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METHODS
Search strategy
Articles were retrieved using a highly sensitive search 
strategy implemented in four electronic databases 
(OVID MEDLINE, OVID EMBASE, CINAHL, and ISI Web 
of Science). The search strategy was devised on OVID 
MEDLINE and then adapted for the other databases 
(see Box E1). Systematic reviews were retrieved 
by using the systematic review filter developed at 
McMaster University Health Information Research Unit 
(HIRU) (http://hiru.mcmaster.ca/hiru/HIRU_Hedges_
MEDLINE_Strategies.aspx#Reviews). We also adapted 
the search filter from York University Centre for Reviews 
and Dissemination (http://www.york.ac.uk/inst/crd/
intertasc/epidemiological_studies.html) to retrieve 
the characteristics describing the epidemiology of FA. 
The McMaster filter (http://hiru.mcmaster.ca/hiru/
HIRU_Hedges_EMBASE_Strategies.aspx#Prognosis) 
was applied for retrieving studies on prognostic 
factors. Additional references were located byhand 
search. Unpublished work and research in progress 
were searched through discussion with experts in the 
field. There were no language restrictions, and where 
possible the literature in languages other than English 
was translated. The literature we were unable to 
translate is shown in the PRISMA flow diagram (Figure 
1).

Inclusion and exclusion criteria
As per the study design, we included systematic 
reviews and meta-analyses, cohort studies, case-
control studies, cross-sectional studies, and routine 
healthcare studies. We excluded review and discussion 
papers, non-research letters and editorials, case 
studies and case series, animal studies, and all 
randomized controlled trials. Our initial inclusion 
criteria were broad by including studies published 
worldwide between January 1990 and September 
2012. However, after assessing the large amount of 
articles, we made further restrictions to include studies 
published only in Europe (based on the United Nations 
definition (http://unstats.un.org/unsd/methods/m49/
m49regin.htm#europe accessed on December 28, 
2012) between January 1, 2000 and September 30, 
2012, with the exception of Greenland and Turkey, 
which were included in the review because we believe 
they are culturally and politically more European than 
North American and Asia, respectively.

Term Definition

1 exp Food Hypersensitivity/

2 food allerg*.mp.

3 food hypersensitivity.mp.

4 food hypersensitivities.mp.

5 allergy, food.mp.

6 (rat or rats or cow or cows or chicken? or 
horse or horses or mice or mouse or bovine 
or animal$).ti. 

7 exp animals/ not humans.sh. 

8 6 or 7

9 *Incidence/ 

10 *Prevalence/ 

11 (incidence or prevalence or epidemiol$).ti. 

12 epidemiologic methods/ 

13 *cohort studies/ 

14 controlled clinical trial.pt. 

15 *case-control studies/ 

16 exp Food Hypersensitivity/ep [Epidemiology] 

17 exp Hospitalization/ 

18 exp Hospitalization/sn, td [Statistics & 
Numerical Data, Trends] 

19 exp Mortality/sn, td [Statistics & Numerical 
Data, Trends] 

20 exp Epinephrine/ad, tu, th [Administration & 
Dosage, Therapeutic Use, Therapy] 

21 exp "Cause of Death"/ 

22 ((adrenaline or epinephrine) adj3 (dispens$ 
or prescrib$)).tw. 

23 or/9-22

24 or/1-5

25 23 and 24

26 25 not 8

27 limit 26 to yr="1990 - 2012"

Box E1  Ovid Medline search strategy

http://hiru.mcmaster.ca/hiru/HIRU_Hedges_MEDLINE_Strategies.aspx#Reviews
http://hiru.mcmaster.ca/hiru/HIRU_Hedges_MEDLINE_Strategies.aspx#Reviews
http://www.york.ac.uk/inst/crd/intertasc/epidemiological_studies.html
http://www.york.ac.uk/inst/crd/intertasc/epidemiological_studies.html
http://hiru.mcmaster.ca/hiru/HIRU_Hedges_EMBASE_Strategies.aspx#Prognosis
http://hiru.mcmaster.ca/hiru/HIRU_Hedges_EMBASE_Strategies.aspx#Prognosis
http://unstats.un.org/unsd/methods/m49/m49regin.htm#europe
http://unstats.un.org/unsd/methods/m49/m49regin.htm#europe
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Analysis, synthesis and reporting
We recalculated all the frequency estimates of FA 
occurrence if adequate data were provided by authors. 
If any discrepancies were observed between our 
recalculated estimates and those of the authors, we 
reported our recalculated estimates. Our recalculated 
estimates were based on the minimal measured events 
rather than extrapolated estimates. In studies where 
inadequate data were given to enable recalculation, we 
reported the estimates provided by the authors. Where 
needed and possible, we contacted authors of primary 
studies for clarifications. The 95% confidence intervals 
(95% CI) of our recalculations were computed by using 
the Wilson score method without continuity correction 
(15). Different reports from the same primary study 
were reported as one study. Although several specific 
food allergies were reported across the studies, the 
focus of the current report is to present the estimates 
for ‘any FA’. The other specific foods will be presented 
in a future report. In studies reporting estimates of 
sensitization to food allergy alongside cross-reactivity 
to pollen (wheat and grass), we always used the true 
estimates without pollen cross-reactivity, where 
possible.

We performed a random-effects meta-analysis for 
clinically and methodologically comparable studies to 
estimate the frequency of FA. The following outcomes 
were considered: 1. point and life-time prevalence of 
self-reported FA; 2. point prevalence of specific IgE 
positivity; 3. point prevalence of SPT positivity; 4. 
point prevalence of symptoms plus IgE positivity; 5. 
point prevalence of symptoms plus SPT positivity; 6. 
point prevalence of clinical history or OFC/DBPCFC-
positivity; 7. point prevalence of positive response to 
food challenge (open food challenge [OFC] or DBPCFC). 
For outcomes 6 and 7 above, where a study reported 
estimates for both OFC and DBPCFC, the DBPCFC 
estimates were always used; otherwise OFC estimates 
were used if DBPCFC was not done in the study. We did 
not present pooled estimates for cumulative incidence 
of FA due to inconsistencies and very few data across 
studies.

We aimed to present stratified pooled estimates by 
different age groups (1 year and under, 2-5 years, 
6-10 years, 11-17 years, 18-60 years, and older than 
60 years). However, due to several overlapping ages 
of participants across the studies, the age-stratified 
pooled estimates were more feasibly computed for 
the age groups 0-17 years (children) and 18 years 

and over (adults). A study with overlap between 
these two age groups was included in either age 
group if the age distribution was skewed to that age 
group. For studies that gave frequency estimates at 
different ages for the same individuals, we used the 
estimates for the highest age in computing the pooled 
estimates. We also present the pooled estimates 
stratified by geographical region in Europe (i.e., East, 
West, South, North, and ‘Europe’; the last group being 
for studies that included several European countries 
and gave overall estimate for all the countries and in 
which it was not possible to calculate the frequency 
for each country studied) using the classification by 
the UN (http://unstats.un.org/unsd/methods/m49/
m49regin.htm#europe accessed December, 2012). 
Due to methodological differences across the studies 
investigating the risk and prognostic factors for FA 
(varied risk and prognostic factors studied, differences 
in study design, differences in statistical methods 
employed across studies, differences in factors 
considered for adjustment, and others), we did not 
perform meta-analysis for these studies.

RESULTS

Study characteristics
The characteristics, main results, and the overall risk 
of bias grading of the studies included for review 
are shown in Table E1. Of the 56 studies reviewed, 
31 were cross-sectional, 19 cohort, three were 
systematic reviews, and three case-control studies. 
Over 50% of the studies were conducted in northern 
European countries. A majority of the studies (n=37) 
were undertaken only in children. Ten studies assessed 
FA only by self-report, 10 only by specific-IgE or SPT 
positivity, while the remainder was a combination of 
self-report, specific-IgE or SPT sensitization, and food 
challenge. Twenty-six of the studies undertook food 
challenges for verifying FA, and 22 of these employed 
DBPCFC. A majority of the studies (n=49) reported 
point prevalence as the occurrence measure for 
estimating the frequency of FA. The majority of studies 
had a moderate risk of bias (Table E2).

Frequency of FA
Self-reported FA: details of studies
Eighteen of the 27 studies on self-reported FA 
included children (i.e., < 18 years). Two studies 

http://unstats.un.org/unsd/methods/m49/m49regin.htm#europe
http://unstats.un.org/unsd/methods/m49/m49regin.htm#europe
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reported cumulative incidence in children: one study 
from Denmark reported the cumulative incidence 
of self-reported FA by the age of 6 years as 11.6% 
(27-29), whereas one study from the UK reported 
estimate of 25.8% by the age of 1 year and 28.1% 
by the age of 3 years (85-87). The lowest (1.6%) and 
highest (38.7%) point prevalence of FA were reported 
in Italy (20) and Norway (52), respectively (Figure 
E1). The lowest and highest life-time prevalence of FA 
was found in Turkey (5.7%) (59) and Poland (41.8%) 
(53), respectively (Table E3). The range of point 
prevalence of self-reported FAfor all age groups was 
1.6% to 38.7% and the highest point prevalence was 
found in the age group 2-5 years (Table 1). The range 
of life-time prevalence of self-reported FA for all age 
groups was 5.7% to 41.8% and the highest life-time 
prevalence was found in the age group 6-10 years 
(Table E3).

FA by positive SPT or IgE to specific food allergens: 
details of studies

Of the 18 studies (17-19,27-29,35-42,47,50-
52,61-64,67-70,76,77,81,82,85-88) that defined 
FA by means of specific sensitization (positive SPT 
or IgE) to food allergens, 12 were undertaken among 
children (Table E4). The frequency of FA as defined 
by positive specific-IgE was generally higher than 
corresponding positive SPT, and often the correlation 
between the two types of tests was low. The cumulative 
incidence of positive SPT or specific-IgE to at least one 
food by the age of 4 years was reported to be 5.5% 
in Finland (69). The cumulative incidence of positive 
specific-IgE by 6 years was 47.3% in Denmark (27-
29), while that of positive SPT was 5.3% by the age 
of 3 years in the UK (Table E4) (85-87). The point 
prevalence of positive SPT to at least one food was 
lowest in France (1.8%) (67) and highest in the UK 
(7.7%) (88). In general, the point prevalence of SPT 
positivity was highest in Northern Europe than other 
regions (Figure E3), with only one study each being 
undertaken in Western and Southern Europe. No study 
was found from Eastern Europe on FA by SPT positivity 
to any specific food allergen. Studies on specific-IgE 
positivity to food allergens were from only Northern 
and Western Europe. The point prevalence of positive 
specific-IgE was lowest in Finland (2.0%) (41) and 
highest in Germany, Italy, Norway, and Denmark (each 
country having approximately 22%) (Table E4) (18). 
In general, the point prevalence was higher in Western 
than in Northern Europe (Figure E2), although only 

one study was undertaken in Western Europe. The 
range of the prevalence of positive SPT positivity for 
all age groups was 1.8% to 6.1%, with the highest 
prevalence in the age group the 6-10 years; that of 
positive specific-IgE ranged from 2.0% to 52.0%, the 
age group 6-17 also having the highest prevalence 
(Table 1).

