
Contents lists available at ScienceDirect

Ann Allergy Asthma Immunol 124 (2020) 277e282
Real-world tree nut consumption in peanut-allergic individuals
S. Shahzad Mustafa, MD *,y; Karthik Vadamalai, MD z; Theresa Bingemann, MD *,y;
Mahta Mortezavi, MD *,y; Vivian Aranez, MD *; Allison Ramsey, MD *,y

*Rochester Regional Health, Rochester, New York
yUniversity of Rochester School of Medicine & Dentistry, Rochester, New York
zMercy Hospital, Springfield, Missouri
A R T I C L E I N F O

Article history:
Received for publication September 19,
2019.
Received in revised form October 31, 2019.
Accepted for publication November 25,
2019.

A

B
p
O
c
M

Reprints: S. Shahzad Mustafa, MD, University of
Dentistry, Rochester Regional Health, 222 Alexan
14607; E-mail: shahzad.mustafa@rochesterregion
Disclosures: Dr Mustafa reported serving on the
Teva, Astrazeneca, Regeneron, and CSL Behring. D
speaker’s bureau for Regeneron. No other disclos

https://doi.org/10.1016/j.anai.2019.11.027
1081-1206/� 2019 American College of Allergy, A
B S T R A C T

ackground: Individuals with peanut allergy often avoid tree nuts, yet true rates of tree nut allergy in
eanut-allergic individuals are as low as 7%.
bjective: To examine tree nut sensitization patterns in peanut-allergic individuals, patient and family
hoice regarding tree nut consumption, and factors that influence consumption of tree nuts.
ethods: All patients presenting for peanut allergy evaluation to an outpatient allergy office were included

during a 4-month period. In addition to demographic information, sensitization to tree nuts and tree nut
consumption were collected. Logistic regression was performed to generate odds ratios with 95% CIs in
univariate and multivariate analyses for variables that predict tree nut consumption.
Results: A total of 258 individuals with peanut allergy were enrolled. Ninety-five (36.8%) consumed all tree
nuts ad libitum, 63 (24.4%) consumed some but not all tree nuts, and 100 (38.8%) consumed no tree nuts. Of
the 100 electively avoiding all tree nuts, the most commonly reported reason was fear of cross-contact (50%).
Although there was no difference between rates of sensitization between individual tree nuts (P ¼ .056),
cashew and pistachio had higher serum specific IgE levels compared with other tree nuts (P < .001). The tree
nut most commonly consumed by peanut-allergic individuals was almond (P < .001). Consumption of foods
with precautionary labeling was the strongest predictor of tree nut consumption in peanut allergic in-
dividuals (P < .001)
Conclusion: Our data highlight the potential for safe introduction of tree nuts in peanut-allergic individuals
and indicate that peanut-allergic individuals who consume foods with precautionary labeling are most likely
to consume tree nuts.
� 2019 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.
Introduction

Peanut allergy affects 1% to 2% of individuals in the United States
and is increasing in prevalence.1-4 Although there are accumulating
data on immunotherapy for peanut allergy,5-8 the cornerstone of
management remains strict avoidance of peanut protein, mainte-
nance of an emergency action plan, and prompt use of epinephrine
to treat systemic reactions in case of an unintentional exposure,
which occurs in up to 12% to 15% of peanut-allergic individuals
annually.9,10 Peanut allergy significantly affects quality of life11

because it is typically lifelong, the leading cause of food-induced
Rochester School of Medicine &
der St, Ste 3000, Rochester, NY
al.org.
speaker’s bureau for Genentech,
r Ramsey reported serving on the
ures were reported.

sthma & Immunology. Published by E
anaphylaxis in children, and the leading cause of food allergy-
related deaths.12,13 Historically, peanut-allergic individuals were
advised to avoid tree nuts for multiple reasons, including concerns
about cross-contact,14-16 concomitant tree nut allergy,17 and risk of
developing tree nut allergy in the future.18

