's egg, wheat and soy

Type of fish studied was
codfish.

176 out of 2474 subjects
self-reported an adverse
reaction to food (Q1), of
whom 159 responded to
a second questionnaire
(Q2) which was used by
authors to confirm food
reaction. 115 subjects had
a confirmed reaction. Only
those who were positive to
both Q1 and Q2 were then
tested for IgE sensitization
(positive slge or SPT).
Data on specific FA
were therefore reported
narratively, but not
included in meta-analysis.
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SPOLIDORO ET AL.

TABLE 4 (Continued)

Reference, country

Jurisson et al. 2015,
Estonia®®

Kaya et al. 2013,
Turkey®®

Kelleher et al. 2014,

Ireland®”

Kotz et al. 2011,
United
Kingdom58

Krause et al. 2002,
Greenland®’

Kristinsdottir et al.
2011, Iceland®®

Kurulaaratchy et al.
2005, Arshad
etal. 2001,
Tarig et al.
2000, United
Kingdom®2%4

Kvenshagen et al.
2009, Norwayés

Le et, al. 2015, The
Netherlands®®

Estimates of the
frequency of peanut
allergy, Percentage
(95% ClI)

SPT point prevalence:
At 12months: 0.4%
(0.1-2.16)

At 24months: 0.4%
(0.1-2.16)

Point prevalence at
school age (sixth
to eighth grade):
SPT: 0.1% (0.0-0.1);
slgE: 0.0% (0.0-0.1);
DBPCFC: 0.0%
(0.0-0.1)

SPT was performed
in children aged
0-24months

Data not shared

sIgE point prevalence
at 5-18years: 1.2%
(0.7-2.0)

Point prevalence at
1year: History + SPT
0.2% (0.1-0.7)

History + sIgE 0.7%
(0.4-1.3)

History + SPT or sIgE
0.7% (0.4-1.3)

DBPCFC 0.1% (0.0-0.5)

SPT point prevalence at
4years 1.1% (0.6-2.0)

Point prevalence by
Clinician history or
OFC at 2years: 1.0%
(0.4-2.3)

SR point prevalence at
age 20-54years:
0.7% (0.46-1.0)
DBPCFC point
prevalence 0.0%
(0-0.1)

Estimates of the frequency of tree
nut allergy, Percentage (95% ClI)

SR lifetime prevalence tree nuts
allergy at school age (sixth to
eighth grade): 1.2% (1.0-1.4)

Point prevalence at school age
(sixth to eighth grade):
Hazelnut: slgE: 0.0% (0-0.1);

OFC: 0.0% (0.0-0.1); DBPCFC:

0.0% (0-0.1)

Walnut: SPT: 3% (2.1-4.2); sIgE:
0.0% (0.0-0.1); OFC: 0.0% (0-
0.1); DBPCFC: 0.0% (0.0-0.1)

Pistachio: SPT: 0.0% (0-0.1); sIgE:
0.0% (0-0.1)

Point prevalence at 1year: SR 0.1%
(0.0-0.4)
History + SPT 0.1% (0.0-0.4)

Estimates not given in the paper.

SR point prevalence at 20-54years:

Hazelnut: 0.6% (0.4-0.9)
Walnut: 0.6% (0.4-0.9)
DBPCFC point prevalence

Hazelnut: 0.2 (0.1-0.4)

Estimates of the
frequency of
shellfish allergy,
Percentage (95% Cl)

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

SPT point prevalence codfish
allergy: 0% at 6, 12 and
24 months

SPT was performed in children
aged 0-24months

sIgE point prevalence at
5-18years: 0.7% (0.3-1.4)

Point prevalence at 1year: SR 0.4%
(0.2-0.9)

History + SPT 0.1% (0.0-0.4)

History + slgE 0.1% (0.0-0.5)

History + SPT or sIgE 0.1%
(0.0-0.5)

DBPCFC 0.2% (0.1-0.7)

SR point prevalence
at 1year: 0.1%
(0.0-0.4)

Estimates given in a figure in the
paper.

SR point prevalence at age 20-
54years: 1.6% (1.2-2.0)

SR point prevalence

shrimp 0.9%
(0.7-1.3)

age 20-54years:

Comment

Data were extracted from a
conference abstract.

The author also investigated
milk, egg, kiwi, cocoa,
honey, banana, sesame,
black pepper, strawberry,
tomato allergy. The
author definition of ‘tree
nuts allergy’ is ‘hazelnut,
peanuts, walnuts,
pistachio’.

Data were extracted from a
conference abstract. Food
allergen measured by SPT:
cow's milk, egg, peanut,
codfish, wheat and soya.
Estimates on specific foods
allergy were not reported
by the authors

Type of shell fish studied was
shrimp.

Data are also reported for
SR and IgE FA to apple,
peach, kiwi, melon, banana,
tomato, carrot and cow
milk, hen

(Continues)
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TABLE 4 (Continued)

Reference, country

Lozoya-lbanez
et al. 2020,
Po rtugal67

Lyons
et al. 2020, The
Switzerland,
Spain, Iceland,
Lithuania,
Bulgaria,
Poland,
Netherlands,
Greece®®

Majkowska-
Wojciechowska
et al. 2009,
Poland®’

Marklund et al.
2004, Sweden’®

Estimates of the
frequency of peanut
allergy, Percentage
(95% ClI)

Peanut food reaction
investigated by
sensitization
tests and OFC
in adolescents
(10-23years)

SR point prevalence FA
in European children
aged 7-10years:
1.9% (1.7-2.1)

sIgE point prevalence:
Switzerland: 10.1%
(8.8-11.3), Spain:
7.8% (6.4-9.3),
Greece: 4.1%
(3.2-5.0), The
Netherlands: 6.2%
(5.2-7.2), Lithuania:
2.6% (2.1-3.2),
Poland: 4.8% (3.9-
5.8), Iceland: 2.3%
(1.7-2.9)

Symptoms + sIgE
positivity point
prevalence:
Switzerland: 0.4%
(0.0-1.6), Spain: 0.9%
(0.1-2.46), Greece:
0.3% (0.1-1.9), The
Netherlands: 0.6%
(0.1-1.7), Lithuania:
0.0% (0.0-0.9),
Poland: 0.8% (0.16-
1.9), Iceland: 0.5%
(0.1-1.5)

OFC point prevalence

at age 7-10years: 0.0%
(0-0.0)

SR point prevalence at
13-21years: 6.0%
(4.9-7.3)

SPOLIDORO ET AL.

Estimates of the frequency of tree
nut allergy, Percentage (95% Cl)

Tree nuts food reaction
investigated by sensitization
tests and OFC in adolescents
(10-23years)

SR point prevalence FA in
European children aged
7-10years: not reported

sIgE point prevalence: Hazelnut:
Switzerland: 14.3% (12.9-
15.8), Spain: 8.6% (7.1-10.1),
Greece: 3.6% (2.8-4.5), The
Netherlands: 9.5% (8.3-10.8),
Lithuania: 6.8% (5.9-7.7),

Poland: 7.6% (6.4-8.7), Iceland:

1.9% (1.3-2.4)

Walnut

sIgE point prevalence: Switzerland:
9.5% (8.3-10.7), Spain: 7.4%
(6.0-8.9), Greece: 5.3% (4.3-
6.4), The Netherlands: 3.5%
(2.8-4.3), Lithuania: 2.3% (1.7-
2.8), Poland: 3.6% (2.8-4.4),
Iceland: 1.4% (0.9-1.8)

Symptoms + sIgE positivity
point prevalence: Hazelnut:
Switzerland: 0.8% (0.1-
2.3), Spain: 0.5% (0.0-1.8),
Greece: 0.3% (0.1-1.9), The
Netherlands: 0.7% (0.1-1.9),
Lithuania: 2.1% (0.4-5.3),
Poland: 0.8% (0.16-1.9),
Iceland: 0.1% (0.0-0.6)

Walnut: Switzerland: 0.3% (0.0-
1.3), Spain: 0.5% (0.0-1.8),
Greece: 0.6% (0.0-2.5), The
Netherlands: 0.5% (0.1-1.5),
Lithuania: 0.0% (0.0-0.9),

Poland: 0.5% (0.0-1.4), Iceland:

0.0% (0.0-0.3)

SR lifetime prevalence
1.6% (1.2-2.3)

SR point prevalence at 13-21years:

Nuts 7.3% (6.1-8.8)
Almond 4.1% (3.2-5.3)

Estimates of the frequency of fish

allergy, Percentage (95% Cl)

Seafood reaction investigated by

sensitization tests and OFC in

adolescents (10-23years)

SR point prevalence FA in
European children aged
7-10years: 3.6% (3.3-3.9)

sIgE point prevalence: Switzerland:

0.5% (0.2-0.8), Spain: 0.9%

(0.4-1.4), Greece: 0.2% (0.0-

0.5), The Netherlands: 0.5%

(0.2-0.8), Lithuania: 0.8% (0.4-

1.1), Poland: 0.0% (0.0-0.3),
Iceland: 0.4% (0.2-0.7)
Symptoms + sIgE positivity point

prevalence: Switzerland: 0.1%

(0.0-0.7), Spain: 0.5% (0.0-
1.8), Greece: 0.3% (0.1-1.9),
The Netherlands: 0.1% (0.0-