FA defined by symptoms plus allergic sensitization and 
by clinical history or food challenge

Nine studies (23,48,53,60,67,68,78-80,85-88) 
defined FA based on symptoms plus sensitization 
(SPT and IgE) to specific food allergens (n=5) or 
based on convincing clinical history or positivity to 
food challenge (OFC or DBPCFC) (n=4) (Table E5). All 
of these studies were among children and a majority 
from Northern Europe (n=6) (23,48,53,68,85-88). 
FA based on symptoms plus sensitization involved 
subjects who were symptomatic for FA (usually by self-
report) and subsequently had positive results when 
they underwent SPT or IgE tests. On the other hand, 
FA based on clinical history or food challenge was 
defined as either having a convincing clinical history 
(without any food challenge) or being positive with 
food challenge. 

The pooled point prevalence of symptoms plus positive 
IgE to at least one food was similar in Northern and 
Western Europe (Figure 3). The lowest (2.2%) and 
highest (4.6%) point prevalence of symptoms plus 
positive specific-IgE to at least one food were both 
found in Germany (78-80). The range of the point 
prevalence of symptoms plus positive specific-IgE by 
age group was 1.3% to 4.6%, those 1 year and less 
having the lowest frequency (Table 1).

The point prevalence of symptoms plus SPT positivity 
was just highest in Southern Europecompared toother 
regions (Figure 4). The lowest point prevalence was 
found in France (0.1%) (66) and the highest in Germany 
(13.1%) (77-79). The range of the point prevalence of 
symptoms plus positive SPT by age group was0.1% to 
13.1%, the age groups 6-10 and 11-17 years having 
the lowest estimates. 

The overall pooled point prevalence of clinical history or 
food challenge positivity was lowest in the UK (1.1%) 
(87) and highest in Norway (6.8%) (53) (Table E5). 
The range of the point prevalence of clinical history or 
food challenge by age group was 1.1% to 6.8%, the 
age group 2-5 years having the highest frequency 
(Table 1). Differences may be explained by the use of 
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OFC versus DBPCFC.

There was significant heterogeneity between the 
studies (P < 0.05 for I2) despite stratification by age 
and region.

Challenge-verified FA: details of studies

Of the 12 primary studies (23,27-
29,34,48,60,65,66,68-70,78-80,85-88) that 
assessed FA by performing food challenge (OFC 
or DBPCFC), eight only included children (23,27-
29,48,60,68-70,85-88) and nine came from 
Northern Europe (23,27-29,48,65,66,68-70,85-
88), two from Southern Europe (34,60), and one 
from Western Europe (78-80) (Table E6). Three of the 
studies reported cumulative incidence of challenge 
positive FA by 1 year (1.5% [95% CI 0.9-2.5]) (27-
29), by 4 years (3.3% [95% CI 2.8-3.9]) (69,70), 
and by 6 years (3.6% [95% CI 2.3-5.4]) (85-87). 
The lowest point prevalence of challenge-verified FA 
was found in the UK (almost zero per cent) (85-87) 
while the highest was found in Germany (5.7%) (78-
80) (Table E6). The range of the point prevalence of 
challenge-verified FA was from 0% to 5.7%, with the 
age group 11-17 having the highest frequency (Table 
1). There was significant heterogeneity between the 

studies (P < 0.05 for I2) even after stratification by age 
and region.

Cumulative incidence

Only one of the nine studies in these categories 
reported estimates for cumulative incidence (84-86), 
showing that the cumulative incidence of FA by the age 
of 3 years was 6.0% (95% CI 4.6-6.7) based on clinical 
history or OFC positivity and 5.0% (95% CI 3.8-6.5) 
based on clinical history or DBPCFC positivity.

Risk and prognostic factors for FA
Although a number of the reviewed studies examined 
the risk and prognostic factors for self-reported FA and 
sensitization to specific food allergen, a priori, we were 
interested in studying the risk and prognostic factors 
for clinician-diagnosed or objectively-verified FA, which 
is expected to give stronger evidence for causality and 
would be more meaningful for clinical intervention. 
Thirteen studies (22,24-26,32,34,40,46,53,58,68-
70,73,84-87) were found of which 11 were among 
children (Table 3). Due to several methodological 
differences between the studies, they were not 
combined in a meta-analysis.
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Figure E1  Pooled life-time prevalence of self-reported food allergy stratified by age (PANEL 1) and geograph-
ical region (PANEL 2) in studies published in Europe between January 2000 and September 2012. Markers 

represent percentages and 95%CI and boxes represent the study size
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Figure E2  Pooled point prevalence of specific immunoglobulin E (IgE) positivity to at least one food allergen 
stratified by age (PANEL 1) and geographical region (PANEL 2) in studies published in Europe between January 

2000 and September 2012. Markers represent percentages and 95%CI and boxes represent the study size
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Figure E3  Pooled point prevalence of skin prick test (SPT) positivity to at least one food allergen stratified 
by age (only studies among children were available) (PANEL 1) and geographical region (PANEL 2) in studies 

published in Europe between January 2000 and September 2012. Markers represent percentages and 95%CI 
and boxes represent the study size 
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Table E3  Summary of range of estimates of lifetime and point prevalence of each specific food allergy in 
Europe by different methods of assessment: estimates from studies published between 1 January 2000 and 
30 September 2012

  

Age bands 
(years) for 
each food 

allergy

Number of 
studies

SR lifetime 
prevalence %

Point prevalence, %

Self - report
IgE 

positivity
SPT positivity

Clinical history 
or FC (OFC or 

DBPCFC)

OFC or 
DBPCFC)

Cow’s 
milk

≤ 1 9 1.5 - 12.8 1.5 - 55.7 0.7 - 9.0 0.1 - 2.5 1.6 - 3.7 0.0 - 3.0

2 - 5 20 1.5 - 12.8 2.2 - 55.7 0.5 - 10.1 0.0 - 2.5 0.2 - 2.1 0.0 - 3.0

6 - 17 28 0.9 - 15.0 1.3 - 55.7 0.5 - 10.1 0.2 - 2.5 — 0.0 - 3.0

≥ 18 12 1.5 - 14.0 0.3 - 3.5 0.0 - 7.1 0.2 - 2.8 — 0.0 - 3.0

Hen’s 
egg

≤ 1 11 1.6 - 6.3 0.2 - 27.9 <1.0 - 9.0 0.4 - 5.2 0.0 - 1.4 0.0 - 1.7

2 - 5 21 1.6 - 6.3 0.2 - 27.9 0.4 - 9.0 0.4 - 5.0 0.7 - 1.3 0.0 - 1.7

6 - 17 25 0.8 - 2.9 0.2 - 27.9 0.4 - 9.0 0.0 - 5.0 — 0.0 - 1.7

≥ 18 10 1.6 - 2.0 0.2 - 2.0 0.2 - 9.0 0.5 - 5.0 — 0.0 - 1.7

Wheat

≤ 1 7 1.5 - 4.1 0.5 - 28.6 — 0.0 - 0.4 0.1 - 0.4 0.0 - 0.4

2 - 5 13 1.0 - 4.1 0.4 - 28.6 0.7 - 8.8 0.2 - 1.2 0.1 - 0.3 0.0 - 0.5

6 - 17 11 ~1.0 0.4 - 28.6 0.7 - 8.8 0.4 - 11.8 — 0.0 - 0.3

≥ 18 6 — 0.4 - 0.8 0.7 - 3.4 0.4 - 8.7 — ~0.0

Soy

≤ 1 5 ~0.3 0.1 - 0.3 — ~0.2 — 0.0 - 0.7

2 - 5 9 ~0.3 0.3 - 0.8 1.2 - 6.1 ~0.2 — 0.0 - 0.7

6 - 17 9 ~0.3 0.3 - 1.3 1.2 - 6.1 ~0.2 — 0.0 - 0.7

≥ 18 8 ~0.3 0.3 - 1.3 0.0 - 1.4 ~1.7 — 0.0 - 0.1

Peanut

≤ 1 10 — 0.0 - 2.0 0.2 - 10.9 0.4 - 6.0 — 0.0 - 0.2

2 - 5 18 ~1.1 0.0 - 2.8 <1.0 - 10.9 1.0 - 3.3 0.4 - 1.9 0.0 - 1.4

6 - 17 21 0.1 - 1.7 0.0 - 6.0 <1.0 - 10.9 1.0 - 8.2 0.4 - 2.0 0.0 - 0.8

≥ 18 8 ~1.3 0.0 - 6.0 1.2 - 1.8 1.0 - 10.1 — 0.0 - 0.6

Tree nut

≤ 1 6 1.7 - 2.7 0.03 - 19.0 — 0.02 - 1.0 ~0.0 0.7 - 1.4

2 - 5 9 0.3 - 2.7 0.03  - 19.0 — 0.02 - 1.0 0.0 - 0.1 0.7 - 1.4

6 - 17 16 0.1 - 2.7 0.2 - 19.0 — 0.02 - 6.3 — 0.0 - 4.3

≥ 18 7 2.7 - 5.3 0.4 - 7.3 0.6 - 3.5 11.3 — ~0.0

Fish

≤ 1 9 0.5 - 4.6 0.0 - 17.4 ~0.0 0.0 - 2.0 ~0.1 0.0 - 0.2

2 - 5 13 0.5 - 4.6 0.0 - 17.4 0.0 - 0.7 0.0 - 2.0 ~0.0 ~0.0

6 - 17 18 0.3 - 0.7 0.0 - 17.4 0.0 - 0.7 0.0 - 2.0 — ~0.0

≥ 18 11 0.5 - 1.0 0.0 - 2.0 0.0 - 0.7 0.0 - 2.8 — 0.0 - 0.2

Shell fish

≤ 1 3 — 0.0 - 13.0 — ~2.5 — ~0.0

2 - 5 2 — 0.0 - 13.0 — ~2.5 — ~0.0

6 - 17 4 ~1.4 0.0 - 13.0 — ~2.5 — 0.0 - 0.1

≥ 18 5 ~1.0 0.0 - 10.0 ~5.2 1.9 - 2.5 — 0.0 - 0.5

DBPCFC = double blind placebo - controlled food challenge; OFC = oral food challenge; sIgE = specific immunoglobulin E; SPT = 
skin prick test; SR = self - reported
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Figure E1  PRISMA flow diagram for studies on the epidemiology of food allergy in Europe, 2000-2012
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Figure E2   Region-stratified pooled prevalence of cow’s milk allergy (CMA) in studies published in Europe 
between January 2000 and September 2012. Markers represent percentages and 95%CI and boxes represent 

the study size
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Figure E3  Region-stratified pooled prevalence of egg allergy (EA) in studies published in Europe between Jan-
uary 2000 and September 2012. Markers represent percentages and 95%CI and boxes represent the study 

size
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Figure E4   Region-stratified pooled prevalence of wheat allergy (WA) in studies published in Europe between 
January 2000 and September 2012. Markers represent percentages and 95%CI and boxes represent the 

study size
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Figure E5  Re-
gion-stratified pooled 

prevalence of soy 
allergy (SA) in studies 
published in Europe 

between January 2000 
and September 2012. 

