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Clinical Implications
� Since publication of the National Institute of Allergy and
Infectious Diseases (NIAID) guideline, allergists
increasingly characterize infants as high risk because of
severe eczema and/or egg allergy, although uncommonly
pre-emptively screen. Allergists increasingly offer oral
food challenges (OFCs) to peanut in keeping with
NIAID guideline recommendations, but still only 42.1%
of allergists routinely perform infant OFCs. However,
results are reflective only of the population of allergists
who responded to the survey.
TO THE EDITOR:

Food allergy prevention has shifted with the publication of the
Learning Early About Peanut (LEAP) Study,1 and subsequent
National Institute of Allergy and Infectious Diseases (NIAID)
guideline2 recommending infants at high risk of peanut allergy (PA)
due to severe eczema (SE) and/or egg allergy (EA) be introduced to
peanut between 4 and 6 months of age after physician evaluation.
With this change in approach, we and others described barriers
regarding knowledge translation of this shift in guidance, and
feasibility of implementation.3-5 No study thus far has compared
LEAP study knowledge and practice patterns related to pre-emptive
peanut evaluation, before and after implementation of the NIAID
guideline in a similar population.

A 29-question survey was sent to all members of the Canadian
Society of Allergy and Clinical Immunology (CSACI) in July
2016 (after publication of the LEAP study but before publication
of the NIAID guideline), evaluating assessment approaches of
high-risk infants (Online Repository at www.jaci-inpractice.org).
This survey was sent again to the same members in May 2018,
over a year after release of the NIAID guideline. Frequencies,
percentages, and confidence intervals (CI) were calculated for all
questions. The University of Manitoba Research Ethics Board
approved this study.

Response rate was 42.5% in 2016 (79 of 196) and 22.0% in
2018 (43 of 196) (Table I). There were significant changes in
defining infants at high risk for PA after release of the NIAID
guideline (Table II). Significantly fewer allergists categorized
infants as high risk if they had a first-degree relative with atopic
disease (post-pre �37.6%; 95% CI: �50.7, �24.5), sibling of
PA child (�31.8%; 95% CI: �49.6, �14.0), parental PA
(�24.5%; 95% CI: �40.4, �8.6), milk allergy (�18.0%;
95% CI: �34.1, �1.9), or rhinitis (�5.6; 95%
CI: �10.9, �0.3).
There was no significant difference between 2018 and 2016 in
the number of allergists who routinely recommend pre-emptive
evaluation before peanut introduction in infants with EA (post:
20.0% [n ¼ 8 of 40] vs pre: 17.4% [n ¼ 12 of 69]; post-pre:
2.6%; 95% CI: �12.7, 17.9) or SE (post: 22.5% [n ¼ 9 of
40] vs 24.6% [17 of 69]; post-pre: �2.1%; 95% CI: �18.6,
14.4) (Table E1, available in this article’s Online Repository at
www.jaci-inpractice.org).