Unnecessary avoidance of tree nuts in peanut-allergic in-
dividuals may have multiple deleterious effects on overall health
and quality of life. Avoidance of multiple foods can adversely affect
growth,19 and tree nuts may be an important source of nutrition in
individuals avoiding other foods groups, whether attributable to
coexisting food allergies or dietary preferance.20 In older children
and adolescents with cow’s milk and/or soy allergy, despite
important differences in nutritional content, tree nutebased milks
may be used as a fortified milk source. Tree nut consumption also
reduces the risk of cardiovascular disease, total cancer, and all-
cause mortality.21 Furthermore, patient-reported quality of life
decreases as the number of foods being avoided increases.22 The
lsevier Inc. All rights reserved.
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widespread use of precautionary labeling (PAL) makes strict
avoidance of tree nuts particularly difficult.23 Thus, food shopping
for a tree nuteallergic individual can be stressful, time consuming,
and more costly compared with food shopping for nonallergic in-
dividuals.24 In addition, although oral food challenges can improve
quality of life in food allergic individuals,25 there are no consensus
guidelines on criteria to perform oral food challenge (OFC) to tree
nuts, potentially leading to fewer OFCs for tree nuts compared with
other foods and continued unnecessary avoidance.

More recently, peanut-allergic individuals have been encour-
aged to consume tree nuts for which there is no evidence of al-
lergy.26 Previous studies have found that despite high rates of
sensitization, the rates of OFC-proven tree nut allergy in peanut-
allergic individual is as low as 7%.27,28 Nevertheless, there are few
data regarding the consumption patterns of tree nuts in peanut-
allergic individuals and what factors lead to individual and family
decisions to consume or avoid tree nuts in the setting of peanut
allergy. We conducted a real-world cross-sectional analysis evalu-
ating tree nut sensitization patterns in peanut-allergic individuals,
allergist recommendations regarding tree nut consumption, pa-
tient and family choice regarding tree nut consumption, and factors
that contribute to these decisions.
Methods

This cross-sectional study was conducted at the Rochester
Regional Health outpatient allergy practice in Rochester, New York,
from January 2019 through April 2019 with the approval of the
institutional review board at Rochester Regional Health. The prac-
tice included 4 full-time and 2 part-time allergists who see patients
at 3 separate office locations. Five of the 6 physicians participated in
this study. All individuals with a diagnosis of peanut allergy based
on their allergist’s assessment were included in the study.

Peanut allergy was diagnosed based on a history and clinical
evaluation suggestive of IgE-mediated hypersensitivity reaction.
Symptoms suggestive of an IgE-mediated reaction included cuta-
neous symptoms (immediate erythematous and/or pruritic
dermatitis, urticaria, and/or angioedema), respiratory symptoms
(dyspnea, chest tightness, wheezing, or cough), gastrointestinal
symptoms (abdominal pain or vomiting) and cardiovascular
symptoms (chest discomfort, syncope, or documented hypoten-
sion). Anaphylaxis was defined as involvement of 2 or more organ
systems with the above-mentioned clinical symptoms. Individuals
reporting symptoms suggestive of noneIgE-mediated hypersensi-
tivity or intolerance to peanut were excluded from the study.

Individuals with a clinical history suggestive of IgE-mediated
peanut allergy underwent skin prick testing (SPT) and/or mea-
surement of specific IgE (sIgE) as part of their diagnostic evaluation,
along with SPT and sIgE for individual tree nuts. Of note, SPT is not
available in our practice for pistachio, so pistachio data were
limited to sIgE. SPT was completed on the volar forearm or the
upper back using the Quintip testing device (Hollister-Stier, Spo-
kane, Washington) with standard peanut or individual tree nut
extracts (Stallergenes Greer, Lenoir, North Carolina). A positive test
result was defined as a wheal of 3 mm or greater than the saline
control in the presence of a positive histamine control. Specific IgE
testing was completed with Immulite 2000 (Siemens, Erlangen,
Germany). Individuals with an uncertain diagnosis of peanut al-
lergy despite a clinical history, SPT, and sIgE underwent a medically
supervised, unblinded OFC that consisted of 6 increasing doses of
the peanut protein (peanut butter or peanut candy) given every 15
minutes.