Markers represent 
percentages and 95%CI 
and boxes represent the 

study size

.

Overall  (I-squared = 89.8%, p = 0.000)

Osterballe (ref. 55)

Northern Europe

Östblom (ref. 53)

Study

Marklund (ref. 45)

Kristinsdottir (ref. 38)

0.75 (0.54, 0.96)

0.60 (0.30, 1.40)

0.80 (0.60, 1.20)

1.30 (0.80, 2.00)

0.10 (0.00, 0.50)

Percentage (95% CI)

100.00

11.50

50.40

%

19.80

18.30

WeightCases/Participants

2/1341

19/1451

5/843

30/3694

 
 

0-2 0 2

.

.

Overall  (I-squared = 93.3%, p = 0.000)

Östblom (ref. 53)

Western Europe

Subtotal  (I-squared = 94.0%, p = 0.000)

Schnabel (ref. 68)

Krause (ref. 37)

Matricardi (ref. 46)

Subtotal  (I-squared = 75.8%, p = 0.042)

Northern Europe

Study

3.16 (2.67, 3.64)

3.00 (2.40, 3.80)

2.45 (1.92, 2.97)

3.80 (2.80, 5.10)

1.20 (0.70, 2.00)

6.10 (4.40, 8.30)

Percentage (95% CI)

4.60 (3.59, 5.61)

.

69.38

100.00

65.22

30.62

34.78

Weight

100.00

%
Cases/Participants

12/1031

70/2563

35/577

41/1082

 
 

2 4 6 8 1000

.

.

Overall  (I-squared = 63.1%, p = 0.028)

Kristinsdottir (ref. 38)

Osterballe (ref. 55)

Western Europe

Osterballe (ref. 56)

Osterballe (ref. 56)

Roehr (ref. 71)

Northern Europe

Study

0.26 (0.07, 0.44)

0.50 (0.30, 1.10)

0.10 (0.00, 0.70)

0.00 (0.00, 0.80)

0.00 (0.00, 0.40)

0.50 (0.20, 1.40)

ES (95% CI)

100.00

30.86

19.40

11.19

21.54

17.01

Weight
%

Cases/Participants

7/1341

1/843

0/486

0/936

4/739

 
 

.5 1 1.5 20

PANEL I: Point prevalence of self-reported SA

PANEL II: Point prevalence of IgE positive SA

PANEL III: Point prevalence of FC positive SA



Prevalence of common food allergies in Europe

E-60 EAACI Supplementary materials

Figure E6   Region-stratified pooled prevalence of peanut allergy (PA) in studies published in Europe between 
January 2000 and September 2012. Markers represent percentages and 95%CI and boxes represent the 

study size
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Figure E7  Region-stratified pooled prevalence of tree nut allergy (TNA) in studies published in Europe between 
January 2000 and September 2012. Markers represent percentages and 95%CI and boxes represent the 

study size
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Figure E8   Region-stratified pooled prevalence of fish allergy (FA) in studies published in Europe between Jan-
uary 2000 and September 2012. Markers represent percentages and 95%CI and boxes represent the study 
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Figure E9  Region-stratified pooled prevalence of shellfish allergy (SFA) in studies published in Europe between 
January 2000 and September 2012. Markers represent percentages and 95%CI and boxes represent the size 

of the study

PANEL I: Lifetime prevalence of self-reported SFA

PANEL II: Point prevalence of self-reported SFA

PANEL III: Point prevalence of FC positive SFA
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Results
Study characteristics
Figure E1 shows the PRISMA flowchart for our study 
selection and screening. The tests assessed in the 
studies were atopy patch testing (APT) (n=5), skin 
prick testing (SPT) (n=18), serum food-specific-
IgE (specific-IgE) (n=22), and component specific-
IgE (n=4); the target foods were: cow’s milk allergy 
(n=10), hen’s egg allergy (n=12), wheat (n=8), soy 
(n=7), peanut (n=9), hazelnut (n=4), fish (n=2), and 
shrimp (n=2).

Risk of bias of included studies 
In the patient selection domain, 10 (42%) studies did 
not randomly select or consecutively enrol participants, 
two studies (8%) used a case-control design, and 23 
(96%) studies had inappropriate exclusions or the 
study did not report how they managed exclusions. 
Twelve (50%) studies were considered to be at high 
risk of bias and 6 (25%) studies were judged as unclear 
risk of bias. In terms of applicability concerns regarding 
patient characteristics and setting, we judged 19 
(79%) studies to be of low concern; this was mostly 
because the inclusion criteria for participating in these 
studies were similar to our review criteria.

For the index test domain, in 12 (50%) studies 
the results of the index test were interpreted with 
knowledge of the results of the reference standard, or 

they did not report whether this was the case. Twenty-
two (92%) studies reported using a threshold of ≥3mm 
for SPT and/or >0.35 kU/L for specific-IgEs.Eleven 
(46%) studies were considered to be a high or unclear 
risk of bias. In terms of applicability concerns, 18 
studies (75%) were judged as high concern because 
in these studies the index tests (SPT and/or specific-
IgE) had been previously used when a diagnosis of food 
allergy was suspected.

For the reference standard domain, 17 (71%) studies 
clearly reported that they had only used double-blind, 
placebo-controlled food challenge (DBPCFC), and 
another 7(29%) studies used an open food challenge 
in up to 50% of the population. In addition, 13 (54%) 
interpreted the results of the reference standard with 
knowledge of the index test, or did not report whether 
the interpreter was blind to the results of the index test. 
Fifteen (62%) studies were considered to be a high or 
unclear risk of bias. In terms of applicability concerns, 
21 studies (87%) were judged as low concern because 
most of these papers looked specifically at diagnosing 
food allergies as defined by the reference standard. 

For the flow and timing domain, we considered only 
four (17%) studies to be of low risk of bias because 
in these studies all participants received the same 
reference standard within six months of having received 
the index test, even though it was unclear whether all 
participants were accounted for in the analysis. Five 
(21%) studies were considered as high risk and 15 
(62%) as unclear risk of bias in this domain.
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Records identified  
through database searching 

(n = 6216)

Additional records identified  
through the RAND report  

(n = 44)

Records after duplicates removed
(n = 6260)

Records screened
(n = 6260)

Full-text articles assessed for eligibility
(n = 312)

Studies included in quantitative 
synthesis (meta-analysis)

(n = 24

Records excluded
(n = 5948)

Full-text articles excluded, with reasons
(n = 288)

•	Not DBPCFC (n= 97)
•	Open FC in more than 50% (n = 29)
•	All participants positive on index test 

or reference standard (n = 32)
•	Not primary studies (n = 74)
•	Not enough information to calculate 

sensitivity/specificity or none of the 
relevant index tests (n = 46)

•	Ongoing study (n = 1)
•	Not target food (n = 9)

Id
en

tifi
ca

tio
n

Sc
re

en
in

g
El

ig
ib

ili
ty

Id
en

tifi
ca

tio
n

Figure E1  Flow chart
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Figure E2a  Individual study estimates of sensitivity and specificity for atopy patch test, skin prick test, and 
specific-IgE for diagnosis of cow’s milk allergy (ATP = atopy patch test; FN = false negative; FP = false positive; 
NR = not reported; SPT = skin prick test; TN = true negative; TP = true positive. Eigenmann 1998 and Sampson 
1997 (suffixes A and B) reported test accuracy at 2 cutoffs for SPT and specific IgE, respectively. Keskin 2005 

(suffixes A to D) reported 4 cutoffs for specific IgE.)

Figure E2b  Summary ROC plot for atopy patch test 
(APT) for diagnosis of cow’s milk allergy. Each hollow 
circle represents a pair of sensitivity and specificity 

from each study. (The point on the SROC curve corre-
sponds to the summary sensitivity and specificity. A 

95% confidence region around the point could not be 
computed because there were fewer than 4 studies) 

Figure E2c  Summary ROC plot comparing skin prick 
test (SPT) and specific-IgE for diagnosis of cow’s milk 
allergy. (The black point corresponds to the summary 
sensitivity and specificity of SPT. The red point cor-
responds to the summary estimates for specific-IgE. 

95% confidence regions are drawn around each point) 
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Figure E3a  Individual study estimates of sensitivity and specificity for atopy patch test, skin prick test, and 
specific-IgE for diagnosis of hen’s egg allergy (FN = false negative; FP = false positive; NR = not reported; SPT 
= skin prick test; TN = true negative; TP = true positive. The study Sampson 1997 (suffixes A and B) reported 
the accuracy of specific-IgE at two cut-offs. If a study reported multiple cut-offs, only data at one cut-off was 

chosen for the meta-analysis.)