For a hypothetical case of an infant with SE and/or EA, the
majority of allergists in 2016 (78.8%) and 2018 (89.2%) rec-
ommended some form of in-office evaluation before peanut
introduction (Table E1, available in this article’s Online
Repository at www.jaci-inpractice.org). At-home introduction of
other allergenic foods was recommended by 82.8% (53 of 64) of
allergists in 2016 and by 72.1% (31 of 43) of allergists in 2018,
although some recommended pre-emptive skin prick test (SPT)
or specific IgE to other allergenic foods (18.6% to egg in 2018).
There was a significant decrease in 2018 in allergists who rec-
ommended in-office observed ingestion of foods other than
peanut (post-pre �9.5%; 95% CI: �16.7, �2.3). For an infant
with SE and/or EA and positive peanut SPT, there was a sig-
nificant increase in allergists who would offer an oral food
challenge (OFC) at SPT size 4 to 7 mm (post-pre 23.2%; 95%
CI: 3.4, 43.0) (Table E1). Wait-times for OFCs were variable
(Table E1), with only 11.1% (4 of 36) in 2018 indicating that
they perform OFCs on the same day as positive peanut SPT, and
11.1% (4 of 36) in 2018 indicating that they do not offer any
infant OFCs. Allergists who performed more OFCs were more
likely to perform OFCs sooner than those who performed less
OFCs, after adjusting for location (hospital vs community) (b
pre-survey ¼ �0.19 [95% CI: �0.35, �0.02]; b post-
survey ¼ �0.52 [95% CI: �0.74, �0.30]). In addition,
pediatric-trained allergists were more likely to perform OFCs
than internal medicineecertified allergists (b pre-survey ¼ 0.72
[95% CI: 0.34, 1.10]; b post-survey ¼ 1.23 [95% CI: 0.78,
1.69]). Only 37.7% (26 of 69) of allergists in 2016 and 42.1%
(16 of 38) in 2018 reported that they routinely perform OFCs in
infants.

This is the first study to directly examine how the LEAP study
and NIAID addendum guideline affected allergist practice. The
results raise a number of important issues, highlighting both how
allergist practices have changed with the release of the NIAID
guideline, and also how feasibility of implementation of this
guideline may require further assessment.

A particularly interesting finding was the evolution in inter-
pretation of high PA risk, consistent with the change in defini-
tion of high risk of PA in the NIAID guideline (SE and/or EA)
compared with previous guidelines (first-degree relative with
atopy).6,7 Willingness to perform an OFC to peanut at SPT sizes
4 to 7 mm has not been previously evaluated, and these data
indicate increasing comfort in doing so since the release of the
NIAID guideline.

However, knowledge gaps remain; 18.6% of allergists rec-
ommended pre-emptive testing to egg, which is not in keeping
with NIAID guideline recommendations. In addition, there was
no significant increase in the percentage of allergists who rec-
ommended pre-emptive screening before peanut introduction in
2901
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TABLE I. Characteristics of respondents

Pre-NIAID (2016), % (N) Post-NIAID (2018), % (N) Post-Pre, % (95% CI)

Respondents 42.5 (79/196) 22.0 (43/196)

Practice setting

Community 41.8 (33) 44.2 (19) 2.4 (�16.0, 20.8)

Academic 58.2 (46) 55.8 (24) �2.4 (�20.8, 16.0)

Location of practice

Urban/suburban 93.6 (73) 95.4 (41) 1.8 (�0.65, 10.1)

Rural 6.4 (5) 4.6 (2) �1.8 (�10.1, 0.65)

Length of time in practice

<10 y 46.6 (34) 56.1 (23) 9.5 (�9.5, 28.5)

�10 y 53.4 (39) 43.9 (18) �9.5 (�28.5, 9.5)

Sex

Male 43.8 (32) 42.5 (17) �1.3 (�20.4, 17.8)

Female 56.2 (41) 57.5 (23) 1.3 (�17.8, 20.4)

Type of training

Pediatrics 64.4 (47) 60.0 (24) �4.4 (�23.1, 14.3)

Internal medicine 35.6 (26) 40.0 (16) 4.4 (�14.3, 23.1)

Frequency of seeing pediatric patients

Very often/often (multiple times per day-multiple times per week) 87.7 (64) 75.6 (31) �12.1 (�27.3, 3.1)

Sometimes/seldom/rarely (few times per week-few times per year) 12.3 (9) 24.4 (10) 12.1 (�3.1, 27.3)

CI, Confidence interval; NIAID, National Institute of Allergy and Infectious Diseases.