The following data were collected for each peanut-allergic in-
dividual: demographic data (age, race, and sex), atopic comorbid-
ities (atopic dermatitis, asthma, allergic rhinitis, and self-reported
additional food allergy), peanut reaction history, SPT and sIgE
results at the time of peanut allergy diagnosis, whether the diag-
nosis was confirmedwith an OFC, SPT and sIgE results at the time of
study enrollment, history of unintentional ingestions within the
past year, and consumption of foods with PAL. Enrolled patients
were also assessed for clinical history of a previous reaction to tree
nuts and subsequent consumption of almond, cashew, hazelnut,
pecan, pistachio, and walnut. Given that brazil nuts were not
commonly consumed in our patient cohort, they were not included
in the statistical analyses. SPT and sIgE results for individual tree
nuts were also recorded, along with the physician recommendation
for consumption of individual tree nuts, which included continued
consumption at home, introduction at home, introduction through
an oral OFC, or continued avoidance. Lastly, we recorded whether
individuals who were advised to consume tree nuts did so and, if
not, recorded their reason for elective avoidance. Clinical man-
agement of tree nut consumption in the setting of peanut allergy
was not prespecified for this cross-sectional study and was decided
by the individual allergist.

Statistical analysis was performed using Stata software (Stata-
Corp LLC, College Station, Texas). Baseline characteristics are
described in median, interquartile range (IQR), and frequencies. We
used a nonparametric Wilcoxon rank sum test to compare the
median wheal and sIgE values for individuals diagnosed with
peanut allergy through an OFC vs those diagnosed without an OFC.
Kruskal-Wallis test was used to compare themedianwheal size and
median IgE levels between individual tree nuts. A c2 test was used
to identify individual tree nut groups with higher proportions of
recommended consumption, recommended OFC, and actual con-
sumption and rate of tree nut sensitization in the study population.
Logistic regressionwas used to generate odds ratios (ORs) with 95%
CIs in univariate and multivariate analysis for the baseline variables
predicting tree nut consumption.
Results

A total of 258 individuals with peanut allergy were enrolled in
the study (Table 1). A total of 165 (64.0%) were male, and 92 (36.0%)
were female. A total of 136 (52.7%) had atopic dermatitis, 108
(41.9%) had asthma, 163 (63.2%) had allergic rhinitis, and 133
(51.6%) reported additional food allergies. Egg was the most com-
mon food allergy reported in peanut-allergic individuals, occurring
in 86 individuals (33.3%). In order of decreasing frequency, the
other most common reported comorbid food allergies were as
follows: 40 (15.5%) with cow’s milk allergy, 28 (10.9%) with sesame
allergy, 13 (5.0%) with shellfish allergy, 10 (3.9%) with allergy to
sunflower seed, 8 (3.1%) with allergy to garbanzo bean, 7 (2.7%)
with allergy to finned fish, 7 (2.7%) with allergy to lentil, 6 (2.3%)
with soy allergy, and 5 (1.9%) with wheat allergy. Fifty-six patients
(21.7%) reported another comorbid food allergy not included in the
top 9 most allergenic foods. The most commonly reported history
on presentation for peanut allergy was urticaria and/or angioe-
dema, occurring in 111 patients (43.0%); followed by rash, reported
by 64 patients (24.8%); anaphylaxis, reported by 43 patients
(16.7%); and isolated emesis, reported by 11 patients (4.3%).
Twenty-nine patients (11.2%) were diagnosed based on SPT that
revealed a wheal of 8 mm or larger and/or sIgE testing revealing a
level of 14 kU/L or higher29,30 during the evaluation in a child at
increased risk for developing peanut allergy, which was typically
moderate to severe atopic dermatitis or having a peanut-allergic
sibling (per family preference). Of the 258 peanut-allergic in-
dividuals, 229 (88.8%) had not experienced an unintentional
ingestion of peanut within the past year, whereas 29 (11.2%) had
experienced at least 1 unintentional ingestion. Ninety-five (36.8%)
consumed foods with PAL, whereas 163 peanut-allergic individuals
(63.2%) reported avoiding all foods with PAL.



Table 3
Comparison of Peanut Wheal and Peanut sIgE Between Peanut-Allergic Individuals
Diagnosed With an OFC vs those diagnosed without an OFC

Variable Diagnosed with
OFC

Diagnosed
without OFC

P value

Patients, No. (%) 27 (10.4) 231 (89.5) NA
Wheal, median
(IQR), mm

5 (3 e 8) 10 (5e15) .007

sIgE, median
(IQR), kU/L

1.8 (0.5 e 4.6) 27.4 (4.1 e 100) <.001

IQR, interquartile range; OFC, oral food challenge; sIgE, specific IgE.