Figure E3b  Summary ROC plot compar-
ing skin prick test (SPT) and specific-IgE for 

diagnosis of hen’s egg allergy. (The black point 
corresponds to the summary sensitivity and 

specificity of SPT. The red point corresponds to 
the summary estimates for specific-IgE. 95% 

confidence regions are drawn around each 
point).
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Figure E4a  Individual study estimates of sensitivity and specificity for atopy patch test, skin prick test, and 
specific-IgE for diagnosis of wheat allergy (APT = atopy patch test; FN = false negative; FP = false positive; NR 
= not reported; SPT = skin prick test; TN = true negative; TP = true positive. Sampson 1997 (suffixes A and B) 
reported the accuracy of specific-IgE at 2 cut-offs. If a study reported multiple cut-offs, only data at one cut-off 

was chosen for the meta-analysis)

Figure E4b  Summary ROC plot comparing 
skin prick test (SPT) and specific-IgE for 

diagnosis of wheat allergy (The point on the 
SROC curve for each test corresponds to 

the summary sensitivity and specificity for 
the test. 95% confidence regions are drawn 

around each point)
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Figure E5a  Individual study estimates of sensitivity and specificity for atopy patch test, skin prick test, and 
specific-IgE for diagnosis of soy allergy (APT = atopy patch test; FN = false negative; FP = false positive; NR = 
not reported; SPT = skin prick test; TN = true negative; TP = true positive. Sampson 1997 (suffixes A and B) 

reported the accuracy of specific-IgE at 2 cut-offs. If a study reported multiple cut-offs, only data at one cut-off 
was chosen for the meta-analysis)

Figure E5b  Summary ROC plot comparing 
skin prick test (SPT) and specific-IgE for 

diagnosis of soy allergy (The point on the 
SROC curve for each test corresponds to 
the summary sensitivity and specificity 

for the test. 95% confidence regions are 
drawn around each point)
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Figure E6a  Individual study estimates of sensitivity and specificity for skin prick test and specific-IgE for 
diagnosis of peanut allergy (FN = false negative; FP = false positive; NR = not reported; SPT = skin prick test; 
TN = true negative; TP = true positive. Eigenmman 1998, Rance 2002, and Sampson 1997 (suffixes A and B) 

reported the accuracy of a test at 2 cut-offs. Van Nieuwaal 2010 (suffixes A to C) reported 3 cut-offs for specif-
ic-IgE. If a study reported multiple cut-offs, only data at one cut-off was chosen for the meta-analysis)

Figure E6b  Summary ROC plot comparing 
skin prick test (SPT) and specific-IgE for 

diagnosis of peanut allergy (The black point 
corresponds to the summary sensitivity and 
specificity of SPT. The red point corresponds 
to the summary estimates for specific-IgE. 
95% confidence regions are drawn around 

each point)
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Figure E7  Individual study estimates of sensitivity and specificity for skin prick test and specific-IgE for diagno-
sis of allergy to hazelnuts

Figure E8  Individual study estimates of sensitivity and specificity for skin prick test and specific-IgE for di-
agnosis of fish allergy (FN = false negative; FP = false positive; NR = not reported; SPT = skin prick test; TN = 
true negative; TP = true positive. Sampson 1997 (suffixes A and B) reported the accuracy of specific-IgE at 2 

cut-offs)

Figure E9  Individual study estimates of sensitivity and specificity for skin prick test, specific-IgE and compo-
nent specific-IgE for diagnosis of shrimp allergy (FN = false negative; FP = false positive; NR = not reported; 

SPT = skin prick test; TN = true negative; TP = true positive)
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Data e1. search strategies
Database: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 
MEDLINE(R) <1946 to Present>

1 exp Food Hypersensitivity/

2 foodallerg*.mp.

3 food hypersensitivity.mp.

4 food hypersensitivities.mp.

5 allergy, food.mp.

6 or/1-5

7 (rat or rats or cow or cows or chicken? or horse or 
horses or mice or mouse or bovine or animal?).ti.

8 exp animals/ not humans.sh.

9 7 or 8

10 6 not 9

11 MEDLINE.tw. 

12 systematic review.tw. 

13 meta analysis.pt. 

14 or/11-13

15 Randomized controlled trial.pt. 

16 controlled clinical trial.pt. 

17 Randomized.ab. 

18 placebo.ab. 

19 clinical trials as topic.sh. 

20 randomly.ab. 

21 trial.ti. 

22 or/15-21

23 intervention?.ti. or (intervention? adj6 (clinician? or 
collaborat$ or community or complex or DESIGN$ 
or doctor? or educational or family doctor? or 
family physician? or family practitioner? or financial 
or GP or general practice? or hospital? or impact? 
or improv$ or individuali?e? or individuali?ing 
or interdisciplin$ or multicomponent or multi-
component or multidisciplin$ or multi-disciplin$ 
or multifacet$ or multi-facet$ or multimodal$ or 
multi-modal$ or personali?e? or personali?ing 
or pharmacies or pharmacist? or pharmacy 
or physician? or practitioner? or prescrib$ or 
prescription? or primary care or professional$ or 
provider? or regulatory or regulatory or tailor$ or 
target$ or team$ or usual care)).ab. 

24 (pre-intervention? or preintervention? or 
"pre intervention?" or post-intervention? or 
postintervention? or "post intervention?").ti,ab. 

25 (hospital$ or patient?).hw. and (study or studies 
or care or health$ or practitioner? or provider? or 
physician? or nurse? or nursing or doctor?).ti,hw. 

26 demonstration project?.ti,ab. 

27 (pre-post or "pre test$" or pretest$ or posttest$ or 
"post test$" or (pre adj5 post)).ti,ab. 

28 (pre-workshop or post-workshop or (before adj3 
workshop) or (after adj3 workshop)).ti,ab. 

29 trial.ti. or ((study adj3 aim?) or "our study").ab. 

30 (before adj10 (after or during)).ti,ab. 

31 ("quasi-experiment$" or quasiexperiment$ or 
"quasi random$" or quasirandom$ or "quasi 
control$" or quasicontrol$ or ((quasi$ or 
experimental) adj3 (method$ or study or trial or 
design$))).ti,ab,hw. 

32 ("time series" adj2 interrupt$).ti,ab,hw. 

33 (time points adj3 (over or multiple or three or four 
or five or six or seven or eight or nine or ten or 
eleven or twelve or month$ or hour? or day? or 
"more than")).ab. 

34 pilot.ti. 

35 Pilot projects/ 

36 (clinical trial or controlled clinical trial or 
multicenter study).pt. (589305)

37 (multicentre or multicenter or multi-centre or multi-
center).ti. (24808)

38 random$.ti,ab. or controlled.ti. 

39 (control adj3 (area or cohort? or compare? or 
condition or design or group? or intervention? or 
participant? or study)).ab. not (controlled clinical 
trial or Randomized controlled trial).pt. 

40 comment on.cm. orreview.ti,pt. or Randomized 
controlled trial.pt. 

41 or/23-40

42 10 and 14

43 10 and 22

44 10 and 41

45 or/42-44
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Database: EmbaseClassic+Embase<1990 to 2012 August 20>
Search Strategy:
--------------------------------------------------------------------------------

Database: EmbaseClassic+Embase<1947 to 2012 September 17>
Search Strategy:

1 exp Food Hypersensitivity/

2 foodallerg*.mp.

3 food hypersensitivity.mp.

4 food hypersensitivities.mp.

5 allergy, food.mp.

6 or/1-5 

7 (rat or rats or cow or cows or chicken? or horse or 
horses or mice or mouse or bovine or animal?).ti. 

8 (animal$ not human$).sh,hw. 

9 7 or 8

10 6 not 9

11 intervention?.ti. or (intervention? adj6 (clinician? 
or collaborat$ or community or complex 
or DESIGN$ or doctor? or educational or 
family doctor? or family physician? or family 
practitioner? or financial or GP or general 
practice? or hospital? or impact? or improv$ or 
individuali?e? or individuali?ing or interdisciplin$ 
or multicomponent or multi-component or 
multidisciplin$ or multi-disciplin$ or multifacet$ 
or multi-facet$ or multimodal$ or multi-modal$ 
or personali?e? or personali?ing or pharmacies 
or pharmacist? or pharmacy or physician? or 
practitioner? or prescrib$ or prescription? or 
primary care or professional$ or provider? or 
regulatory or regulatory or tailor$ or target$ or 
team$ or usual care)).ab. (172132)

12 (pre-intervention? or preintervention? or 
"pre intervention?" or post-intervention? or 
postintervention? or "post intervention?").ti,ab. 
[added 2.4] (10005)

13 [or/11-36] 

14 [or/38-40] 

15 [or/42-56] 

16 [or/61-63] 

17 *food allergy/ 

18 *nutritional intolerance/ 

19 *Food Hypersensitivity/ 

20 ((food$ or nutrient$) adj5 (allerg$ or 
hypersensitiv$ or sensitiv$ or intoleran$ or 
reaction$)).ti,ab. 

21 oral allerg$.ti,ab. 

22 or/17-21 

23 intervention?.ti. or (intervention? adj6 (clinician? 
or collaborat$ or community or complex 
or DESIGN$ or doctor? or educational or 
family doctor? or family physician? or family 
practitioner? or financial or GP or general 
practice? or hospital? or impact? or improv$ or 
individuali?e? or individuali?ing or interdisciplin$ 
or multicomponent or multi-component or 
multidisciplin$ or multi-disciplin$ or multifacet$ 
or multi-facet$ or multimodal$ or multi-modal$ 
or personali?e? or personali?ing or pharmacies 
or pharmacist? or pharmacy or physician? or 
practitioner? or prescrib$ or prescription? or 
primary care or professional$ or provider? or 
regulatory or regulatory or tailor$ or target$ or 
team$ or usual care)).ab. 

24 (pre-intervention? or preintervention? or 
"pre intervention?" or post-intervention? or 
postintervention? or "post intervention?").ti,ab. 
[added 2.4] (10005)

25 (hospital$ or patient?).hw. and (study or studies 
or care or health$ or practitioner? or provider? or 
physician? or nurse? or nursing or doctor?).ti,hw. 
(1422994)

26 demonstration project?.ti,ab. 

27 (pre-post or "pre test$" or pretest$ or posttest$ 
or "post test$" or (pre adj5 post)).ti,ab. (78798)

28 (pre-workshop or post-workshop or (before adj3 
workshop) or (after adj3 workshop)).ti,ab. (665)

29 trial.ti. or ((study adj3 aim?) or "our study").ab. 

30 (before adj10 (after or during)).ti,ab. 
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31 (time points adj3 (over or multiple or three or four 
or five or six or seven or eight or nine or ten or 
eleven or twelve or month$ or hour? or day? or 
"more than")).ab. 

32 pilot.ti. 

33 intervention?.ti. or (intervention? adj6 (clinician? 
or collaborat$ or community or complex 
or DESIGN$ or doctor? or educational or 
family doctor? or family physician? or family 
practitioner? or financial or GP or general 
practice? or hospital? or impact? or improv$ or 
individuali?e? or individuali?ing or interdisciplin$ 
or multicomponent or multi-component or 
multidisciplin$ or multi-disciplin$ or multifacet$ 
or multi-facet$ or multimodal$ or multi-modal$ 
or personali?e? or personali?ing or pharmacies 
or pharmacist? or pharmacy or physician? or 
practitioner? or prescrib$ or prescription? or 
primary care or professional$ or provider? or 
regulatory or regulatory or tailor$ or target$ or 
team$ or usual care)).ab. 