TABLE II. What constitutes an infant at high risk for peanut allergy*

Pre, % (N) Post, % (N) Post-Pre, % (95% CI)

First degree relative with atopic disease/allergy 42.3 (30) 4.7 (2) �37.6 (�50.7, �24.5)

Any family history of atopic disease/allergy 5.6 (4) 2.3 (1) �3.3 (�10.3, 3.7)

Egg allergy 93.0 (66) 83.7 (36) �9.3 (�21.8, 3.2)

Severe eczema 97.2 (69) 88.4 (38) �8.8 (�19.1, 1.5)

Milk allergy 36.6 (26) 18.6 (8) �18.0 (�34.1, �1.9)

Sibling of peanut-allergic child 62.0 (44) 30.2 (13) �31.8 (�49.6, �14.0)

Parental peanut allergy 40.8 (29) 16.3 (7) �24.5 (�40.4, �8.6)

History of asthma 16.9 (12) 7.0 (3) �9.9 (�21.5, 1.7)

History of rhinitis 5.6 (4) 0 �5.6 (�10.9, �0.3)

Other 7.0 (5) 0 �7.0 (�12.9, �1.1)

CI, Confidence interval.
*These categories are not mutually exclusive.
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infants with SE or EA, in contrast to the NIAID guideline rec-
ommendations. More efforts may be required to emphasize the
indications (and lack thereof) of pre-emptive testing before
peanut introduction in infants. Unnecessary pre-emptive testing
(such as before egg introduction) is not recommended given the
potential for false-positive results and possible unnecessary
avoidance based on such results, which likely would ironically
delay introduction.

Our study emphasizes low comfort in performing infant
OFCs (only 42.1% routinely perform them in 2018, and sur-
prisingly 11.1% do not offer infant peanut OFCs despite offering
infant SPTs), which must increase for the NIAID guideline to be
successfully implemented. An interesting finding is that
pediatric-trained allergists were more likely to perform OFCs in
infants than internal medicine trained allergists. Another key
variable beyond willingness is timeliness—the NIAID guideline
suggests that there is a critical window within which to perform
these challenges, yet only 11.1% of allergists in 2018 could
perform an OFC on the same day as the SPT although 50%
could offer OFCs within a month. Any delay, in particular
with high-risk infants presenting closer to 1 year of age,
could easily result in conversion from sensitization to clinical
allergy, although the survey did not directly address whether
allergists would be more likely to expedite the OFC if the infant
was closer to a year of age.8 Changes in care delivery are required
to ensure that high-risk children are able to access OFCs more
rapidly.

Limitations included the relatively small sample size, as the
pool of practicing allergists in Canada is 10% of that in the
United States. Opinions may reflect a sample of Canadian al-
lergists not fully representative of practitioner experience in other
jurisdictions, although the CSACI widely disseminated the
guideline to its members. Survey responses may represent ideal
circumstances instead of actual practice patterns, and there may
be a disconnect between response and real life. Response rate
decreased in 2018 compared with 2016 and the survey did not
capture whether respondents in 2018 had previously done the
survey in 2016. Despite these limitations, this is an important
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first study of barriers to knowledge translation pre and/or post
the NIAID guideline.

In conclusion, this survey of Canadian allergists on early
peanut introduction suggests that practice patterns have changed
with the release of the NIAID guideline. Our findings highlight a
shifting definition of the infant at risk of PA and somewhat
increased willingness to offer OFC with SPT 4 to 7 mm, both
more closely aligning with NIAID recommendations. However,
this survey also identifies persistent major health care system
barriers to NIAID guideline implementation, as few allergists
post-NIAID routinely perform infant OFCs, and even fewer
have the capacity to offer this on the same day as SPTs.
Addressing such infrastructure concerns is paramount. Education
and practice changes are required to ensure that infants are not
avoiding peanut indefinitely based solely on falsely positive SPT
and/or sIgE testing, where a provider either is unavailable, un-
able, or unwilling to offer and/or perform an infant OFC.
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TABLE E1. Testing issues for early introduction of allergenic foods in high-risk infants: SPT, sIgE, and OFC

Pre, % (N) Post, % (N) Post-Pre, % (95% CI)