Table 1
Demographic Characteristics of the Study Participants

Characteristic Total No. (%) (N ¼ 258)

Male 165 (64.0)
Comorbidities
Atopic dermatitis 136 (52.7)
Asthma 108 (41.9)
Allergic rhinitis 163 (63.2)
Additional food allergy 133 (51.6)

Additional food allergies
Egg 86 (33.3)
Cow’s milk 40 (15.5)
Sesame 28 (10.9)
Shellfish 13 (5.0)
Sunflower seed 10 (3.9)
Garbanzo bean 8 (3.1)
Finned fish 7 (2.7)
Lentil 7 (2.7
Soy 6 (2.3)
Wheat 5 (1.9)
Other 56 (21.7)

Presentation at time of peanut allergy diagnosis
History of urticaria and/or angioedema 111 (43.0)
History of rash 62 (24.8)
History of anaphylaxis 43 (16.7)
History of emesis 11 (4.3)
Diagnosis based on SPT and/or sIgE 29 (11.2)
Diagnosis confirmed with oral food challenge 27 (10.5)

Miscellaneous
No unintentional ingestion of peanuts within

past year
229 (88.8)

Any unintentional ingestion of peanuts
within past year

29 (11.2)

Did not consume food with precautionary
labeling

163 (63.2)

Consumed foods with precautionary labeling 95 (36.8)

sIgE, specific IgE; SPT, skin prick testing.

12%

7% 2%

Risk of cross contact

No desire to consume
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At the time of peanut allergy diagnosis, the median age was 1
year (IQR, 0.9-2 years), themedian SPTwheal was 10mm (IQR, 5-10
years), and median sIgE level was 7.89 kU/L (IQR, 2.2-26.6 kU/L)
(Table 2). At the time of study enrollment, the median age was 6
years (IQR, 3-10 years), the median SPT wheal was 10 mm (IQR, 5-
13 mm), and median sIgE level was 17.4 kU/L (IQR, 3.0-100 kU/L).
Twenty-seven patients (10.5%) underwent OFC to confirm the
initial diagnosis of peanut allergy attributable to an uncertain
clinical history or inconclusive SPT and/or sIgE testing results. Sig-
nificant differences were found among individuals diagnosed with
peanut allergy without an OFC and those who underwent a
medically supervised oral food challenge to confirm the diagnosis
of peanut allergy. Individuals who underwent an OFC had a
significantly less reactive skin prick test wheal (5 mm [IQR, 3-8
mm] vs 10 mm [IQR, 5-15 mm], P ¼ .007) and significantly lower
sIgE levels (1.8 kU/L [IQR, 0.5-4.6 kU/L] vs 27.4 kU/L [IQR, 4.1-100
kU/L], P < .001) (Table 3).Of the 258 peanut-allergic individuals, 95
(36.8%) consumed all tree nuts ad libitum in their diet, 63 (24.4%)
consumed some but not all tree nuts, and 100 (38.8%) consumed no
tree nuts. Of the 100 individuals avoiding all tree nuts, 50 (50.0%)
reported this was because of perceived risk of cross-contact, 16
(16.0%) reported no desire to consume any tree nuts, 13 (13.0%)
were avoiding because of young age, 12 (12.0%) were avoiding
Table 2
Comparison of PeanutWheal and Peanut sIgE at Time of Peanut-Allergy Diagnosis vs
Time of Study Enrollment

Variable At diagnosis, median (IQR) At enrollment, median (IQR)

Age, y 1 (0.9-2) 6 (3-10)
Wheal, mm 10 (5-10) 10 (5-13)
sIgE, kU/L 7.89 (2.2-26.6) 17.4 (3.0-100)

IQR, interquartile range; sIgE, specific IgE.
because of a high likelihood of being allergic (based on previous
clinical reactivity, tree nut SPT result �8 mm, and/or sIgE level �15
kU/L), 7 (7.0%) were avoiding because of a family member being
allergic, and 2 (2.0%) were avoiding all tree nuts for other reasons
(Fig. 1).