1.0), Lithuania: 0.0% (0.0-0.9),

Poland: 0.0% (0.0-0.4),
Iceland: 0.1% (0.0-0.8)

SR point prevalence at 13-
21years: 1.0% (0.6-1.6)

Estimates of the
frequency of
shellfish allergy,
Percentage (95% Cl)

Seafood reaction
investigated by
sensitization
tests and OFC
in adolescents
(10-23years)

SR point prevalence
FA in European
children aged
7-10years: not
reported

sIgE point
prevalence:
Shrimps:
Switzerland:
3.7% (3.0-4.5),
Spain: 2.7% (1.8-
3.5), Greece:
1.0% (0.5-1.4),
The Netherlands:
3.3%(2.6-4.1),
Lithuania: 0.4%
(0.1-0.6), Poland:
2.3% (1.7-3.0),
Iceland: 0.9%
(0.5-1.3)

Symptoms + sIgE
positivity point
prevalence:
Shrimps

Switzerland: 0.0%
(0.0-0.4), Spain:
0.7% (0.1-2.16),
Greece: 0.0%
(0.0-0.9), The
Netherlands:
0.1% (0.0-1.0),
Lithuania: 0.0%

(0.0-0.9), Poland:

0.0% (0.0-0.4),
Iceland: 0.3%
(0.0-1.1)

OFC point prevalence

shrimp at age
7-10years: 0.0%
(0-0.0)

SR point prevalence
at 13-21years:
1.7% (1.1-2.4)

Comment

183 out of 1702 subjects
completing a questionnaire
reported ad adverse food
reaction (phase 1). In 81
subjects, the adverse food
reaction was confirmed
by an allergist by phone
(phase 2). These subjects
were further investigated
by performing IgE
sensitization tests (sIgE
and/or SPT) and oral food
challenge (phase 3). Data
on specific FA/sensitization
are only shared for subject
who participated to phase
3, but no sufficient data
are available for narrative
report of the prevalence
estimates on each specific
food.

The authors also investigated
milk, egg, wheat, soy, kiwi,
peach, carrot, shrimps,
celery, tomato, sunflower
seed, banana, corn sesame
seed, fish, mustard seed,
honey. Data on population
prevalence estimation
were obtained by the
authors using a weighting
procedure fully explained
in the paper online
repository.

Data on DBPCFC were not
reported in meta-analysis
as the authors claim that
the number of subjects
who agreed to be tested
was too low to infer a valid
population prevalence
estimate on confirmed FA
by DBPCFC

The type of tree nuts studied
was not specified in the
paper

These are indirect-recalculated
estimates as the authors
provided only the
percentage estimates.
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TABLE 4 (Continued)

Reference, country

Matsyura et al.
2017, Ukraine’?

Mortz et al. 2013,
Denmark”®

Mustafayev et al.,
2013, Turkey”®

Nicolaou et al.
2010, United
Kingdom”®

Niggemann
etal. 2011,
Germany77

Orhan et al. 2009,
Turkey78

Estimates of the
frequency of peanut
allergy, Percentage
(95% ClI)

Point prevalence at mean
age 1.2years: 0.9%
(0.51-1.6)

Only data on concomitant
sesame plus peanut
allergy were available

SPT positivity point
prevalence at
10-11years: 0.7%
(0.5-0.9)

SR point prevalence at
10-11years: 1.4%
(1.1-1.7); OFC
point prevalence at
10-11years: 0.0%
(0-0.1)

SR lifetime prevalence
at 8years: 1.7%
(1.0-2.6)

Point prevalence at
8years: sIgE 9.3%
(7.2-11.9); SPT 5.1%
(3.9-6.7); SPT or sIgkE
11.8% (9.9-14.0);
History + sIgE 8.6%
(6.6-11.2); History +
SPT 0.9% (0.4-2.0);
History + SPT+slIgE
3.4% (2.2-5.2);
History or DBPCFC
2.0% (1.3-3.2);
DBPCFC 0.8%
(0.4-1.5)

sIgE point prevalence in
children <18years:
10.9% (10.4-11.4)

SR lifetime prevalence
at 6-9years: 0.1%
(0.0-0.3)

Point prevalence at
6-9years: History
and SPT 0.1%
(0.0-0.3)

DBPCFC at 6-9years: 0%

Estimates of the frequency of tree
nut allergy, Percentage (95% ClI)

Only data on concomitant sesame
plus hazelnut allergy were
available

Hazelnut: SPT positivity point
prevalence at 10-11years:
0.4% (0.3-0.6)

SR point prevalence at 10-11years:
1.5% (1.2-1.8);

OFC point prevalence at 10-
11years: 0.0% (0-0.1)

Walnut: SPT (reported by parents)
lifetime prevalence up to 10-
11years: 4.5% (4.0-5.0)

SR point prevalence at 10-11years:
1.2% (1.0-1.5); OFC point
prevalence at 10-11years:
0.0% (0.0-0.16)

Pistachio: SR point prevalence at
10-11years: 0.8% (0.6-1.0)

SR lifetime prevalence at 8years:
1.0% (0.5-1.8)

SR lifetime prevalence at 6-9years:
Hazelnut 0.3% (0.1-0.6)

Walnut 0.1% (0.0-0.3)

History and SPT point prevalence
at 6-9years: Hazelnut 0.1%
(0.0-0.3)

Walnut 0.1% (0.0-0.3)

DBPCFC point prevalence at
6-9years: Hazelnut 0%

Walnut 0%

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

SR point prevalence at 10-11years:

2.3% (2.0-2.7)

SR lifetime prevalence at 8years:
0.5% (0.2-1.1)

SR lifetime prevalence at 6-9years:

0.3% (0.2-0.6)

Point prevalence at 6-9years:
History and SPT 0.2%
(0.1-0.4)

DBPCFC at 6-9years: 0.0%
(0.0-0.2)

Estimates of the

frequency of
shellfish allergy,
Percentage (95% Cl)

Comment

Data extracted form a
conference abstract.

Data on prevalence were
obtained under the
assumption that the
subjects tested for sIgE
positivity corresponded
to the number of subjects
reporting SR FA.

The main focus of the study
was sesame allergy.
Contextually, the
authors provide data
on concomitant FA to
sesame and hazelnut, and
to sesame and peanut
combined together.

Data are also reported for SR
and OFC-confirmed FA to
pistachio, walnut, peanut,
hazelnut, fish. The author
also reported data about
OFC positivity to beef,
peach, spinach, cheese,
kiwi allergy

These are indirect-recalculated
estimates as the authors
provided only the
percentage estimates.

(Continues)
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TABLE 4 (Continued)

Estimates of the
frequency of peanut
allergy, Percentage

Reference, country  (95% ClI)

Ostblom et al. Estimates at 4years: SR
2008a, 2008b, point prevalence
2008c and 2.8% (2.3-3.3)
Almqvist sIgE point prevalence
etal. 2005, 5.4% (4.5-6.3)
Sweden’?"82

Osterballe SR point prevalence at
et al. 2009, mean age 22years:

Denmark®® 5.3% (4.0-7.1)
DBPCFC point prevalence
at mean age 22years:

0.6% (0.3-1.4)

Osterballe History or SPT point
et al. 2005, prevalence: At
Denmark®* <3years 0%; at

3years 1.6% (0.8-
3.2); at >3years 1.0%
(0.3-2.9); All children
1.2% (0.7-2.2);
Adults 1.2% (0.7-2.1)

DBPCFC point
prevalence: At
<3years 0%; at
3years 0.2% (0.0-
1.2); at >3years 0%;
All children 0.1%
(0.0-0.6); Adults
0.4% (0.2-1.1)

Patelis et al. 2014, SR lifetime prevalence

Sweden and (mean age
Iceland®® 33.6years): 5.8%
(5.0-6.9)
Pawlinska-Chmara
et al. 2015,
Poland®

Penard-Morand SR point prevalence at

et al. 2005, 9-11years: 0.3%
France®” (0.2-0.5)
SPT point prevalence
at 9-11years: 1.0%
(0.8-1.3)
Pereira et al. SR point prevalence:
2005, United 11years 1.8%
Kingdom®® (1.1-3.0)

15years 2.5% (1.6-3.9)

Both 2.2% (1.5-3.0)

SPT point prevalence:
11years 3.7%
(2.6-5.4)

15years 2.6% (1.6-4.2)

Both 3.2% (2.4-4.3)

SPOLIDORO ET AL.