34 (pre-intervention? or preintervention? or 
"pre intervention?" or post-intervention? or 
postintervention? or "post intervention?").ti,ab. 
[added 2.4] 

35 (hospital$ or patient?).hw. and (study or studies 
or care or health$ or practitioner? or provider? or 
physician? or nurse? or nursing or doctor?).ti,hw. 

36 demonstration project?.ti,ab. 

37 (pre-post or "pre test$" or pretest$ or posttest$ 
or "post test$" or (pre adj5 post)).ti,ab.

38 (pre-workshop or post-workshop or (before adj3 
workshop) or (after adj3 workshop)).ti,ab. 

39 trial.ti. or ((study adj3 aim?) or "our study").ab. 

40 (before adj10 (after or during)).ti,ab. 

41 (time points adj3 (over or multiple or three or four 
or five or six or seven or eight or nine or ten or 
eleven or twelve or month$ or hour? or day? or 
"more than")).ab. 

42 pilot.ti. 

43 (multicentre or multicenter or multi-centre or 
multi-center).ti. 

44 random$.ti,ab. or controlled.ti. 

45 review.ti. [EM] 

46 *experimental design/ or *pilot study/ or quasi 
experimental study/ [EM] (5126)

47 ("quasi-experiment$" or quasiexperiment$ or 
"quasi random$" or quasirandom$ or "quasi 
control$" or quasicontrol$ or ((quasi$ or 
experimental) adj3 (method$ or study or trial or 
design$))).ti,ab. [EM] (118829)

48 ("time series" adj2 interrupt$).ti,ab. [EM] 

49 or/23-48

50 meta-analys:.mp. 

51 search:.tw. 

52 review.pt. 

53 or/50-52

54 random$.tw. 

55 factorial$.tw. 

56 crossover$.tw. 

57 cross over.tw. 

58 cross-over.tw. 

59 placebo$.tw. 

60 (doubl$ adj blind$).tw. 

61 (singl$ adj blind$).tw. 

62 assign$.tw. 

63 allocat$.tw. 

64 volunteer$.tw. 

65 crossover procedure/ 

66 double blind procedure/ 

67 Randomized controlled trial/ 

68 single blind procedure/ 

69 or/54-68

70 22 and 49

71 22 and 53

72 22 and 69

73 or/70-72

74 73 not 9
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Database: CINAHL Search Strategy

S9 S1 or S8 

S8 S6 and S7 

S7 S4 or S5 

S6 S2 or S3 

S5 AB allergy or allergic or hypersensitive or 
hypersensitivity or sensitive or sensitivity or 
intolerant or intolerance or reaction 

S4 TI allergy or allergic or hypersensitive or 
hypersensitivity or sensitive or sensitivity or 
intolerant or intolerance or reaction 

S3 AB food or nutrient 

S2 TI food or nutrient 

S1 (MM "Food Hypersensitivity") 

Database: ISI Web of Science: Science 
Citation Index, Conference Proceedings 
Citation search strategy:
# 2

Topic=(food or nutrient) AND Topic=(allergy or allergic 
or hypersensitive or hypersensitivity or sensitive or 
sensitivity or intolerant or intolerance or reaction )

Refined by: Web of Science Categories=( ALLERGY OR 
IMMUNOLOGY ) AND Document Types=( PROCEEDINGS 
PAPER OR MEETING ABSTRACT )

Databases=CPCI-S Timespan=All Years

Lemmatization=On 

# 1

Topic=(food or nutrient) AND Topic=(allergy or allergic 
or hypersensitive or hypersensitivity or sensitive or 
sensitivity or intolerant or intolerance or reaction )

Databases=CPCI-S Timespan=All Years

Lemmatization=On 

Database: Cochrane Library
Search strategy:
#1	 MeSH descriptor Food Hypersensitivity 
explode all trees

#2	 (food hypersensitivity or (food* and (allergy 
or allergies or allergic or allergen*)))

#4	 (#1 OR #2) 

Database: TRIP Database
Search Stategy: (Advanced search screen)
area:”Allergies and Immunology” 

any of these words: food allerg*

Downloaded: Evidence Based Synopses, Systematic 
Reviews, Guidelines

All years

Database: Clinicaltrials.gov
Search Strategy: (Advanced search screen)
Conditions: food allergy or food intoleran* or food 
reaction or food hypersensitiv* or food sensitiv*

all years
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 Data E1. Search strategies 

Database: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 
MEDLINE(R) <1946 to Present>
Search Strategy:

1 exp Food Hypersensitivity/

2 foodallerg*.mp.

3 food hypersensitivity.mp.

4 food hypersensitivities.mp.

5 allergy, food.mp.

6 or/1-5 

7 (rat or rats or cow or cows or chicken? or horse or 
horses or mice or mouse or bovine or animal?).ti. 

8 (animal$ not human$).sh,hw. 

9 7 or 8

10 6 not 9

11 Quality of Life/ 

12 QOL.ti,ab. 

13 Health Status/ 

14 Health Status Indicators/ 

15 Activities of Daily Living/ 

16 Quality-Adjusted Life Years/ 

17 (quality adj4 life).ti,ab. 

18 (well adj4 being).ti,ab. 

19 HRQL.tw. 

20 QALY$.tw. 

21 (Health$ adj2 state).ti,ab. 

22 (Life adj3 quality).ti,ab.

23 (Health$ adj2 year$ adj2 equivalent$).ti,ab. 

24 (subjective adj2 health adj2 status).ti,ab. 

25 (Health Care)"/ 

26 (patient adj2 reported adj2 outcome adj2 
measure$).ti,ab. (530)

27 (patient adj2 outcome).ti,ab. 

28 patient preference$.ti,ab. 

29 *Patient Participation/ 

30 *"Patient Acceptance of Health Care"/ 

31 consumer satisfaction.ti,ab. 

32 *Patient Satisfaction/ 

33 *Questionnaires/ 

34 *Health Surveys/ 

35 tool$.ti,ab. 

36 *Psychometrics/ 

37 Utilit$.ti,ab. 

38 Short form 36.mp. 

39 Short form 12.mp. 

40 (SF 12 or SF 36 or SF-12 or SF-36).ti,ab. 

41 Euroqol.mp. 

42 EQ-5D.tw. 

43 Health Utilities Index.mp. 

44 HUI.mp. 

45 Medical Outcomes Survey.mp. 

46 MOS.tw. 

47 QWB.tw. 

48 Rosser.mp. 

49 *"Reproducibility of Results"/ 

50 valid$.ti,ab. 

51 reliab$.tw. 

52 (effect adj1 size).ti,ab. 

53 (Sensitiv$ adj2 change).tw. 

54 Reproduc$.ti,ab. 

55 Utility measure$.ti,ab. 

56 or/11-55

57 10 and 56
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Database: Embase<1980 to 2012 Week 32>
Search Strategy:

1 exp Food Hypersensitivity/

2 foodallerg*.mp.

3 food hypersensitivity.mp.

4 food hypersensitivities.mp.

5 allergy, food.mp.

6 or/1-5 (21168)

7 (rat or rats or cow or cows or chicken? or horse or 
horses or mice or mouse or bovine or animal?).ti. 
(1586460)

8 (animal$ not human$).sh,hw. 

9 7 or 8

10 6 not 9

11 Quality of Life/ 

12 QOL.ti,ab. 

13 Health Status/ 

14 Health Status Indicators/ 

15 Activities of Daily Living/ 

16 Quality-Adjusted Life Years/ 

17 (quality adj4 life).ti,ab. 

18 (well adj4 being).ti,ab. 

19 HRQL.tw. 

20 QALY$.tw. 

21 (Health$ adj2 state).ti,ab. 

22 (Life adj3 quality).ti,ab. 

23 (Health$ adj2 year$ adj2 equivalent$).ti,ab. 

24 (subjective adj2 health adj2 status).ti,ab. 

25 *"Outcome Assessment (Health Care)"/ 

26 (patient adj2 reported adj2 outcome adj2 
measure$).ti,ab. 

27 (patient adj2 outcome).ti,ab. 

28 patient preference$.ti,ab. 

29 *Patient Participation/ 

30 *"Patient Acceptance of Health Care"/ 

31 consumer satisfaction.ti,ab. 

32 *Patient Satisfaction/ 

33 or/11-32

34 *Questionnaires/ 

35 *Health Surveys/ 

36 tool$.ti,ab. 

37 *Psychometrics/ 

38 Utilit$.ti,ab. 

39 Short form 36.mp. 

40 Short form 12.mp. 

41 (SF 12 or SF 36 or SF-12 or SF-36).ti,ab. 

42 Euroqol.mp. 

43 EQ-5D.tw. 

44 Health Utilities Index.mp. 

45 HUI.mp. 

46 Medical Outcomes Survey.mp. 

47 MOS.tw. 

48 QWB.tw. 

49 Rosser.mp. 

50 *"Reproducibility of Results"/ 

51 valid$.ti,ab. 

52 reliab$.tw. 

53 (effect adj1 size).ti,ab. 

54 (Sensitiv$ adj2 change).tw. 

55 Reproduc$.ti,ab. 

56 Utility measure$.ti,ab. 

57 or/34-56

58 33 and 57

59 10 and 58

60 limit 59 to yr="1990 - 2012" 
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Database: CINAHL - Ebscohost
Search Strategy:

S18 "Euroqol" 

S17 "patient preferences" 

S16 (MH "Health Status Indicators") OR (MH "Health 
Status") 

S15 (MH "Quality-Adjusted Life Years") 

S14 "patient reported outcomes" 

S13 "proms" 

S12 (MH "Outcomes (Health Care)") OR (MH "Outcome 
Assessment") 

S11 (MH "Quality of Life") 

S10 S1 or S8 

S9 S1 or S8 

S8 S6 and S7 

S7 S4 or S5 

S6 S2 or S3 

S5 AB allergy or allergic or hypersensitive or 
hypersensitivity or sensitive or sensitivity or 
intolerant or intolerance or reaction 

S4 TI allergy or allergic or hypersensitive or 
hypersensitivity or sensitive or sensitivity or 
intolerant or intolerance or reaction 

S3 AB food or nutrient 

S2 TI food or nutrient 

S1 (MM "Food Hypersensitivity") 

Database:  ISI Web of Science: Science Citation Index, Conference Proceedings Citation
Search Strategy:
Topic=((food or nutrient) AND (allergy or allergic or hypersensitive or hypersensitivity or sensitive or sensitivity 
or intolerant or intolerance or reaction)) AND Topic=((PROMs or PROM or patient reported outcome measure* 
or questionnaire* or HRQL or QOL or HRQL of life or patient satisfaction or consumer satisfaction or patient 
preference or patient participation or “patient acceptance of healthcare” or patient outcome or patient based 
outcome or functional status or health status or subjective health status or health status indicator or health 
status assessment) AND (methodol* or psychometric* or validity or reliability or responsiveness or effect size or 
sensitivity to change or reproducibility or acceptability or utility measure*))

Timespan=All Years. Databases=CPCI-S.