Does allergist perform OFCs in infants

Routinely 37.7 (26) 42.1 (16) 4.4 (�15.0, 23.8)

Sometimes 33.3 (23) 26.3 (10) �7.0 (�24.9, 10.9)

Never/rarely 29.0 (20) 31.6 (12) 2.6 (�15.7, 20.9)

Peanut testing before first ingestion for high-risk infants

No testing required 21.2 (14) 10.8 (4) �10.4 (�24.4, 3.6)

Observed ingestion in office (without any skin or specific IgE testing) 18.2 (12) 24.3 (9) 6.1 (�10.6, 22.8)

Skin prick test to peanut 57.6 (38) 62.2 (23) 4.6 (�15.1, 24.3)

Other 3.0 (2) 2.7 (1) �0.3 (�6.9, 6.3)

Does allergist recommend children with egg allergy be evaluated before peanut introduction

Routinely 17.4 (12) 20.0 (8) 2.6 (�12.7, 17.9)

Sometimes 31.9 (22) 45.0 (18) 13.1 (�5.8, 32.0)

Never/rarely 50.7 (35) 35.0 (14) �15.7 (�34.6, 3.2)

Does allergist recommend children with severe eczema/atopic dermatitis be evaluated before
peanut introduction

Routinely 24.6 (17) 22.5 (9) �2.1 (�18.6, 14.4)

Sometimes 26.1 (18) 50.0 (20) 23.9 (5.3, 42.5)

Never/rarely 49.3 (34) 17.5 (11) �31.8 (�48.5, �15.1)

If no allergenic foods introduced yet, how to proceed for foods other than peanut*

SPT/sIgE milk 10.9 (7) 11.6 (5) 0.7 (�11.5, 12.9)

SPT/sIgE egg 15.6 (10) 18.6 (8) 3.0 (�11.6, 17.6)

SPT/sIgE tree nut 9.5 (6) 13.9 (6) 4.4 (�8.2, 17.0)

SPT/sIgE fish/shellfish 4.7 (3) 9.3 (4) 4.6 (�5.5, 14.7)

SPT/sIgE sesame 4.7 (3) 11.6 (5) 6.9 (�4.0, 17.8)

At home introduction 82.8 (53) 72.1 (31) �10.7 (�27.0, 5.6)

In-office observed ingestion 9.5 (6) 0.00 (0) �9.5 (�16.7, �2.3)

Next step if peanut SPT/sIgE negative

Introduce peanut at home 87.9 (58) 91.9 (34) 4.0 (�7.8, 15.8)

Wait on introduction 0.0 (0) 2.7 (1) 2.7 (�2.5, 7.9)

Require OFC before introduction 3.0 (2) 2.7 (1) �0.3 (�6.9, 6.3)

Other 9.1 (6) 2.7 (1) �6.4 (�15.1, 2.3)

Peanut SPT size at which OFC offered

<4 mm 40.9 (27) 13.9 (5) �27 (�43.4, �10.6)

4-7 mm 37.9 (25) 61.1 (22) 23.2 (3.4, 43.0)

8 mm þ 12.1 (8) 25.0 (9) 12.9 (�3.3, 29.1)

Other 9.1 (6) 0.0 (0) �9.1 (�16.0, �2.2)

Peanut sIgE level at which OFC offered

<0.35 kU/L 15.2 (10) 5.55 (2) �9.7 (�21.1, 1.7)

0.35-<2 kU/L 43.9 (29) 38.9 (14) �5.0 (�24.9, 14.9)

2-14 kU/L 22.7 (15) 27.8 (10) 5.1 (�12.7, 22.9)

>14 kU/L 12.1 (8) 22.2 (8) 10.1 (�5.6, 25.8)

Other 6.1 (4) 5.55 (2) �0.6 (�10.0, 8.8)