Estimates of the frequency of tree
nut allergy, Percentage (95% Cl)

Estimates at 4years: SR point
prevalence 2.7% (2.2-3.2)

SR point prevalence at mean
age 22years: Almond 0.2%
(0.1-0.9)

Brazil nut 2.7% (1.8-4.1)

Hazelnut 6.6% (5.2-8.5)

Walnut 0.5% (0.2-1.2)

In children aged 7-10years,
5.4% of the SR allergic
symptoms occurred after nuts
consumption

SR point prevalence at 9-11years:
0.1% (0.1-0.3)

SR point prevalence: 11years 1.2%
(0.6-2.2)

15years 2.1% (1.3-3.4)

Both 1.6% (1.1-2.4)

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

Estimates at 4 years: SR point
prevalence 1.1% (0.8-1.5)

sIgE point prevalence 0.7%
(0.5-1.2)

SR point prevalence at mean age
22years: 0.2% (0.1-0.9)

DBPCFC point prevalence at mean
age 22years: 0.1% (0.0-0.7)

History or SPT point prevalence:
At <3years 0%; at 3years
0.8% (0.3-2.1); at >3years
0.3% (0.1-1.9); All children
0.6% (0.2-1.3); Adults 0.6%
(0.3-1.4)

DBPCFC point prevalence: At
<3years 0%; at 3years 0%; at
>3years 0%; All children 0%;
Adults 0.2% (0.1-0.8)

SR lifetime prevalence (mean age
33.6years): 4.2% (3.46-5.1)

SR point prevalence at 9-11years:
0.1% (0.1-0.3)

SPT point prevalence at 9-11years:

0.7% (0.5-0.9)

SR point prevalence: 11years 0.9%
(0.4-1.9)

15years 1.8% (1.1-3.1)

Both 1.4% (0.9-2.1)

SPT point prevalence: 11years
1.3% (0.7-2.4)

15years 1.4% (0.7-2.6)

Both 1.3% (0.8-2.1)

Estimates of the
frequency of
shellfish allergy,

Percentage (95% Cl) Comment

Estimates also available at
8years but these were only
presented in figures. Tree
nut studied was almond.
Estimates also available at
8years but these were only
presented in figures.

SR point prevalence
at mean age
22years:
Octopus 0.4%
(0.1-1.0)

Shrimp 2.0%
(1.3-3.2)

OFC point prevalence
at mean age
22years:
Octopus 0.1%
(0.0-0.7)

Shrimp 0.2% (0.1-0.9)

Type of wish studied was
codfish.

Type of shellfish studied was
shrimp. Type of wish
studied was codfish.

History or SPT point
prevalence: At
<3years 0%; at
3years 0%; at
>3years 0.3%
(0.1-19); All
children 0.1%
(0.0-0.6); Adults
1.1% (0.6-1.9)

DBPCFC point
prevalence: At
<3years 0%;
at 3years 0%;
at >3years 0%;
All children 0%;
Adults 0.3%
(0.1-0.9)

See to the left

Data were also available for SR
FA to any food, cow's milk,
hen's egg's, strawberries,
oranges, other milk
derivates, nut, chocolate,
other foods
SR point prevalence

at 9-11vyears:
0.5% (0.4-0.7)

The type of shellfish studied
with DBPCFC was shrimp.

SR point prevalence:
11years 0.3%
(0.1-0.9)

15years 0.7%
(0.3-1.5)

Both 0.5% (0.2-0.9)

DBPCFC point
prevalence:
15years 0.1
(0.0-0.7)
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SPOLIDORO ET AL.

TABLE 4 (Continued)

Reference, country

Pyrhonen et al.
2011 and 2009,
Finland”®?!

Raciborski et al.
2012, Poland®

Rance et al. 2005,
France”

Rentzos 2019 et al.
Sweden”®

Roberts et al. 2005
and Lack et al.
2003, United

Kingdom??7

Rona et al. 2007,
World-wide?®

Sandin et al. 2005,
Sweden and
Estonia'®®

Schafer et al. 2001,
Germany?*°!

Estimates of the
frequency of peanut
allergy, Percentage
(95% ClI)

Estimates of the frequency of tree
nut allergy, Percentage (95% ClI)

Lifetime prevalence at 0-4years:
SR parent-perceived 1.5%
(1.1-2.0)

SR physician diagnosed 0.2%
(0.1-0.4)

SR parent-perceived or physician
diagnosed 1.7% (1.3-2.2)

In children aged 6-8years,
18.2% of the SR allergic
symptoms occurred after nuts
consumption

SR lifetime prevalence for all

children mean age 8.9 years)
0.7% (0.4-1.1)

SR lifetime prevalence
for all children (mean
age 8.9years) 0.7%
(0.5-1.1)

SR point prevalence
at age 17-78years: 3.5%

Point prevalence
at age 17-78years: Hazelnut: SR:

(2.4-4.6) 8.9% (7.1-10.6); sIgE positivity:
sIgE point prevalence: 13.3% (11.2-15.4); Symptoms
4.9% (3.5-6.2) + sIgE positivity: Chestnut: SR:

0.5% (0.1-0.9)

Almond: SR 3.7% (2.5-4.8); sIgE
positivity: 3.0% (1.9-4.0);
Symptoms + sIgE positivity:
0.8% (0.2-1.3)

Brazil nuts: SR 4.2% (3.0-5.4);
sIgE positivity: 0.9% (0.3-1.5);
Symptoms + sIgE positivity:
0.4% (0.0-0.8)

SPT point prevalence a 0-7 years:
Mixed tree nuts 1.0% (0.8-1.3)

Almond 0.5% (0.2-0.9)

Brazil nut 0.5% (0.3-0.9)

Cashew nut 0.4% (0.2-0.8)

Hazel nut 0.1% (0.0-0.4)

Pecan nut 0.2% (0.1-0.4)

Walnut 0.5% (0.3-0.9)

Symptoms + sIgE
positivity point
prevalence: 0.5%
(0.1-0.9)

Point prevalence at
0-7years: SR 0.4%
(0.3-0.5)

SPT 1.4% (1.2-1.7)

History + SPT, 0.2%
(0.2-0.3)

DBPCFC, 0.2% (0.1-0.3)

All ages groups: Pooled
estimates for SR
point prevalence:
0.7% (0.6-0.9)

Range of estimates: SR
0% to 2%; sIgkE <1%
to 6%; SPT 1% to 6%;
History + SPT or IgE
0.5% to 2.5%

Estimates for each
specific not given in
the paper

Estimates for each specific not
given in the paper

SR lifetime prevalence in adults
5.3%

SPT point prevalence in adults
(hazelnut) 11.3%

SR lifetime prevalence in
adults 1.3%

SPT point prevalence in
adults 6.8%

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

Lifetime prevalence at 0-4years:
SR parent-perceived 4.0%
(3.4-4.7)

SR physician diagnosed 0.6%
(0.4-0.9)

SR parent-perceived or physician
diagnosed 4.6% (3.9-5.4)

SR lifetime prevalence for all
children mean age 8.9 years)
0.7% (0.4-1.1)

SR point prevalence at age 17-
78years: 0.3% (0.0-0.6)

sIgE point prevalence: 0.0%
(0.0-0.0)

Symptoms + sIgE positivity point
prevalence: 0.0% (0.0-0.0)

SPT point prevalence at 0-7years:
0.0% (0.0-0.3)

All ages groups: Pooled estimates
for SR: 0.6% (0.5-0.7)

Range of estimates: SR 0% to 2%;
sIgE ~0%; SPT ~0% to 2%;
History + SPT or IgE <0.5%;
OFC or DBPCFC ~0%

Estimates for each specific not
given in the paper

SR lifetime prevalence in adults
1.0% (fish and shellfish)

SPT point prevalence in adults
(mackerel) 1.8%

Estimates of the
frequency of
shellfish allergy,
Percentage (95% Cl)

SR lifetime
prevalence for
all children mean
age 8.9years)
1.4% (1.0-1.9)

SR point prevalence
atage 17-
78years: 3.5%
(2.4-4.6)

All ages groups:
Pooled estimate
for SR point

prevalence: 1.1%

(1.0-1.2)

Range of estimates:
SR 0% to
10%;SPT 2.5%;
History + SPT or
IgE 0% to 1.4%;
OFC or DBPCFC
~0%

SR lifetime
prevalence in
adults 1.0% (fish
and shellfish)

SPT point prevalence

in adults (crab)
1.9%

Comment

Data were also reported
for SR FA to any food,
dairy product, cocoa and
chocolate

Lifetime prevalence estimates
also given for age groups
2-5,6-10, and 11-14years,
but only the point
prevalence were given,
no Cl and the number of
endpoints

Type of fish studied was
codfish.

Specific foods studied in the
paper but estimates for
each food not given by
the authors rather several
foods were studied
together

Estimates are weighted for
the general population.
The authors did not
provide numbers used for
weighting; hence, we were
unable to recalculate the
estimates.

(Continues)
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TABLE 4 (Continued)

Reference, country

Schnabel et al. 2010,
Germany?*?

Skypala et al.
2013, United
Kingdom®®®

Soost et al. 2009
and Zuberbier
et al. 2004,
Roehr
et al. 2004,
Germany?04-106

Stefanki et al. 2018
Greece!®”

Steinke et al. 2007,
Europelo8

Sterner et al. 2019,

Sweden'®?