Lemmatization=On
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Table E1: Quality assessment tool for evaluation of patient reported outcome measures 

Property Definition Quality Criteria*
DEVELOPMENT OF THE INSTRUMENT

Pre-study 
hypothesis

The pre-study specification of 
the aim of the instrument and the 
intended population


A clear description is provided of the aim of the instrument and 
the intended population

 Only one of the above
 Neither reported

Intended 
population

The extent to which the 
instrument has been studied in 
the intended population

 Indented population studied


Partly studied only or sample size was smell (less than 50 
patients)

 Not studied in the intended population, only genetic

Actual content 
area (face 
validity)

The extent to which the study 
checked for face validity
The extent to which the content 
meets the pre-study hypothesis 
specifications


A clear description is provided of how validity was checked within 
the intended population
Content as intended, and is relevant to the intended population

 Some of the intended content areas missing

 Content area not relevant to intended population

Item 
identification

Selection of the items relevant 
to the target population for 
inclusion in the pilot instrument


Comprehensive consulting with patients, (focus groups or in-depth 
interviews), experts and a literature review


Minimal consultation with patients end experts opinion and 
literature review

 No consultation with patients

Item selection Determining the items included in 
the final instrument



A pilot instrument was developed and tested with Rasch or factor 
analysis or clinical impact and statistical justification provided for 
removing items, plus items with floor and ceiling effects removed 
and the amount of missing data considered.

 Only some of above techniques were used


No pilot instrument OR no statistical justification of items included 
in the final instrument

Unidimensionality
Demonstration that all the 
items fit with a single underlying 
construct


Rasch analysis using fit statistics (0.7-1.3) or item-trait 
interaction or Factor analysis on Rasch scores (1st factor loadings 
> 0.4 for all items) or items scores


Rasch fit statistic mostly within 0.7-1.3 range but some less well 
fitting items retained, or Cronbach's α > 0.7, and <0.9 or factor 
analysis on raw scores (1st factor loadings > 0.4 for all items)



Rasch analysis, does not support unidimensionality or Factor 
analysis does not support unidimensionality or Cronbach'e α <0.7, 
or >0.9 OR
No checks for unidimensionality reported

Response scale Categories used to rate the items


Response scale identified with a to/from range, any comments 
about missing data in the scales development

 Some, but not au of above
 Response scale not identified

Scoring A description of how the 
instrument should be scored


Rasch scoring or summary scoring of a statistically justified 
response scale

 Summary score of a statistically justified response scale


Scoring system not described or scoring of a statistically 
unjustified or faulty scale
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Property Definition Quality Criteria*

Instrument 
translated and 
validated in 
English speaking 
population

The extent to which the 
instrument has been translated 
and validated in English speaking 
population


Instrument developed in English or translated into English and 
validated in English speaking population


Instrument translated to English but not validated in English 
speaking population


Instrument has not been translated to English nor validated in 
English speaking population

PERFORMANCE OF THE INSTRUMENT

Convergent 
validity

Amount of correlation with a 
related measure


Tested against appropriate measure, correlates between 0.3 and 
0.9

 Debatable choice of measure, but correlation between 0.3 and 0.9
 Tested and correlates <0.3 or >0.9

Discriminant 
validity

The degree to which an 
instrument is not similar 
to (diverges from) other 
instruments that it should not be 
similar to

 Tested against appropriate measure, correlates <0.3
 Debatable choice of measure, but correlation <0.3

 Tested and correlates > 0.3

Predictive validity
The extent to which the 
instrument can predict a future 
event


Tested against appropriate measure, correlates >0.3 or significant 
difference between groups


Debatable choice of measure, but correlation >0.3 or significant 
difference between groups


Tested and correlates <0.3 or non-significant difference between 
groups

Other evidence 
for construct 
validity e.g. 
criterion. 
discriminant

Any other hypothesis driven 
testing

 Hypothesis stated, tested and proven
 Construct validity claimed but debatable under scrutiny

 Construct validity claimed but does not hold up to scrutiny

Test-retest 
agreement

The extent to which the results 
are repeatable when taken by the 
same
observer or same person if self-
report


Bland Altman plot LOA appear tight and less than MID, or weighted 
Kappa or ICC ≥ 0.8


LOA broader but still close to MID, or weighted Kappa or ICC 0.60 
to 0.79, or correlation ≥ 0.7


LOA >> MID, weighted Kappa or ICC < 0.60 or incorrect statistical 
test or inadequate sample (< 30 subjects)

lnterobserver 
agreement/
intermode 
agreement

The extent to which the results 
are repeatable between 
observers/the extent to which 
the results are repeatable 
between modes of administration


LOA appear tight and less than MID, or weighted Kappa or ICC ≥ 
0.70


LOA broader but still close to MID, or weighted Kappa or ICC 0.50 
to 0.69


LOA >> MID, weighted Kappa or ICC < 0.50 or incorrect statistical 
test or inadequate sample (< 30 subjects)

Person or item 
separation 
reliability

A Rasch analysis indication of 
reliability- the proportion of true 
variance in the
observed variance


Reliability of ≥ 0.8 for both person and item separation or 3 G 
value or separation ratio > 2


Only one of person or item separation of ≥ 0.8, or a G value or 
separation ratio > 2


Person or item separation of < 0.8, or a G value or separation 
ratio < 2

0 Not reported (not a Rasch scaled measure)
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Property Definition Quality Criteria*

Interpretation The extent which score 
differences are meaningful


Normative data (Mean scores and SD) and MID given for a 
representative target population, and test population demographic 
reported


MID or normative data or demographic details of study 
populations, or ad hoc populations

 No normative data and no MID

Responsiveness
The extent to which the 
instrument can detect clinically 
important changes over time


Score changes > MID for measures of progression over time or 
changes with intervention. Effect size or responsiveness statistic 
given


Changes over time but relationship to MID not reported, small 
sample, and inadequate time frame

 Score changes MID
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Search strategies
To retrieve systematic reviews, we used the systematic 
review filter developed at McMaster University 
Health Information Research Unit (HIRU; (http://
hiru.mcmaster.ca/hiru/HIRU_Hedges_MEDLINE_
Strategies.aspx#Reviews).We also adapted the 
search filter from York University Centre for Reviews 
and Dissemination (http://www.york.ac.uk/inst/crd/
intertasc/epidemiological_studies.html) to retrieve 
incidence, prevalence, and other characteristics 
describing the epidemiology of anaphylaxis. Similarly, 
we also applied the McMaster filter for prognosis 
studies (http://hiru.mcmaster.ca/hiru/HIRU_Hedges_
EMBASE_Strategies.aspx#Prognosis).

The following databases were searched: 
MEDLINE(OVID), Embase (OVID), CINAHL (Ebscohost)
and ISI Web of Science (Thomson Web of Knowledge). 
The search strategy was devised on OVID MEDLINE 
and then adapted for the other databases (see Boxes 
E1-4). In all cases, the databases were searched from 
January 1, 2000 to September 30, 2012. Searches 
were limited to literature from 2000 onwards 
because we wanted to understand and describe the 

contemporary epidemiology of anaphylaxis, and ensure 
a pragmatic approach to dealing with the vast body of 
literature. Given the scope of the European guidelines, 
the search was limited to European evidence.European 
countries werebased on the definitions provided by 
the Organisation for Economic Co-operation and 
Development (OECD) (http://www.oecd.org/std/
oecdmaineconomicindicators-countriescovered.
htm), i.e. Austria, Belgium, Czech Republic, Denmark, 
Estonia, Finland, France, Germany, Greece, Hungary, 
Iceland, Ireland, Italy, Luxembourg, the Netherlands, 
Norway, Poland, Portugal, Slovak Republic, Slovenia, 
Spain, Sweden,Switzerland,Turkey, and the United 
Kingdom (UK).All references were collated into an 
EndNote Library and tagged with the name of the 
database. Additional references were located through 
searching the references cited by the identified studies, 
and unpublished work, and research in progress was 
identified through discussion with experts in the field. 
We also invited experts who are active in the field from a 
range of disciplines and geography to comment on our 
search strategy, and the list of included studies.There 
were no language restrictions and, where possible, all 
literature was translated.
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Search Strategy:

1 Anaphylaxis/

2 anaphylaxis react*.mp.

3 anaphylactic react*.mp.

4 anaphylactic shock*.mp.

5 anaphylactoid syndrome*.mp.

6 anaphylactoid react*.mp.

7 anaphylactic syndrome*.mp.

8 anaphylactoid shock*.mp.

9 acute systemic allergic react*.mp.

10 idiopathic anaphylaxis.mp.

11 systemic anaphylaxis.mp.

12 or/1-11 

13 (rat or rats or cow or cows or chicken? or 
horse or horses or mice or mouse or bovine or 
animal$).ti.

14 exp animals/ not humans.sh. 

15 13 or 14 

16 12 not 15 

17 *Incidence/ 

18 *Prevalence/ 

19 (incidence or prevalence or epidemiol$).ti.

20 epidemiologic methods/ 

21 *cohort studies/ 

22 controlled clinical trial.pt. 

23 *case-control studies/ 

24 exp Anaphylaxis/ep [Epidemiology] 

25 exp Hospitalization/ 

26 exp Hospitalization/sn, td [Statistics & Numerical 
Data, Trends] 

27 exp Mortality/sn, td [Statistics & Numerical Data, 
Trends] 

28 exp Epinephrine/ad, tu, th [Administration & 
Dosage, Therapeutic Use, Therapy] 

29 exp "Cause of Death"/ 

30 ((adrenaline or epinephrine) adj3 (dispens$ or 
prescrib$)).tw.

31 or/17-30

32 16 and 31

33 limit 32 to yr="1990 - 2012"

Box E1  Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) <1990 to Present>
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Search Strategy:

1 Anaphylaxis/

2 anaphylaxis react*.mp.

