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GRAPHICAL ABSTRACT

Background: Recent trials have shown that avoiding peanuts
during infancy increases the risk of peanut allergy; however,
these studies did not address maternal peanut consumption.
Objective: We sought to investigate the relationship between
maternal peanut consumption while breast-feeding, timing of
direct peanut introduction, and peanut sensitization at age
7 years.
Methods: Secondary analysis of a nested cohort within the 1995
Canadian Asthma Primary Prevention Study intervention study
was performed. Breast-feeding and maternal and infant peanut
consumption were captured by repeated questionnaires during
infancy. Skin prick testing for peanut sensitization was
performed at age 7 years.
Results: Overall, 58.2% of mothers consumed peanuts while
breast-feeding and 22.5% directly introduced peanuts to their
infant by 12 months. At 7 years, 9.4% of children were
sensitized to peanuts. The lowest incidence (1.7%) was observed
among children whose mothers consumed peanuts while breast-
feeding and directly introduced peanuts before 12 months.
Incidence was significantly higher (P < .05) if mothers consumed

peanuts while breast-feeding but delayed introducing peanuts to
their infant beyond 12 months (15.1%), or if mothers avoided
peanuts themselves but directly introduced peanuts by
12 months (17.6%). Interaction analyses controlling for study
group and maternal atopy confirmed that maternal peanut
consumption while breast-feeding and infant peanut
consumption by 12 months were protective in combination,
whereas either exposure in isolation was associated with an
increased risk of sensitization (P interaction 5 .003).
Conclusions: In this secondary analysis, maternal peanut
consumption while breast-feeding paired with direct
introduction of peanuts in the first year of life was
associated with the lowest risk of peanut sensitization,
compared with all other combinations of maternal and
infant peanut consumption. (J Allergy Clin Immunol
2017;nnn:nnn-nnn.)
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The prevalence of food allergy has increased in recent decades,
particularly in the United Kingdom and other industrialized
nations.1-5 Approximately 7% of Canadian children have a food
allergy with peanut being among the most common.6,7 There are
many theories regarding the cause of food allergy, including
breaches in oral tolerance and alternative routes of exposure
leading to sensitization.8-10 Recently, there has also been
speculation that the timing of introduction to specific foods may
be associated with the risk of sensitization.11-14 Beginning in the
1990s, national pediatric and allergy societies recommended
delaying the introduction of common highly allergenic foods,
including peanuts, until 2 or 3 years of age. However, alongside
these recommendations, the incidence and prevalence of food
allergy continued to rise over the following decade,15 casting doubt
on delayed introduction as an effective strategy for allergy
prevention. Recent studies suggest that early introduction to
peanuts may in fact reduce the likelihood of developing peanut
allergy.11,16

In the Learning Early About Peanut allergy (LEAP) study, a
randomized controlled trial in high-risk infants, early
introduction of peanuts (between 4 and 11 months) significantly
decreased the development of peanut allergy by 5 years of age.16

Similarly, in the randomized Enquiring About Tolerance (EAT)
trial of early introduction to allergenic foods,17 there was a
significantly lower prevalence of peanut allergy among children
adhering to the early introduction protocol, although differences
were not significant in the intention-to-treat analysis.While infant
feeding guidelines are already being revised in light of these new
findings,18 there are no data definitively showing risk or benefit
from maternal peanut consumption while breast-feeding.
Although not addressed in the LEAP and EAT trials, it is
known that oral peanut exposure can occur through breast
milk,19,20 and this indirect exposure could potentially influence
peanut sensitization.

In 1994, we initiated the randomized Canadian Asthma
Primary Prevention Study (CAPPS).21,22 One component of our
multifaceted intervention was a recommendation to delay peanut
introduction until at least 12 months of age, in accordance with
the American Academy of Pediatrics guidelines at the time.23

We subsequently found a trend toward increased incidence of
peanut sensitization in the intervention group,21 although we
did not evaluate the specific effects of maternal and infant peanut
consumption because food allergy was not a primary focus of the
CAPPS trial, where atopic sensitization was primarily measured
for the purpose of classifying asthma phenotypes.

Motivated by the current debate and shifting recommendations
regarding early introduction of allergenic foods, we took
advantage of the unique CAPPS dataset to assess the relationship
between maternal consumption of peanut while breast-feeding,

timing of direct oral peanut introduction, and sensitization to
peanuts at 7 years of age.

METHODS

Study design and population
We performed a secondary analysis of nested cohort data from CAPPS,

which has been described in previous reports.21,22 Briefly, 545 pregnant women

were recruited in 1994 and 1995 from 2 major Canadian cities (Winnipeg and

Vancouver). All children had an immediate family history of asthma or 2

first-degree relatives with IgE-mediated allergic disease. Women were

randomized to a multifaceted intervention group, or to a control group receiving

the usual care recommended by their physicians. Mothers in the control group

received no specific instructions about dietary avoidance for themselves or their

infant and were advised to follow recommendations from their primary care

physician. Mothers in the intervention group were asked to avoid peanuts,

nuts, fish, and eggs during their pregnancy and while breast-feeding. They

were encouraged to breast-feed for at least 4 months and up to 12 months if

possible. Theywere also advised to avoid introducing solid foods to their infants

until after 6 months of age and to delay the introduction of allergenic foods

(eg, milk, eggs, seafood, and peanuts) until at least 12 months. Compliance

was monitored through frequent questionnaires documenting maternal and

infant diet. Peanut sensitization was measured by skin prick testing at 7 years

of age. In the current secondary analysis, we applied a nested cohort approach

and specifically evaluated the association of maternal and infant peanut

consumption with peanut sensitization, regardless of assigned study group.

Statistical models were adjusted for study group to account for the randomized

study design and other elements of the multifaceted intervention. Ethics

committees at the University of British Columbia and the University of

Manitoba approved the study, and participants provided written consent.

Main exposure: maternal and infant peanut

consumption
The timing of peanut introduction was obtained from dietary

questionnaires completed at 2 weeks and 4, 8, 12, 18, and 24 months of age.

At each time point, mothers completed a table summarizing the consumption

of specific foods, including peanuts, and any adverse reactions to these foods.

This table included a row labeled ‘‘Age Introduced (months).’’ We determined

the timing of peanut introduction from the earliest report of peanut

introduction in the series of diet questionnaires. Mothers also reported on

breast-feeding (‘‘Are you breast-feeding?’’) and their own peanut intake

(‘‘During the past week have you had peanuts?’’) at each time point; these data

were combined to estimate exposure to peanuts through breast milk. Mothers

who responded ‘‘Yes’’ to both questions on any single questionnaire were

considered to have consumed peanuts while breast-feeding.

Main outcome: peanut sensitization at age 7 years
Peanut sensitization was assessed by skin prick testing. Children were

assessed by a pediatric allergist blinded to the group allocation and

questionnaire results. Testing was performed via the prick Lancetter method

(Bayer Inc, Mississauga, Ontario) and included common environmental and

food (milk, egg, soy, and peanut) allergens, along with a positive (histamine)

and negative (saline) controls. Amean wheal diameter of 3mm or greater than

what was elicited by the negative control was considered positive.

Statistical analysis
For the current study, we excluded children with incomplete data for

maternal or infant peanut consumption from birth through 24months (n5 29),

children who were never breast-fed (n 5 24), and children who were lost to

follow-up and not assessed at age 7 years (n5 150), leaving 342 of the original

545 enrolled children (62.7%) for analysis. These children did not differ

systematically from the full cohort with respect to baseline demographic

variables or maternal and infant peanut consumption (Table I). Bivariate
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