Estimates of the
frequency of peanut
allergy, Percentage
(95% ClI)

SR point prevalence
at 6years: Doctor
diagnosis 4.7%
(3.6-6.1)

New onset 3.1% (2.3-4.4)

sIgE point prevalence: At

2years 2.1% (1.4-3.2)

At 6years 5.2% (4.0-6.7)

SR lifetime prevalence

in subjects aged 18-
75years: 3.5%
(2.9-4.1)

History and SPT point
prevalence

0-17years 1.1% (0.5-2.1)

Children and adults 2.4%
(1.5-3.7)

SR lifetime prevalence
up to 4years of age:
0.3% (0.1-0.9)

SR-physician diagnosed
lifetime prevalence
up to éyears of age:
0.8% (0.3-1.9)

sIgE tested in children
ages 13-14years

SPOLIDORO ET AL.

Estimates of the frequency of tree
nut allergy, Percentage (95% Cl)

SR lifetime prevalence 2.7%
(1.8-4.1)

History and SPT point prevalence:
Hazelnut

0-17years 2.0% (1.2-3.3)

Children and adults 23.0%
(20.2-26.0)

Walnut

0-17years 0.7% (0.3-1.6)

Children and adults 7.1% (5.5-9.1)

DBPCFC point prevalence of
Hazelnut: 0-14years 0.7%
(0.3-1.7)

15-17years 4.3% (2.0-9.0)

All children 1.4% (0.7-2.5)

SR lifetime prevalence up to 4years
of age: 0.3% (0.1-0.9)

SR point prevalence in subjects
<18years: Austria 7.1%;
Belgium 9.3%; Denmark 13.6%;
Finland 13.5%; Germany
19.0%; Greece 2.1%; Italy
9.1%; Poland 6.8%; Slovenia
9.3%; Switzerland 13.0%; All
countries 9.7%

By component-resolved diagnostic
in children ages 13-14years

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

sIgE point prevalence at 6years
0.6% (0.3-1.3)

SR lifetime prevalence
in subjects aged 18-75years: 4.0%
(3.4-4.7)

SR lifetime prevalence 0.5%
(0.2-1.4)

History and SPT point prevalence

0-17years

Mackerel 0.1% (0.0-0.8)

Children and adults: Herring 0.5%
(0.2-1.3)

Mackerel 0.4% (0.1-1.1)

SR lifetime prevalence up to
4years of age: 1% (0.5-1.9)

SR-physician diagnosed lifetime
prevalence up to 6years of
age: 0.6% (0.2-1.6)

SR point prevalence in subjects

<18years: Austria 0%; Belgium

4.7%; Denmark 0%; Finland

19.8%, Germany 4.8%; Greece

8.3%; Italy 6.1%; Poland 1.1%;
Slovenia 7.0%; Switzerland
17.4%; All countries 8.4%

sIgE tested in children ages
13-14years

Estimates of the
frequency of
shellfish allergy,

Percentage (95% Cl) Comment

Type of fish studied for SPT
was cod.

Estimates for SR lifetime
prevalence for other
foods are reported: fruits,
vegetables, citrus fruit,
non-citrus fruit, curry and
spices, tomatoes, beans
and lentils, seeds

See to the left

The type of tree nuts studied
for lifetime prevalence not
specified in the paper

History and SPT
point prevalence
0-17years 0%
(shrimp)
Children and adults
Crab 1.2% (0.7-2.3)
Mussels 0.1%
(0.0-0.7)

Data were extracted from a
conference abstract.

Data reported also for tomato,
milk, egg.

The numbers the authors used
in making the calculation
for the estimates were
not given in the paper.
Therefore, it was not
possible to recalculate the
estimates.

SR point prevalence
in subjects
<18years:
Austria 0%;
Belgium 2.3%;
Denmark 4.5%;
Finland 2.1%,
Germany 4.8%;
Greece 0%;
Italy 3.0%,;
Poland 2.3%;
Slovenia 4.7%;
Switzerland
13.0%; All
countries 3.0%

The authors used a panel for
sIgE testing which included
egg, codfish, wheat,
peanuts and soybean
among the allergens
tested, but the data on the
positivity to each specific
allergen were not reported
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SPOLIDORO ET AL.

TABLE 4 (Continued)

Reference, country

Strinnholm et al.
2014; Winberg
etal. 2015,

Sweden!1011

Venkataraman et al.
2017, United
Kingdom?*®

Venter et al.
2010, United
Kingdom114

Venter al 2008;
Dean et al.
2007; Venter
et al. 2006,
United

Kingdom?15-117

Venter et al.

2006, United

Kingdom118

Estimates of the
frequency of peanut
allergy, Percentage
(95% ClI)

SR point prevalence
at age 7-8years: 3.2%
(2.6-4.0)

SR point prevalence

At age 1year 0.1%
(0.0-0.4)

At age 2years 0.2%
(0.0-0.6)

At age 4years 0.5%
(0.2-1.1)

At 10years 0.4% (0.2-0.9)

At 18years 0.9 (0.5-1.6)

SPT point prevalence
at 3-4years: 2.0%
(1.2-3.4)

History or OFC 1.2%
(0.7-2.2)

OFC point prevalence
at 3-4vyears: 0.3%
(0.1-1.0)

SPT point prevalence: At
1year 0.4% (0.1-1.1)

At 2years 2.0% (1.1-3.4)

At 3years 2.0% (1.2-3.4)

History or OFC point
prevalence: At
3years 1.2% (0.7-2.2)

History or OFC
cumulative
prevalence at 3years
1.1% (0.6-2.0)

OFC point prevalence: At
3years 0.3% (0.1-1.0)

SR point prevalence
at 6years: 1.9%
(1.1-3.1)

SPT point prevalence
at 6years: 2.6%
(1.6-4.0)

OFC point prevalence
at 6years: 0.3%
(0.1-1.0)

Estimates of the frequency of tree
nut allergy, Percentage (95% Cl)

SR point prevalence
at age 7-8years: 3.6% (2.9-4.4)
Almonds 2.0 (1.5-2.6)

SR point prevalence

At age 4years 0.16 (0.0-0.6), At
age 10years 0.1 (0.0-0.5)

At age 18years 0.5 (0.3-1.1)

History or OFC point prevalence:
At 1year

Cashew nut 0.0% (0.0-0.4)

Hazelnut 0.0% (0.0-0.4)

At 2years

Cashew nut 0.0% (0.0-0.4)

Hazelnut 0.0% (0.0-0.4)

At 3years

Cashew nut 0.1% (0.0-0.6)

Hazelnut 0.1% (0.0-0.6)

History or OFC cumulative
prevalence at 3years

Cashew nut 0.1% (0.0-0.6)

Hazelnut 0.1% (0.0-0.6)

SR point prevalence at 6 years:
1.4% (0.8-2.5)

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

SR point prevalence
at age 7-8years: 1.2% (0.9-1.7)

SR point prevalence

At age 1years 0.16% (0.0-0.6)
At age 10years 0.1% (0.0-0.5)
At age 18years 0.16 (0.0-0.6)

SPT point prevalence at 3-4years:

0.5% (0.2-1.4)

SPT point prevalence: At 1year
0.3% (0.1-1.0)

At 2years 0.5% (0.2-1.3)

At 3years 0.5% (0.2-1.4)

History or OFC point prevalence:
At 1year 0.1% (0.0-0.6)

At 2years 0.0% (0.0-0.4)

At 3years 0.0% (0.0-0.4)

History or OFC cumulative
prevalence at 3years 0.1%
(0.0-0.6)

OFC point prevalence: At 3years
0%

SR point prevalence at 6 years:
0.3% (0.1-0.9)

SPT point prevalence at éyears:
1.0% (0.5-2.0)

OFC point prevalence at 6years:
0%

Estimates of the
frequency of
shellfish allergy,
Percentage (95% Cl)

Comment

Estimates are also reported for
SR FA to milk, egg, wheat,
soy, fruits and kiwi, orange,
apple, raw carrots, banana.

DBPCFC to cow's milk, egg,
wheat and codfish was
offered to subjects with
suspected FA. The result
of the food challenge is
reported for each patient in
Table 3 of the paper from
Winberg et al., although it
was not possible to extract
a valid data for DBPCFC
positive FA to each specific
food allergens.

Estimates given report FA
according to restrictive

SR point prevalence
At age 10years 0.1

(0.0-0.5) criteria defined by authors
At age 18years: 0.2 Therefore, these estimates
(0.1-0.7) were not reported in meta-

analysis. Estimates for SR
point prevalence for other
foods are reported: fruits,
tomatoes, kiwi.

Estimates based on the latest
cohort in the study, i.e.
Cohort C.

(Continues)
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TABLE 4 (Continued)

Estimates of the

frequency of peanut

allergy, Percentage
Reference, country  (95% ClI)

Venter et al. 2016a SPT point prevalence:

SPOLIDORO ET AL.