3 anaphylactic react*.mp.

4 anaphylactic shock*.mp.

5 anaphylactoid syndrome*.mp.

6 anaphylactoid react*.mp.

7 anaphylactic syndrome*.mp.

8 anaphylactoid shock*.mp.

9 acute systemic allergic react*.mp.

10 idiopathic anaphylaxis.mp.

11 systemic anaphylaxis.mp.

12 or/1-11 

13 (rat or rats or cow or cows or chicken? or 
horse or horses or mice or mouse or bovine or 
animal$).ti.

14 exp animals/ not humans.sh. 

15 13 or 14 

16 12 not 15 

17 *Incidence/ 

18 *Prevalence/ 

19 (incidence or prevalence or epidemiol$).ti.

20 epidemiologic methods/ 

21 *cohort studies/ 

22 controlled clinical trial.pt. 

23 *case-control studies/ 

24 exp Anaphylaxis/ep [Epidemiology] 

25 exp Hospitalization/ 

26 exp Hospitalization/sn, td [Statistics & Numerical 
Data, Trends] 

27 exp Mortality/sn, td [Statistics & Numerical Data, 
Trends] 

28 exp Epinephrine/ad, tu, th [Administration & 
Dosage, Therapeutic Use, Therapy] 

29 exp "Cause of Death"/ 

30 ((adrenaline or epinephrine) adj3 (dispens$ or 
prescrib$)).tw.

31 or/17-30

32 16 and 31

33 limit 32 to yr="1990 - 2012"

Box E2  Database: EmbaseClassic+Embase<1990 to 2012 August 19>
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Search Strategy:

Query

S16 S11 and S15

S15 S12 or S13 or S14

S14 (MM "Anaphylaxis") 

S13 "anaphylactic shock" 

S12 "anaphylactic"

S11 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or 
S9 or S10

S10 (MM "Prevalence")

S9 (MH "Incidence")

S8 (MH "Prescribing Patterns")

S7 "Epinephrine prescription"

S6 "Epinephrine dispensing"

S5 (MH "Epinephrine/AD/SD")

S4 (MH "Epinephrine")

S3 (MM "Hospitalization")

S2 (MM "Disease Surveillance")

S1 (MH "Epidemiology") OR (MH "Epidemiological 
Research")

Box E3  Database: CINAHL via Ebsco

Search Strategy:

Query

# 4 #2 AND #1
Refined by: Web of Science Categories=( ALLERGY OR IMMUNOLOGY OR MEDICINE GENERAL INTERNAL ) AND 
Publication Years=( 1990-2012) AND Document Types=( PROCEEDINGS PAPER OR REVIEW OR MEETING 
ABSTRACT)
Databases=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH Timespan=All Years
Lemmatization=On

# 3 #2 AND #1
Databases=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH Timespan=All Years
Lemmatization=On

# 2 Topic=((epidemiol* or incidence or prevalance or surveillance or death or mortality or survival or prescrib* or 
prescript*))
Databases=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH Timespan=All Years
Lemmatization=On

# 1 Topic=(anaphylaxis or anaphylactic)
Databases=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH Timespan=All Years
Lemmatization=On

Box E4  Database:ISI Web of Science: Science Citation Index, Conference Proceedings Citation
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Section/topic # Checklist item Reported on page 
#

TITLE 

Title 1 Identify the report as a systematic review, meta-analysis, or both. 1

ABSTRACT 

Structured 
summary 

2 Provide a structured summary including, as applicable: background; 
objectives; data sources; study eligibility criteria, participants, and 
interventions; study appraisal and synthesis methods; results; limitations; 
conclusions and implications of key findings; systematic review registration 
number. 

3

INTRODUCTION 

Rationale 3 Describe the rationale for the review in the context of what is already known. 4-5

Objectives 4 Provide an explicit statement of questions being addressed with reference 
to participants, interventions, comparisons, outcomes, and study design 
(PICOS). 

5

METHODS 

Protocol and 
registration 

5 Indicate if a review protocol exists, if and where it can be accessed (e.g., 
Web address), and, if available, provide registration information including 
registration number. 

8
Reg number 

not available at 
present

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report 
characteristics (e.g., years considered, language, publication status) used as 
criteria for eligibility, giving rationale. 

5-8

Information sources 7 Describe all information sources (e.g., databases with dates of coverage, 
contact with study authors to identify additional studies) in the search and 
date last searched. 

6

Search 8 Present full electronic search strategy for at least one database, including 
any limits used, such that it could be repeated. 

Appendix 1

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in 
systematic review, and, if applicable, included in the meta-analysis). 

5-8

Data collection 
process 

10 Describe method of data extraction from reports (e.g., piloted forms, 
independently, in duplicate) and any processes for obtaining and confirming 
data from investigators. 

5-8

Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding 
sources) and any assumptions and simplifications made. 

5-8

Risk of bias in 
individual studies 

12 Describe methods used for assessing risk of bias of individual studies 
(including specification of whether this was done at the study or outcome 
level), and how this information is to be used in any data synthesis. 

5-8

Box E5  Key terms



Epidemiology of anaphylaxis in Europe

E-176 EAACI Supplementary materials

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means). 5-8

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if 
done, including measures of consistency (e.g., I2) for each meta-analysis. 

8

Risk of bias across 
studies 

15 Specify any assessment of risk of bias that may affect the cumulative 
evidence (e.g., publication bias, selective reporting within studies). 

5-8

Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup 
analyses, meta-regression), if done, indicating which were pre-specified. 

NA

RESULTS 

Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the 
review, with reasons for exclusions at each stage, ideally with a flow diagram. 

Figure 2

Study 
characteristics 

18 For each study, present characteristics for which data were extracted (e.g., 
study size, PICOS, follow-up period) and provide the citations. 

Table 1

Risk of bias within 
studies 

19 Present data on risk of bias of each study and, if available, any outcome level 
assessment (see item 12). 

Table 2

Results of individual 
studies 

20 For all outcomes considered (benefits or harms), present, for each study: (a) 
simple summary data for each intervention group (b) effect estimates and 
confidence intervals, ideally with a forest plot. 

Table 1

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals 
and measures of consistency. 

NA

Risk of bias across 
studies 

22 Present results of any assessment of risk of bias across studies (see Item 
15). 

Table 2

Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup 
analyses, meta-regression [see Item 16]). 

NA

DISCUSSION 

Summary of 
evidence 

24 Summarize the main findings including the strength of evidence for each main 
outcome; consider their relevance to key groups (e.g., healthcare providers, 
users, and policy makers). 

15-16

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at 
review-level (e.g., incomplete retrieval of identified research, reporting bias). 

15-16

Conclusions 26 Provide a general interpretation of the results in the context of other 
evidence, and implications for future research. 

15-16

FUNDING 

Funding 27 Describe sources of funding for the systematic review and other support 
(e.g., supply of data); role of funders for the systematic review. 

3

Box E5  (continued)
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Appendix 1: reasons for 
excluding studies

Pre-year 2000 or post year 2012 (n = 20)
1.	 Theissen JL, Zahn P, Theissen U, Brehler R. [allergic and 

pseudo-allergic reactions in anesthesia. I: Pathogenesis, 
risk factors, substances]. Anasthesiologie, Intensivmedizin, 
Notfallmedizin, Schmerztherapie 1995;30:3-12.

2.	 Ado AD, Fedoseeva VN, Chervinskaia TA, Kamysheva 
VA, Popovich VK. [allergological examination of the 
population living in the territory of the amur-yakut 
railroad]. Gigienaisanitariia 1992(5-6):40-42.

3.	 Laxenaire MC, Moneret-Vautrin DA, Widmer S, Mouton 
C, Gueant JL, Bonnet MC et al. [anesthetics responsible 
for anaphylactic shock. A french multicenter study]. 
Annales Francaises d Anesthesie et de Reanimation 
1990;9(6):501-506.

4.	 Escolano F, Bisbe E, Castillo J, Lopez R, Pares N, Arilla 
M et al. Drug allergy in a population of surgical patients. 
[spanish] alergia a farmacos en una poblacion de 
pacientes quirurgicos. Revista Espanola de Anestesiologia 
y Reanimacion 1998;45:425-430.

5.	 Laxenaire MC, Mouton C, Moneret-Vautrin DA, Widmer S, 
Gueant JL, Maria Y et al. Drugs and other agents involved 
in anaphylactic shock occurring during anaesthesia. 
A french multicenterepidemiologicalinquiry. Annales 
Francaises d’Anesthesie et de Reanimation 1993;12:91-
96.

6.	 Lang DM, Alpern MB, Visintainer PF, Smith ST. Elevated 
risk of anaphylactoid reaction from radiographic contrast 
media is associated with both beta-blocker exposure and 
cardiovascular disorders. Archives of Internal Medicine 
1993;153:2033-2040.

7.	 Hunt LW, Fransway AF, Reed CE, Miller LK, Jones RT, 
Swanson MC et al. An epidemic of occupational allergy 
to latex involving health care workers. Journal of 
Occupational & Environmental Medicine 1995;37:1204-
1209.

8.	 An epidemiologic study of severe anaphylactic and 
anaphylactoid reactions among hospital patients: 
Methods and overall risks. The international collaborative 
study of severe anaphylaxis. Epidemiology 1998;9:141-
146.

9.	 Rance F, Kanny G, Dutau G, Moneret-Vautrin DA. 
Food hypersensitivity in children: Clinical aspects 
and distribution of allergens. Pediatr Allergy Immunol 
1999;10:33-38.

10.	 Moneret-Vautrin DA, Kanny G. Food-induced anaphylaxis. 
A new french multicenter survey. [french] l’anaphylaxie 
alimentaire. Nouvelle enquete multicentrique francaise. 
Annales de Gastroenterologie et d’Hepatologie 
1995;31:256-263.

11.	 Moran NF, Newman WJ, Theakston RDG, Warrell DA, 
Wilkinson D. High incidence of early anaphylactoid 
reaction to saimr polyvalent snake antivenom. 
Transactions of the Royal Society of Tropical Medicine and 
Hygiene 1998;92:69-70.

12.	 Orfan NA, Stoloff RS, Harris KE, Patterson R. Idiopathic 
anaphylaxis: Total experience with 225 patients. Allergy 
Proceedings 1992;13:35-43.

13.	 Lapeyre-Mestre M, Gary J, Machelard-Roumagnac M, 
Bonhomme C, Bugat R, Montastruc JL. Incidence and cost 
of adverse drug reactions in a french cancer institute. 
European Journal of Clinical Pharmacology 1997;53:19-
22.