Duration between positive peanut SPT and OFC

Same day 19.7 (13) 11.1 (4) �8.6 (�22.6, 5.4)

<1 mo 37.9 (25) 38.9 (14) 1.0 (�18.8, 20.8)

1-4 mo 33.3 (22) 36.1 (13) 2.8 (�16.6, 22.2)

>4 mo 4.55(3) 2.8 (1) �1.8 (�9.1, 5.6)

Does not perform OFC on infants 4.55 (3) 11.1 (4) 6.6 (�4.9, 18.0)

Location of peanut OFC*

Community clinic 56.1 (37) 51.2 (22) �4.9 (�24.0, 14.2)

Outpatient clinic with hospital 51.5 (34) 34.9 (15) �16.6 (�35.3, 2.1)

Specialized hospital unit 13.6 (9) 11.6 (5) �2.0 (�14.6, 10.6)

Does not perform OFC on infants 6.1 (4) 9.3 (4) 3.2 (�7.2, 13.6)

CI, Confidence interval; OFC, oral food challenge; SPT, skin prick test.
*These categories are not mutually exclusive.
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ALLERGIST SURVEY:

1) In what setting do you practice:
Ma
a. Academic
b. Community
c. Both
d. Other
2) How would you describe the location of your practice:
Food:

4 to <6
months

6 months

to <1 year

1 year

to < 2 years

2 years

to <3 years ‡3 years
a. Urban
b. Rural/remote
c. Combined (please specify):
d. Other:
Solid foods
3) What is your gender?

Eggs

Milk

le
ale
Peanut

Fem
4) How long have you been in practice?
Other nuts

Fish/shellfish

Sesame
a. <5 years
b. 5 to <10 years
c. 10 to <15 years
d. �15 years
e. No longer practicing
5) Besides allergy/immunology, which of the following do you
have your primary Royal College/Board certification in?

a. Paediatrics
b. Internal medicine
6) In your practice, how often do you see pediatric patients?

a. Very often (multiple times per day)
b. Often (multiple times per week)
c. Sometimes (few times per week)
d. Seldom (few times per month)
e. Rarely (few times per year)
7) Where did you complete your residency training?

a. Canada
b. USA
c. Other (please specify):
8) How long do patients typically wait after being referred for
evaluation of food allergy?

a. <1 month
b. 1-2 months
c. 2-4 months
d. 4-6 months
e. 6-12 months
f. Over a year
9) If a 6-month-old high-risk infant is referred to you for
peanut introduction, how long would they typically have to
wait to see you?

a. <1 month
b. 1-2 moths
c. 2-4 months
d. 4-6 moths
e. 6-12 months
f. Over a year
10) How long do patients typically wait from time of clinical
assessment to scheduling of oral food challenge if required?

a. <1 month
b. 1-2 months
c. 2-4 months
d. 4-6 months
e. 6-12 months
f. Over a year
g. I rarely do oral challenges in children
11) Is there a billing fee code in your province for per-
forming oral challenges?

a. Yes
b. No
c. Unsure
12) At what age do you recommend introduction of the
following solid foods into the diet of children?
13) What constitutes a high-risk child for the development of
peanut allergy (check all boxes that apply):

a. First degree relative with atopic disease/allergy
b. Any family history of atopic disease/allergy
c. Egg allergy
d. Severe eczema
e. Milk allergy
f. Sibling of peanut allergic child
g. Parental peanut allergy
h. History of asthma
i. History of rhinitis
j. Other:
14) Do you recommend children with egg allergy be evaluated
by an allergist before peanut introduction?

a. Never
b. Rarely
c. Sometimes
d. Routinely
15) Do you recommend children with severe eczema/atopic
dermatitis be evaluated by an allergist before peanut
introduction?

a. Never
b. Rarely
c. Sometimes
d. Routinely
16) Please estimate the number of referrals you receive per year
requesting pre-emptive testing in an infant before food
introduction?