Estimates of the frequency of tree
nut allergy, Percentage (95% Cl)

Estimates of the frequency of fish
allergy, Percentage (95% Cl)

Data not shared

Estimates of the
frequency of
shellfish allergy,

Percentage (95% Cl) Comment

For this specific outcome, data

and 2016b, At age 1years: 0.4%

United (0.1-1.1)

Kingdom!*120 At age 2years: 2.0%
(1.16-3.3)

At age 3years: 2.0%
(1.2-3.4)

At age 10years: 2.4%
(1.4-4.0)

SPT lifetime prevalence
for the past 10years
3.2% (2.2-4.6);

sIgE point prevalence at
age 10years: 11.8%
(8.3-16.4)

Clinical history or FC-
confirmed allergy
lifetime prevalence
in children up to
10years: 1.4%
(0.8-2.4)

von Hertzen et al. SPT point prevalence in
2006, Finland Finland
and Russia'® Children (7-16 years):
8.2% (5.8-11.5)
Mothers 10.1% (7.4-13.6)

SPT point prevalence in Finland

Children (7-16years): 6.3%
(4.0-9.8)

Mothers 11.3% (8.1-15.6)

Westerlaken van-
Ginkel et al. The mean age 47.5years:
Netherlands'?? 1.1% (1.1-1.2)

SR point prevalence at mean age
47.5years: Almond 1.0%
(0.9-1.1)

Cashew 0.7% (0.6-0.8)

Pistachio 0.5% (0.4-0.5)

Walnut: 1.8 (1.7-1.9)

Hazelnut: 2.1 (2.0-2.2)

SR pooled point prevalence for
children 0.5% (0.2-0.8)

Ranges for SR point prevalence:
0-6years 0.0% to 0.2%

6-18years 0.2% to 2.3%

Adults 0.4% to 1.4%

Range for SPT point prevalence for
children 0.0% to 0.7%

SR point prevalence at

Zuidmeer
et al. 2008,
World-wide!?¢

SPT point prevalence in Finland
Children (7-16years): 0.3%

SR point prevalence at mean age

were available from Venter
etal. 2016a

Type of tree nut studied was
hazelnut
(0.0-1.5)

Mothers 2.8% (1.5-2.1)

SR point prevalence The author also reported SR

47.5years: 0.4% (0.4-0.5) at mean age point prevalence, for kiwi,
47.5years: 1.16% sesame, strawberry, cherry
(1.16-1.2)

Note: The following records were extracted from conference abstracts (or posters), or from /Journals' letters: Diwaker et al., Jirisson et al., Karakoc
et al., Kelleher et al., Stefanaki e al. and Clausen et al. data were extracted from a university thesis. Data recorded before September 2012 were
reported as ‘studies’; therefore, one row may combine data extracted from more than one paper. Data recorded from September 2012 have been
reported using the principle one paper/abstract=one row. The following papers/abstracts reported about the same study population: Fedorova et al.
2014a, together with Fedorova et al. 2014b; Grabenhenrich et al. 2020, together with Erhard et al. 2021; Lyons et al. 2019, together with Burney et
al. 2014, and Le et al. 2015; Strinnholm et al. 2014, together with Winberg et al. 2015.

Abbreviations: Cl, confidence interval; DBPCFC, double-blind placebo-controlled food challenge; FA, food allergy; OFC, oral/open food challenge;

sIgE, specific immunoglobulin E; SPT, skin prick test; SR, self-reported.

came from only one study (Figure S17). The point prevalence was
highest in adults and those aged 6-17 years than in younger children
(Figure S17). However, for point prevalence of slgE positivity and
lifetime prevalence of self-reported WA, only two estimates each
were available for adults, while only one adult estimate was avail-
able for FC positive WA. No data on adults were available for life-
time prevalence of self-reported physician-diagnosed WA and for
point prevalence of SPT positivity (Figures $19 and 520). No consis-
tent pattern was seen across European regions (Figures 517-523).
Point prevalence of self-reported WA did not substantially change
between 2000-2012 and 2012-2021 (1.5% to 1.3%), while lifetime

prevalence decreased from 3.6% to 1.4% (Figure 2). Lifetime prev-
alence of self-reported physician-diagnosed WA and point preva-
lence of slgE sensitization plus symptoms could not be compared
between 2000-2012 and 2012-2021 as data were only available
for 2012-2021 (Figures 3 and 5). Point prevalence of SPT positivity
decreased from 0.7% to 0.4%, but only one estimate out of five was
available for 2000-2012. Point prevalence of sIgE sensitization in-
creased from 3.9% to 7.4% (Figure 4). There was no study published
for FC positivity and of FC positive or clinical history of WA during
2012-2012, hence comparison could not be made with estimates
from studies published during 2000-2012 (Figure 6).
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3.5 | Soyallergy

Soy allergy (SA) or sensitization was investigated in 36 studies. The
overall lifetime and point prevalence of self-reported SA were 0.5%
(95% CI 0.3-0.7) and 0.5% (95% Cl 0.4-0.6), respectively (Figure 2).
The overall point prevalence of self-reported physician-diagnosed
SA was 0.3% (95% Cl 0.1-0.5) (Figure 3). Point prevalence of slIgE
positivity was 3.7% (95% Cl 2.8-4.7), 0.2% (95% Cl 0.01-0.7) for
SPT positivity (Figure 4), 0.1% (95% CI0.03-0.1) for slgE positivity
plus symptoms (Figure 5) and 0.3% (95% Cl 0.1-0.4) for FC positivity
(Figure 6), while no data were available for FC positivity or clinical
history.

The prevalence estimates for soy allergy or sensitization were
generally higher in children than in adults (Figures S24, S25, S27,
and S28) for all outcomes investigated, although for point prev-
alence of slgE positivity and lifetime prevalence of self-reported
SA, only two estimates each were available for adults (Figures S24
and 528). No data on adults were available for lifetime prevalence
of self-reported physician-diagnosed SA (Figure S26). Moreover,
for FC positivity or clinical history, data were only available from

Western Europe. There was no consistent pattern across European

Lifetime prevalence of self-reported specific FA in Europe, 2000-2021

regions (Figures S24-528). Both point and lifetime prevalence
of self-reported SA slightly decreased between 2000-2012 and
2012-2021 from 0.7% to 0.4% (Figure 2). Lifetime prevalence of
self-reported physician-diagnosed SA, point prevalence of SPT sen-
sitization and point prevalence of sIgE sensitization plus symptoms
could not be compared between 2000-2012 and 2012-2021 as data
were only available for 2012-2021 (Figure 3-5). Point prevalence of
sIgE positivity slightly increased from 3.2% to 3.9% (Figure 4). Point
prevalence of FC positivity were only available in studies published
during 2000-2012 (Figure 6). No studies were available for FC posi-
tivity or clinical history of SA (Figure 6).

3.6 | Peanutallergy

Peanut allergy (PA) or sensitization was investigated in 68 stud-
ies. The overall lifetime and point prevalence of self-reported PA
were 1.5% (95% Cl 1.0-2.1) and 2.1% (95% Cl 1.7-2.5), respectively
(Figure 2). The overall point prevalence of self-reported physician-
diagnosed PA was 0.9% (95% Cl 0.6-1.2) (Figure 3). Point prevalence
of sIgE positivity was 5.6% (95% Cl 3.4-7.8), 2.2% (95% Cl 1.6-2.8)

Point prevalence of self-reported specific FA in Europe, 2000-2021

Period No. of studies Prevalence (95% CI) Period No. of studies Prevalence (95% CI)
Cow's milk allergy Cow's milk allergy
2000-2021 15 —_—— 5.67 (4.43,6.91) 2000-2021 19 _— 3.09(2.39,379)
2012-2021 7 —_— 6.43 (4.69, 8.16) 2012-2021 7 ——————————  301(267,495)
2000-2012 8 - 6.04 (5.70, 6.37) 2000-2012 12 —— 2.28(2.10, 2.46)
EGG allergy EGG allergy
2000-2021 14 —— 239 (1.83, 2.96) 2000-2021 21 —_— 1.83 (137, 2.30)
2012-2021 6 —_— 2.50 (1.70, 3.30) 2012-2021 8 _— 2.15(1.07, 323)
2000-2012 8 - 248 (2.30, 2.67) 2000-2012 13 - 149 (1.33, 1.64)
Fish allergy Fish allergy
2000-2021 9 —— 1.42 (0.82, 2.02) 2000-2021 17 — 0.83 (0.58, 1.08)
2012-2021 5 —_— 1.42(0.74, 2.10) 2012-2021 8 —_— 0.96 (054, 1.38)
2000-2012 4 —— 2.17 (1.83, 2.50) 2000-2012 9 - 0.62 (0.50, 0.74)
Peanut allergy Peanut allergy
2000-2021 8 —— 1,54 (0.99, 2.09) 2000-2021 18 — 2.12(1.74, 250)
2012-2021 5 —_—— 1.89(1.10, 2.68) 2012-2021 6 —_— 1.77(1.30, 2.24)
2000-2012 3 - 0.43(0.25, 0.62) 2000-2012 12 - 167 (1.54,1.80)
Shellfish allergy Shellfish allergy
2000-2021 3 - 043 (0.26, 0.60) 2000-2021 9 —_— 1.05 (0.64, 1.47)
2012-2021 2 - 030 (0.14,0.47) 2012-2021 3 _— 159 (0.70, 2.49)
2000-2012 1 —— 1.31(0.92, 1.69) 2000-2012 6 - 0.70(057,082)
Soy allergy Soy allergy
2000-2021 6 - 0.49 (0.29, 0.69) 2000-2021 9 - 0.51(0.37, 0.65)
2012-2021 2 - 0.39(0.19, 0.59) 2012-2021 5 . 0.41(0.36,0.47)
2000-2012 4 - 0.75 (0.54, 0.96) 2000-2012 4 —— 0.75 (054, 0.96)
Tree nut allergy Tree nut allergy
2000-2021 13 - 0.92 (0.65, 1.18) 2000-2021 14 —_— 245 (1.78,3.11)
2012-2021 5 - 0.60 (0.32, 0.88) 2012-2021 7 —_— 2.38 (1.62, 3.15)
2000-2012 8 - 1.32 (1.16, 1.48) 2000-2012 7 - 1.81(1.63,1.99)
Wheat allergy Wheat allergy
2000-2021 5 —_— 1.58 (0.86, 2.30) 2000-2021 13 —_— 1.39(0.96, 1.83)
2012-2021 3 —_—— 1.36 (0.71, 2.00) 2012-2021 7 — 1.28 (0.74, 1.81)
2000-2012 2 —_—— 3.61(3.00, 4.21) 2000-2012 6 —— 151 (1.26, 1.76)
ULl T T T LI T T
05 2 5 9 0 4 8 2 5