14.	 Blanco C, Carrillo T, Castillo R, Quiralte J, Cuevas M. Latex 
allergy: Clinical features and cross-reactivity with fruits. 
Annals of Allergy 1994;73:309-134.

15.	 Meric F, Teitelbaum DH, Geiger JD, Harmon CM, Groner JI. 
Latex sensitization in general pediatric surgical patients: 
A call for increased screening of patients. Journal of 
Pediatric Surgery 1998;33:1108-1112.

16.	 Dietrich W, Spath P, Ebell A, Richter JA. Prevalence of 
anaphylactic reactions to aprotinin: Analysis of two 
hundred forty-eight reexposures to aprotinin in heart 
operations. Journal of Thoracic and Cardiovascular Surgery 
1997;113:194-201.

17.	 Simon P, Potier J, Thebaud HE. Risk factors for acute 
hypersensitivity reactions in hemodialysis: A 6-month 
prospective multicentric study in the west part of 
france. [french] facteurs de risque des reactions aigues 
d’hypersensibilite en hemodialyse: Enquete prospective 
multicentrique sur six mois dans l’ouest de la france. 
Nephrologie 1996;17:163-170.

18.	 Matloff SM, Bailit IW, Parks P, Madden N, Greineder DK. 
Systemic reactions to immunotherapy. Allergy Proceedings 
1993;14:347-350.

19.	 Hoigne R, Jaeger MD, Wymann R, Egli A, Muller U, Hess 
T et al. Time pattern of allergic reactions to drugs. Agents 
and Actions 1990;Supplements 29:39-58.

20.	 Beyer K, Eckermann O, Hompes S, Grabenhenrich L, 
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METHODS
Details of the methodology for the systematic review 
have been previously reported. 

Search strategy
A highly sensitive search strategy was designed 
to retrieve all articles combining the concepts of 
anaphylaxis and epidemiology from electronic 
bibliographic databases. We focused on the acute 
management of anaphylaxis by assessing the 
effectiveness of epinephrine, H1-antihistamines 
(versus placebo), systemic glucocorticosteroids, 
methylxanthines or any other treatments for the 
emergency management of people experiencing 
anaphylaxis. The main interventions that have been 
studied in the context of long-term management are 
anaphylaxis management plans and allergen-specific 
immunotherapy.

Inclusion criteria for study design
Details of the methodology for the identification, 
selection, and inclusion of the studies have been 
previously reported (1). In summary, our inclusion 
criteria were systematic reviews with or without 
meta-analyses, randomized controlled trials (RCTs), 
quasi-RCTs, controlled clinical trials (CCTs), controlled 
before-after (CBA) designs, interrupted time series 
(ITS) studies, and case-series, with a minimum of 10 
patients, for studies investigating the use of adrenaline 
(Figure 1).

We appraised the evidence by preferentially looking at 
higher levels of evidence such as systematic reviews 
and/or meta-analyses of RCTs and individual RCTs. 
However, in view of the anticipated limited information 
available, we decided a priori to include systematic 
reviews that included other non-RCT study designs 
(focusing on the studies that had used EPOC-endorsed 
study designs); quasi-RCTs and CCTs (i.e. where non-
random allocation of patients had occurred); other 
EPOC study designs such as CBA studies (i.e. those 
in which observations were made before and after 
the implementation of an intervention) and ITS (i.e. 
where observations were made at multiple time-
points before and after the intervention) (3).  Despite 
their representing much weaker forms of evidence, 

case series were eligible for inclusion in relation to 
adrenaline as expert advice pointed to the considerable 
ethical, scientific and logistical difficulties in mounting 
more rigorous study designs.

Exclusion criteria for study design
Reviews, discussion papers, non-research letters and 
editorials and case studies plus animal studies were 
excluded.

Study selection and quality assessment
The titles were independently checked by two 
reviewersaccording to the above criteria; any 
discrepancies were resolved by consensus and 
when necessary a third reviewer was consulted.
Quality assessments of studies were undertaken 
using the relevant version of the Critical Appraisal 
Skills Programme (CASP) quality assessment tool for 
systematic reviews (4). We assessed the risk of bias 
of studies eligible for the review using the criteria 
suggested by EPOC (5).  RCTs, CCTs and CBAs were 
assessed for: generation of allocation sequence; 
concealment of allocation; baseline outcome 
measurements; baseline characteristics; incomplete 
outcome data; blinding of outcome assessor; 
protection against contamination; selective outcome 
reporting; and other risks of bias. These assessments 
drew on the principles incorporated into the Cochrane 
EPOC guidelines for assessing intervention studies (6) 
and the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) for assessing 
observational studies (7). Similarly, we drew on the 
quality assessment tool produced by the National 
Institute for Health and Clinical Excellence (NICE) to 
help critically appraise case series (8). 

Analysis, data synthesis and reporting
All assessments and data extraction were carried out 
independently by two reviewers; any discrepancies were 
resolved through discussion amongst the reviewers 
and, where necessary, arbitration by a third reviewer.A 
descriptive summary with data tables was produced to 
summarize the literature. We preferentially extracted 
data on risk ratios and mean differences. Data were not 
suitable for meta-analysis (9)  so a narrative synthesis 
of the data is reported. 
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RESULTS

Studies in progress
We are aware of two RCTs that are as yet unpublished 
(Table E4). The first is investigating the effectiveness 
of a 24-hour helpline offering direct access to 
specialist paediatric allergy advice in the context of 
supporting the management of allergic emergencies 
in children with life-threatening food allergies (10, 
11). The second is a multicentre RCT investigating 
the effectiveness of two xthree hours standardised 
educational intervention aimed to increase practical 
knowledge on anaphylaxis, performance in a training 
anaphylaxis situation and reduce anxiety in patients 
with anaphylaxis and caregivers of affected children. 
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Table E3  Quality assessment of original studies

Author, year Design
Adequate 
sequence 

generation

Allocation 
concealment

Blinding/ 
patient-
related 

outcomes

Incomplete 
outcome 

data 
addressed

Free of 
selecting 
reporting

Free of 
other bias*

Overall 
quality 

assessment

Bertrand,  
199259 RCT Unclear Unclear Yes Yes Yes No Low

Bock,  
200112 Case series No No No No No No Low

Bock,  
200713 Case series No No No No No No Low

Brown,  
200337 RCT Yes Yes Unclear Yes Yes Yes Moderate

Chevrot,  
198860 RCT Unclear No No Unclear Unclear Unclear Low

De Silva,  
201155 RCT Yes Yes Yes Yes Yes Yes High

Fan,  
199956 RCT Yes Yes Yes Yes Yes Yes High

Gawarammana, 
200457 RCT Yes Yes Yes Yes Yes Yes High

Ginsberg,  
199661 RCT Unclear Unclear Yes Yes Yes Yes Low

Golden,  
198038 RCT Unclear Unclear No No No Yes Low

Golden,  
198139 CBA No No No Unclear No Yes Low

Hunt,  
197841 RCT Yes Unclear No Yes Unclear No Low

Jarvinen,  
200814 Case series No No No No No No Low

Lasser,  
198759 RCT Yes Yes Yes Unclear Yes Yes Low

Lasser,  
199460 RCT Unclear Unclear Yes Yes Yes Yes Low

Lin,  
200029 RCT Yes Yes Yes Yes Yes No Moderate

Mosbech,  
198642 RCT Unclear Unclear No Yes Yes Yes Low

Muller,  
197945 CBA No No No Unclear Unclear No Low
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Author, year Design
Adequate 
sequence 

generation

Allocation 
concealment

Blinding/ 
patient-
related 

outcomes

Incomplete 
outcome 

data 
addressed

Free of 
selecting 
reporting

Free of 
other bias*

Overall 
quality 

assessment

Muller,  
198543 RCT Unclear Unclear No Yes Yes No Low

Muller,  
198744 RCT Unclear Unclear Unclear No Yes No Low

Oude Elberink,
200246 RCT Yes Yes No Yes Yes Yes Moderate

Oude Elberink,
200647 RCT Unclear Unclear No Yes Yes No Low

Premawardhen, 
199958 RCT Yes Yes Yes Yes Yes Yes High

Pumphrey,
200015 Case series No No No No No No Low

Pumphrey,
200716 Case series No No No No No No Low

Quercia,
200148 RCT No No No Yes Yes No Low

Runge,
199230 RCT Yes Yes Yes Yes No No Moderate

Sampson,
199218

Case 
series

No No No No No No Low

Simons,
199822 RCT Yes No Yes Yes Yes No Moderate

Simons,
200023 RCT Yes No Yes Yes Yes No Moderate

Simons,
200124 RCT Yes No Yes Yes Yes No Moderate

Simons,
200225 RCT Yes Yes Yes Yes Yes No Moderate

Small,
198164 RCT Unclear Unclear Yes Yes Yes Yes Low

Soreide,
198826 Case series No No No No No No Low

Spina,
201252 Quasi-RCT No Yes No Yes No No Moderate

Thurnheer,
198350 CBA No No No No No No Low

Wicke,
197566 RCT No Yes No No Yes No Low
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Table E4  On-going/unpublished studies

PI, country
Study 
design

ClinicalTrials.
gov identifier

No. of 
participants

Intervention
Primary outcome 

measures
Started 

reporting

Estimated 
study 

completion 
date 

Status

EFFECTS OF A STRUCTURED EDUCATIONAL INTERVENTION ON KNOWLEDGE AND EMERGENCY

Brockow, 
Germany

RCT None 130 Two 3-hour 
schooling 
modules of group 
education; the 
waiting control 
group received no 
intervention

Knowledge of 
anaphylaxis 
and emergency 
management 
competence at 
baseline and 3 
months after

2009 2011 Closed, 
submitted 

for 
publication

A 24-HOUR HELPLINE FOR ACCESS TO EXPERT MANAGEMENT ADVICE FOR FOOD ALLERGY-RELATED ANAPHYLAXIS IN 
CHILDREN: PROTOCOL FOR A PRAGMATIC RCT

Hourihane, 
Ireland

RCT ISRCTN 
29793562

47 24-hour 
telephone access 
to specialist 
paediatric allergy 
expert advice 
for children <16 
years with food 
allergy who carry 
an epinephrine 
auto-injector
vs. usual care

To compare the 
difference in food 
allergy related 
quality of life 
between the 24-h 
telephone access 
and usual care at 1 
and 6 months post-
randomization

July 
2012

Early 
2013

Closed, 
data as yet 
unpublished
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