a. Less than 10
b. 11-25
c. 26-50
d. Greater than 50
17) Please estimate the number of referrals per month you have you
received for pre-emptive testing to peanut in children with egg
allergy or severe eczema since publication of the LEAP study?

a. Less than 5
b. 5-10
c. 11-25
d. 26-50
e. Greater than 50
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18) Do you perform oral food challenges in infants (4 months to
<1 year)?

a. Never
b. Rarely
c. Sometimes
d. Routinely
19) Please consider your potential evaluation of a 6-month-old
infant with egg allergy or severe eczema for consultation
before peanut introduction:

a. What would be your fist diagnostic test (if any)?

i. No testing required (would encourage home intro-
duction without testing)

ii. Observed ingestion in office (without any skin or
specific IgE testing)

iii. Skin prick test to peanut
iv. Specific IgE to peanut
v. Other (please specify):

b. If you discovered at the first visit that none of the aller-
genic foods had been introduced yet, how might you
proceed for foods other than peanut (check all that
apply)?
i. Skin prick of specific IgE test to milk
ii. Skin prick or specific IgE test to egg
iii. Skin prick or specific IgE test to tree nuts
iv. Skin prick or specific IgE test to fish/shellfish
v. Skin prick or specific IgE test to sesame
vi. All of the above
vii. None of the above (would encourage at home

introduction of the above foods without delay)
viii. None of the above (would encourage in-office

observed ingestion of the above foods without delay)
c. If peanut skin prick testing or specific IgE was performed

and found to be negative, how would you counsel the
family?
i. Introduce peanut into the diet at home
ii. Wait on introduction
iii. Require an oral food challenge before introduction
iv. Other (please specify)

d. If peanut skin prick testing was positive, at what skin test
size would you consider an oral food challenge (check all
that apply)?
i. <3 mm
ii. 3 to <4 mm
iii. 4 to <5 mm
iv. 5 to <6 mm
v. 6 to <7 mm
vi. 7 to <8 mm
vii. >8 mm
viii. Other (please specify)

e. If peanut specific IgE was done and positive, at what level
would you consider an oral food challenge (check all that
apply)?
i. <0.35 kU/L
ii. 0.35-2 kU/L
iii. 2-14 kU/L
iv. >14 kU/L
v. Other (please specify)

f. In how many months would you book this infant for a
peanut oral challenge?
i. Same day as the skin test
ii. <1 month
iii. 1-2 months
iv. 2-4 months
v. 4-6 months
vi. 6-12 months
vii. Over a year
viii. I don’t do oral challenges in infants <1 year

g. Where would you do this peanut oral challenge?
i. Community clinic
ii. Outpatient clinic within a hospital
iii. Specialized hospital unit (eg, medical day unit or

similar)
iv. I don’t do oral challenges in infants <1 year
20) Do you believe that there are harms to introduction of solid
foods between 4 and 6 months of age?

a. Yes (please comment)
b. No
21) Do you believe that breastfeeding rates will be affected with
introduction of solid foods between 4 and 6 months of age?

a. Yes
b. No
22) When counseling on regular exposure to a food, what is the
frequency that you counsel ongoing exposure to the food?

a. Less than once a month
b. Every 2-4 weeks
c. Every 1-2 weeks
d. 1-2 times a week
e. 3 times a week
f. More than 3 times a week
23) When counseling on regular exposure to a food, approxi-
mately what amount do you counsel for each exposure
(using peanut butter as an example)?

a. Less than 0.5 teaspoon
b. 0.5 teaspoon
c. 1 teaspoon
d. 2 teaspoons
e. Whatever amount the parent feels most comfortable with
24) When counseling on regular exposure to a food, how long
do you suggest the parent continue ongoing exposure for?

a. 1 year
b. 2-3 years
c. 3-5 years
d. 5-10 years
e. longer than 10 years
f. Whatever duration the parents feel most comfortable
with
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