FIGURE 2 Pooled estimates for self-reported FA to the eight common foods in Europe for lifetime (left) and point prevalence (right)

between 2000-2021, 2000-2012, and 2012-2021.
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Lifetime prevalence of self-reported physician-diagnosed specific FA in Europe, 2012-2021

Period No. of studies Prevalence (95% Cl)
Cow's milk allergy
2012-2021 2 < 4.08 (2.53, 5.63)
EGG allergy
2012-2021 2 —— 2.70 (1.75, 3.65)
Fish allergy
2012-2021 2 - 0.45 (0.17, 0.72)
Peanut allergy
2012-2021 2 —p— 0.94 (0.64, 1.24)
Shellfish allergy
2012-2021 1 L 4 0.01 (0.01, 0.05)
Soy allergy
2012-2021 1 - 0.33 (0.14, 0.52)
Tree nut allergy
2012-2021 1 —— 0.51 (0.21, 0.80)
Wheat allergy
2012-2021 1 e 0.47 (0.21, 0.72)
T T T
0o 8 2 6

FIGURE 3 Pooled estimates for self-reported physician-diagnosed FA to the eight common foods in Europe for lifetime prevalence

between 2012 and 2021.

for specific SPT positivity (Figure 4), 0.2% (95% Cl 95% Cl0.05-0.3)
for sIgE positivity plus symptoms (Figure 5), 0.1% (95% Cl 0-0.2) for
FC positivity and 1.5% (95% CI 1.2-1.9) for FC positivity or clinical
history (Figure 6).

In most cases, except for point prevalence of sIgE positivity plus
symptoms, the estimates for peanut allergy or sensitization were
higher in adults than in children (Figures $29, S30, and S33-535). For
point prevalence of sIgE positivity, only one estimate was available
for adults (Figure S33), while no data on adults were available for
point prevalence of SPT positivity, nor for lifetime prevalence of self-
reported physician-diagnosed PA (Figures 531-532). However, the
prevalence of SPT positivity increased with increasing age, being low-
est in the age group 0-1year and highest in the age group 6-17 years
(Figure S32) There was no consistent pattern across European re-
gions (Figures 529-535). Point prevalence of self-reported PA was
unchanged between 2000-2012 (1.7%) and 2012-2021 (1.8%), while
lifetime prevalence increased from 0.4% to 1.9% (Figure 2). Lifetime
prevalence of self-reported physician-diagnosed PA and point prev-
alence of sIgE sensitization plus symptoms could not be compared
between 2000-2012 and 2012-2021 as data were only available for

2012-2021 (Figures 3 and 5). Point prevalence of SPT positivity did
not substantially change between 2000-2012 (1.7%) and 2012-2021
(2.0%), while point prevalence of sIgE positivity decreased from 8.6%
to 5.5% (Figure 4). Point prevalence of FC positivity decreased from
0.2% to 0.03%, although only a few studies were available for 2012-
2021 (Figure 6). As for FC positivity or clinical history, only data pub-
lished in 2000-2012 were available (Figure 6).

3.7 | Treenutallergy

Tree nut allergy (TNA) or sensitization was investigated in 57 stud-
ies. The overall lifetime and point prevalence of self-reported TNA
were 0.9% (95% Cl 0.6-1.2) and 2.4% (95% CI 1.8-3.1), respectively
(Figure 2). Lifetime prevalence of self-reported physician-diagnosed
TNA was 0.5% (95% Cl 0.2-0.8) (Figure 3). Point prevalence of sIgE
positivity was 8.3% (95% Cl 4.7-11.9), 4.9% (95% CI 2.9-7.0) for SPT
positivity (Figure 4), 1.0% (95% CI 0.5-1.5) for slgE plus symptoms
(Figure 5),0.04% (95% CI 0.02-0.1) for FC positivity and 0.05% (95%
Cl 0-0.2) for FC positivity or clinical history (Figure 6).
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Point prevalence of IgE sensitization to specific food allergens in Europe, 2000-2021

Point prevalence of skin prick test sensitization to specific food allergens in Europe, 2000-2021

Period No. of studies Prevalence (95% Cl)
Cow’s milk allergy
2000-2021 10 —_—— 5.52(3.82,7.21)
2012-2021 5 —_— 6.56 (4.37, 8.75)
2000-2012 5 —— 4.65(4.15,5.14)
EGG allergy
2000-2021 9 —_—— 4.18 (2.86, 5.49)
2012-2021 4 —_— 461(2.64,6.59)
2000-2012 5 - 3.61(3.17, 4.04)
Fish allergy
2000-2021 4 - 0.50 (0.29, 0.71)
2012-2021 2 - 0.46 (0.2, 0.69)
2000-2012 2 - 0.68 (0.42, 0.93)
Peanut allergy
2000-2021 1 —_— 5.59 (3.39, 7.78)
2012-2021 5 —_— 5.55 (3.31,7.79)
2000-2012 6 - 8.58 (8.21, 8.95)
Shellfish allergy
2012-2021 2 —_— 265 (1.41,3.88)
Soy allergy
2000-2021 7 —_— 3.71(2.77, 4.66)
2012-2021 3 —_—— 3.87 (2,67, 5.07)
2000-2012 4 - 3.16 (2.67, 3.64)
Tree nut allergy
2012-2021 4 ———————— 8.28(4.69,11.88)
Wheat allergy
2000-2021 8 —_— 6.50 (4.80, 8.19)
2012-2021 4 —_— 7.36 (5.38, 9.35)
2000-2012 4 —— 3.91(3.38,4.44)
L T T
08 4 12

Period No. of studies Prevalence (95% ClI)
Cow’s milk allergy
2000-2021 10 - 0.77 (0.37, 1.17)
2012-2021 2 3.82(1.92, 9.57)
2000-2012 8 I 0.33 (0.03, 0.64)
EGG allergy
2000-2021 14 - 0.68 (0.42, 0.94)
2012-2021 4 i 0.41(0.08, 0.90)
2000-2012 10 L4 0.76 (0.63, 0.88)
Fish allergy
2000-2021 7 —— 0.60 (0.19, 1.01)
2012-2021 2 —— 0.59 (0.01, 2.03)
2000-2012 5 - 0.64 (0.50, 0.79)
Peanut allergy
2000-2021 14 —— 2.23(1.61,2.85)
2012-2021 6 —_—— 1.99 (0.99, 2.98)
2000-2012 8 - 1.74 (1.57, 1.92)
Soy allergy
2012-2021 2 — 0.21(0.01, 0.74)
Tree nut allergy
2000-2021 5 —_—— 4.93 (2.88, 6.98)
2012-2021 3 — 4.51(3.98, 5.03)
2000-2012 2 5.98 (0.12, 12.09)
Wheat allergy
2000-2021 5 - 0.74 (0.42, 1.06)
2012-2021 1 —— 0.39 (0.07, 2.16)
2000-2012 4 - 0.67 (0.39, 0.95)
I T T T
[ 1.5 5 10

FIGURE 4 Pooled estimates for sIgE (left) or SPT (right) sensitization to the eight common foods in Europe between 2000-2021, 2000-

2012 and 2012-2021.

The prevalence estimates of tree nut allergy or sensitization were
generally higher in adults than in children (Figures S37 and S39-542),
except for lifetime prevalence of self-reported tree nut allergy, which
was slightly higher in children than in adults (Figure S36). For point
prevalence of slgE positivity and FC positive TNA, only two estimates
each were available for adults (Figures S40 and S42), while only one
estimate out of six was from adults for SPT positive TNA (Figure S39)
No data on the adults were available for lifetime prevalence of self-
reported physician-diagnosed TNA (Figure S38). There was no consis-
tent pattern across European regions (Figures S36-542). Moreover,
for SPT positivity, estimates were only available from Western and
Southern European countries (Figure S39). Point prevalence of self-
reported TNA slightly increased between 2000-2012 and 2012-2021
from 1.8% to 2.4%, while lifetime prevalence decreased from 1.3%
to 0.6% (Figure 2). Lifetime prevalence of self-reported physician-
diagnosed TNA, point prevalence of sIgE sensitization and point prev-
alence of slgE sensitization plus symptoms could not be compared
between 2000-2012 and 2012-2021, as data were only available for
2012-2021 (Figures 3 and 5). Point prevalence of SPT positivity in-
creased from 0.6% to 4.5% (Figure 4) Point prevalence of FC positivity
decreased from 0.4% to 0.05%, while data on FC positivity or clinical
history were only available for 2000-2012 (Figure 6).

3.8 | Fishallergy

Fish allergy (FHA) or sensitization was investigated in 60 studies.
The overall lifetime and point prevalence of self-reported FHA
were 1.4% (95% Cl 0.8-2.0) and 0.8% (95% Cl 0.6-1.1), respec-
tively (Figure 2). Lifetime prevalence of self-reported physician-
diagnosed FHA was 0.4% (95% Cl 0.2-0.7) (Figure 3). Point
prevalence of slIgE positivity was 0.5% (95% CI1 0.3-0.7), 0.6% (95%
Cl 0.2-1.0) for SPT positivity (Figure 4), 0.03% (95% Cl 0-0.1) for
slgE positivity plus symptoms (Figure 5), 0.02% (95% CI 0-0.1) for
FC positivity and 0.05% (95% Cl 0-0.2) for FC positivity or clinical
history (Figure 6).

The prevalence estimates were slightly higher in children than
in adults (Figures S43, S44, S48, and S49), except for lifetime
prevalence of self-reported FHA (Figure S45). No data on adults
were available for point prevalence of SPT or sIgE sensitization,
nor for lifetime prevalence of self-reported physician-diagnosed
FHA (Figures S45-S47). There was no consistent pattern across
Europe (Figures S43-549). Point prevalence of self-reported FHA
only slightly changed between 2000-2012 and 2012-2021 (0.6%
to 1.0%) while lifetime prevalence decreased from 2.2% to 1.4%
(Figure 2). Lifetime prevalence of self-reported physician-diagnosed
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Point prevalence of IgE sensitization plus symptoms to specific food allergens in Europe, 2000-2021

Period No. of studies

Cow's milk allergy

2012-2021 2 -
EGG allergy

2012-2021 2 ==
Fish allergy

2012-2021 2 [

Peanut allergy
2012-2021 2 ——

Shellfish allergy

2012-2021 1 ke g
Soy allergy
2012-2021 2 *

Tree nut allergy

Prevalence (95% Cl)

0.12 (0.05, 0.18)

0.08 (0.00, 0.17)

0.03 (0.01, 0.07)

0.18 (0.05, 0.31)

0.11 (0.02, 0.21)

0.06 (0.03, 0.10)

2012-2021 2 ——— 1.03 (0.53, 1.52)
Wheat allergy
2012-2021 2 > 0.06 (0.02, 0.10)
T 1 T T T
0 2 8 1.2 2

FIGURE 5 Pooled estimates for symptoms plus sIgE sensitization to the eight common foods in Europe between 2012 and 2021.

FHA and point prevalence of sIgE sensitization plus symptoms could
not be compared between 2000-2012 and 2012-2021 as data were
only available for 2012-2021 (Figures 3 and 5). Point prevalence of
SPT (0.6%) and sIgE (0.7%) positivity did not change between 2000-
2012 and 2012-2021, although for SPT positivity only one estimate
out of seven was available for 2012-2021 (Figure 4). Point preva-
lence of FC positivity decreased from 0.2% to 0.03%, although only
one estimate was available for 2012-2021 compared with seven
estimates available for 2000-2012 (Figure 6). As for FC positivity
or clinical history of FA, the only study available was published in
2000-2012 (Figure 6).

3.9 | Shellfish allergy

Shellfish allergy (SFA) or sensitization was investigated in 27 stud-
ies. The overall lifetime and point prevalence of self-reported SFA
were 0.4% (95% Cl 0.3-0.6) and 1.0% (95% CI 0.6-1.5), respectively
(Figure 2). Lifetime prevalence of self-reported physician-diagnosed
SFA was 0.01% (95% CI 0.01-0.05) (Figure 3). Point prevalence of
sIgE positivity was 2.6% (95% Cl 1.4-3.9) (Figure 4), 0.1% (95% Cl

0-0.2) for sIgE positivity plus symptoms (Figure 5) and 0.1% (95%
Cl 0-0.2) for FC positivity (Figure 6). For SPT positivity, only one
study was available, while no data were available for point preva-
lence of self-reported physician-diagnosed and FC positivity or clini-
cal history.

The prevalence estimates of shellfish allergy or sensitization
were higher in adults than in children (Figures S50, S51, and S53-
S55), although for point prevalence of slgE positivity and lifetime
prevalence of self-reported SFA, only one study each was avail-
able for adults (Figures S50 and S53). Moreover, no data on adults
were available for lifetime prevalence of self-reported physician-
diagnosed SFA (Figure S52). For FC positivity, data were only avail-
able from Western European (Figure S55). There was no consistent
pattern across European regions (Figures S50-S55). Point prevalence
of self-reported SFA increased from 0.7% to 1.6% between 2000-
2012 and 2012-2021, while lifetime prevalence decreased from
1.3% to 0.3% (Figure 2). However, for self-reported lifetime preva-
lence only two estimates out of nine were available for 2000-2012.
Lifetime prevalence of self-reported physician-diagnosed SFA, point
prevalence of sIgE sensitization and point prevalence of sIgE sensiti-
zation plus symptoms could not be compared between 2000-2012
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2 wiLey-L2

Point prevalence of food challenge positivity to specific FA in Europe, 2000-2021

Point prevalence of food challenge or clinical history to specific FA in Europe, 2000-2021

Period No. of studies Prevalence (95% Cl)
Cow's milk allergy
2000-2021 10 —_— 0.33(0.11, 0.55)
2012-2021 1 —_— 0.22(0.08, 0.66)
2000-2012 9 B 0.61(0.47,0.75)
EGG allergy
2000-2021 15 — 0.09 (0.03, 0.14)
2012-2021 4 - 0.02 (0.01, 0.05)
2000-2012 " —— 0.23 (0.17, 0.30)
Fish allergy
2000-2021 8 — 0.02 (0.01, 0.06)
2012-2021 1 ——— 0.05 (0.01, 0.27)
2000-2012 7 —_— 0.06 (0.02, 0.15)
Peanut allergy
2000-2021 15 —— 0.10(0.04, 0.16)
2012-2021 3 - 0.03 (0.01, 0.06)
2000-2012 12 —_— 0.22 (0.16, 0.28)
Shellfish allergy
2000-2021 4 —— 0.10(0.01, 0.22)
2012-2021 1 —_—— 0.10 (0.03, 0.35)
2000-2012 3 B — 0.12 (0.06, 0.29)
Soy allergy
2000-2012 4 —_— 0.26 (0.07, 0.44)
Tree nut allergy
2000-2021 9 - 0.04 (0.02,0.07)
2012-2021 5 - 0.05(0.02, 0.08)
2000-2012 4 —_—— 0.45 (0.08, 0.81)
Wheat allergy
2000-2012 6 —_— 0.11(0.02, 0.19)
T T T T
0.05 2 6 1

Period No. of studies Prevalence (95% Cl)
Cow'’s milk allergy
2000-2021 4 —_— 1.84 (0.58, 3.09)
2012-2021 1 —— 0.75 (0.34, 1.62)
2000-2012 3 —— 1.56 (1.21, 1.90)
EGG allergy
2000-2021 4 —— 0.84 (0.48, 1.21)
2012-2021 1 —— 0.62 (0.36, 1.06)
2000-2012 3 — 1.03 (0.75, 1.32)
Fish allergy
2000-2012 1 — 0.05 (0.05, 0.23)
Peanut allergy
2000-2012 5 — 1.55 (1.18, 1.93)
Tree nut allergy
2000-2012 1 - 0.05 (0.01, 0.18)
Wheat allergy
2000-2012 1 —— 0.30 (0.02, 0.59)
T T 1 T
02 6 1 4

FIGURE 6 Pooled estimates for food-challenged verified FA to the eight common foods (left) and for clinical history or food challenge
positive FA to the eight common foods (right) in Europe between 2000-2021, 2000-2012 and 2012-2021.

and 2012-2021 as data were only available for 2012-2021 (Figure 3-
5). Point prevalence of FC positivity remained unchanged between
2000-2012 and 2012-2021 (both 0.1%), although only one estimate
out of four was available for 2012-2021. No data were available for
FC positivity or clinical history (Figure 6).

4 | DISCUSSION

4.1 | Statement of principal findings

This systematic review and meta-analysis presents the most up-
dated and comprehensive estimates on the frequency of FA/
FS to the eight big food allergens in Europe. Most studies were
graded as at ‘moderate’ risk of bias. Most available studies were
performed in children. The overall pooled lifetime prevalence of
self-reported FA was highest for cow's milk (5.7%%, 95%Cl 4.4-
6.9) and lowest for soy (0.5%, 0.3-0.7) and shellfish allergy (0.4%,
0.3-0.6). Point prevalence of self-reported FA was also highest
for cow's milk (3.1%, 2.4-3.8), and lowest for soy (0.5%, 0.4-0.6)
and fish allergy (0.8%, 0.6-1.1). For lifetime and point prevalence

SR FA, in the case of PA, TNA and FHA allergy, albeit illogical,
the pooled estimate for lifetime prevalence was lower than point
prevalence. However, the estimates for lifetime and point preva-
lence were not pooled from the same studies, which could explain
the inconsistency. Point prevalence of slgE (8.3%, 4.7-11.9) and
SPT (4.9%, 2.9-7.0) positivity was highest for tree nuts and low-
est for fish and soy allergy (0.5%. 0.3-0.7, and 0.6%, 0.2-1.0, for
fish, and 3.7%, 2.8-4.7, and 0.2%, 0.0-0.7, for soy, respectively).
Finally, the prevalence of FC (OFC or DBPCFC) confirmed FA was
highest for cow's milk (0.3%, 0.1-0.5) and lowest for fish (0.02%,
0.0-0.1), while the prevalence of FC confirmed FA or clinical his-
tory of FA was highest for cow's milk (1.8%, 0.6-3.1) and lowest
for fish and tree nut allergy (both 0.05%, 0.0-0.2). Cow's milk, egg,
wheat, and soy allergy or sensitization were more common in chil-
dren than in adults, while peanut, tree nuts, and shellfish allergy
or sensitization were more common in adults than in children. The
observed result is consistent with the fact that FA such as CMA,
EA, WA and SA usually emerge earlier in life, and tend to resolve
before adult life. On the contrary, FHA, SFA, PA and TNA usually
emerge later and tend to remain through adulthood. Despite this
information, the results obtained from age-stratification need to
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be interpreted with caution as the estimates available for children
were far more than the estimates from adults, which could po-
tentially bias the results. As pointed out in the Results section,
for some of the outcomes only one or two estimates were avail-
able from adults to perform age-stratified meta-analysis, which,
in combination with the high heterogeneity across studies, limits
the possibility to provide definitive conclusions on the differences
between adults and children in respect to FA.

In these updated estimates, we observed no consistent patterns

across European regions.

4.2 | Comparison between estimates from studies
published during 2000-2012 vs. 2012-2021

Overall, there were no major changes in prevalence of FA to the eight
common foods between 2000-2012 and 2012-2021, with some ex-
ception. One difference that all specific FA had in common is the
fact that the prevalence of FC positivity and FC positivity or clinical
history of FA decreased between 2000-2012 and 2012-2021, re-
gardless of the definition of the outcomes. However, records on the
prevalence of FC confirmed FA (the gold standard of FA diagnosis)
were also fewer in 2012-2021 than in 2000-2012, as pointed out in
the Result section.

For cow's milk, the biggest change was observed for SPT sensi-
tization, which increased more than 10 times between 2000-2012
(0.3%) and 2012-2021 (3.8%). For wheat, the biggest changes
were lifetime prevalence of self-reported FA, which decreased
from 3.6% vs. 1.4%, and an increase in the prevalence of sIgE pos-
itivity to wheat (3.9% vs 7.4%). Perhaps, a possible explanation
for the decrease in the frequency of lifetime prevalence of wheat
allergy could be the recent gain of consciousness by the general
population of the difference between a wheat allergy and a wheat
intolerance (e.g. coeliac disease). It is also possible that improved
diagnostic approaches to differentiate between a wheat allergy
and a wheat intolerance (e.g. coeliac disease) could explain the ob-
served differences.

For peanut, the biggest difference was the increase of lifetime
prevalence self-reported FA from 0.4% to 1.9%. However, it is un-
clear whether this depended on an actual increase in food allergic
subjects or rather on the fact that in 2000-2012 data on peanut
allergy lifetime prevalence were only available for children, while
in 2012-2021, both children and adults were represented, with the
prevalence being higher in adults than in children (1.1% vs 3.3%).
For tree nut, the biggest change was observed for point prevalence
of SPT positivity, which increased in 2012-2021 (0.6% vs. 4.5%).
Smaller differences were noted for all the other outcomes and food
allergens.

The data on the potential difference between the prevalence
of common FA in the last decade compared to 2000-2012 should
be carefully interpretated. For some of the outcomes, the number
of estimates available after dividing 2000-2012 from 2012-2021
was fewer than three estimate per period, which can result in a less

accurate meta-analysis. In addition, the high heterogeneity already
observed across studies published between 2000 and 2012 did not
improve with newer studies. Indeed, we did not observed any im-
provements in terms of methodology, types of studies and sample
sizes for the studies published between 2012 and 2021.

4.3 | Strengths and limitations of the
current update

The current work followed a rigorous methodology, which included
a comprehensive literature search in six major electronic databases,
and a systematic approach to every stage of the review process.
Compared to the 2014 review, two additional databases were in-
cluded, and more keywords were employed in the database search
to avoid missing any relevant studies. All methods of assessment or
frequency occurrence measures were included; moreover, there was
no restriction on language. Therefore, this review offers the most
comprehensive and updated summary of the frequency of FA/FS to
the eight big food allergens in Europe so far.

The quality of the work is, however, limited by the high het-
erogeneity between included studies, which has two possible ex-
planations. First is that the observed heterogeneity is real, and as
such indicates that the prevalence of common FA in Europe in-
deed varies greatly within and between European regions and age.
Second, the observed heterogeneity could reflect methodological
differences, for example regarding definition of FA, across Europe.
In view of these two possible explanations, the pooled results of
the meta-analysis presented in this review should be interpreted
with caution. In future studies, active steps need to be taken to
harmonize methodological aspects of studies, including in partic-
ular FA definitions, in order to minimize the high heterogeneity
between studies. Moreover, most of the studies included did not
distinguish between IgE and non-IgE FA, preventing the possibility
to present the different FA outcomes by IgE-mediated or non-IgE-
mediated phenotypes.

4.4 | Implications of the current update

The fact that most included studies were rated as moderate risk of
bias suggests that the methodological quality of studies still needs to
be improved and possibly standardized in future studies. Such con-
sideration is even more meaningful considering that the current re-
view also highlighted how FC was less employed during 2012-2021
when compared to 2000-2012, even though this was a key sugges-
tion outlined in the 2014 EAACI review.

The different distribution of FA/FS to the eight big foods by age
groups was confirmed in this updated review, while the regional dif-
ferences which were observed in 2014 did not persist when addi-
tional data from 2012-2021 studies, which included more reported
estimates from Southern and Eastern regions, were added to the
analysis. Such observations indicate the importance of periodically
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updating the frequency estimates of FA/FS with newer data, to min-

imize the selection of possible biases.

5 | CONCLUSIONS

With some exceptions, the prevalence of FA/FS to cow's milk, egg,
wheat, soy, peanut, tree nuts, fish and shellfish has not substan-
tially changed over the last decade. Even when changes (decrease
or increase of FA/FS to the eight big foods) were noted, they did
not seem to be consistent across all methods of assessments and
definitions of each of these FA. This observation is in contrast with
the recent published prevalence of ‘any FA!, which increased dur-
ing the last decade.® This apparent discrepancy may be explained by
the fact that, in recent years, more foods (beyond the eight specific
foods included in the current review) have been studied as potential
allergens in both children and adults. Attention needs to be given to
these ‘new’ or ‘emerging’ FA, such as kiwi, peach, tomato, sesame,
apple, banana, strawberry, chocolate, carrot, celery, lentils and beef,
in order to appreciate their role in the overall burden of FA/FS in

Europe.
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APPENDIX 1

TABLE A1 Geoscheme of European countries by UN.

Eastern Europe Northern Europe Southern Europe Western Europe
Belarus Aland? Albania Austria
Bulgaria Channel Islands (Guernsey, Jersey, Sark) Andorra Belgium
Czech Republic Denmark Bosnia and Herzegovina France
Hungary Estonia Croatia Germany
Poland Faroe Islands Gibraltar Liechtenstein
Moldova Finland Greece Luxembourg
Romania Iceland Holy See (Vatican City) Monaco
Russia Ireland Italy Netherlands
Slovakia Isle of Man Kosovo? Switzerland
Ukraine Latvia Malta
Lithuania Montenegro
Norway (North) Macedonia
Svalbard and Jan Mayen Islands® Portugal
Sweden San Marino
UK (England, Scotland, Wales, and Northern Ireland) Serbia
Slovenia
Spain
Turkey?

Yugoslavia (historical)?

Note: Adapted version from https://cies2018.org/wp-content/uploads/List-of-Countries-by-Region-UN-Annex-Il.pdf.
2Appended.
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