No difference was found between rates of sensitization (SPT and
sIgE) between individual tree nuts (almond, 45.3%; cashew, 54.3%;
hazelnut, 50.8%; pecan, 43.4%; pistachio, 43.0%; and walnut, 45.7%;
P ¼ .056). There was also no difference between the median size of
the wheal for individual tree nuts (Fig. 2A). Cashew (5.31 kU/L; IQR,
0.79-24.1 kU/L) and pistachio (7.12 kU/L; IQR, 0.78-28.65 kU/L) had
significantly higher sIgE levels compared with other tree nuts (0.69
kU/L [0.27-2.19 kU/L] for almond,1.38 kU/L [IQR, 0.45-4.28 kU/L] for
hazelnut, 1.20 kU/L [IQR, 0.23-13.2 kU/L] for pecan, 2.16 kU/L [IQR,
0.57-17.60 kU/L] for walnut; P < .001) (Fig. 2B).

In peanut-allergic individuals, almond was recommended to be
consumed significantly more often compared with other tree nuts
(almond, 73.3%; cashew, 51.6%; hazelnut, 65.9%; pecan, 69.8%;
pistachio, 51.6%; walnut, 68.8%; P < .001) (Fig. 3). Of note, recom-
mendations for consumption of cashew and pistachio (both 51.6%)
and pecan and walnut (69.8% and 68.8%, respectively) tracked
together. OFC to almond (15.9%) and hazelnut (15.9%) was recom-
mended significantly more often compared with other tree nuts
(cashew, 8.9%, pecan, 7.4%, pistachio, 5.8%, walnut, 9.7%; P < .001).
Lastly, peanut-allergic individuals consumed almond (57.0%)
significantly more often than they consumed other tree nuts
(cashew, 32.6%; hazelnut, 43.0%; pecan, 39.5%; pistachio, 29.8%;
walnut, 38.8%; P < .001).

Univariate analysis showed the following variables were pre-
dictors of tree nut consumption in peanut-allergic individuals:
consumption of foods despite precautionary labeling (OR, 5.91; 95%
CI, 3.09-10.93; P< .001) and having peanut allergy in the absence of
other food allergy (OR, 2.14; 95% CI, 1.28-3.57; P ¼ .004) (Table 2).
Having sesame allergy (OR, 0.36; 95% CI, 0.16-0.81; P ¼ .01) or al-
lergy to other foods outside the top 9 food allergens (OR, 0.44; 95%
CI, 0.23-0.80; P ¼ .008) made it less likely for peanut-allergic
50%

16%

13%

Young age

Significant likelihood of being allergic to
multiple or all tree nuts

Family member with tree nut allergy

Other

Figure 1. Reported reasons for avoidance of all tree nuts.



Figure 2. Box plots of median wheal size (A) and median specific IgE (sIgE) levels (B) with interquartile range for individual tree nuts.
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individual to consume tree nuts. Multivariate analysis revealed that
consumption of foods with PAL was a significant predictor of tree
nut consumption in peanut-allergic individuals (OR, 5.69; 95% CI,
2.98-10.87; P < .001) (Table 4).
Discussion

This study evaluates the real-world consumption of tree nuts in
peanut-allergic individuals. In addition to evaluating the rates of
sensitization to tree nuts, which has been previously reported, we
also quantified the degree of sensitization and the individual and
family factors that led to a decision of whether to consume tree
nuts in the setting of peanut allergy. The atopic characteristics of
our peanut-allergic cohort, including the presence of atopic
dermatitis (52.7%), allergic rhinitis (63.2%), asthma (41.9%), and
additional food allergy (51.5%), are in line with previous studies of
peanut-allergic individuals.28,30-33 In addition, the median age at
diagnosis (1 year) and the incidence of unintentional exposure to
peanut is also consistent with previous reports. Importantly,
Figure 3. Percentage of individuals who were recommended consumption of tree nuts (
nuts (consumed).
although only 10.4% of our cohort had their initial diagnosis of
peanut allergy confirmed with an OFC, the individuals who were
diagnosed based on history and testing alone all had clinically
suggestive histories, with a median SPT wheal of 10 mm and a
median peanut sIgE level 27.4 kU/L, making it likely that all 258
individuals were truly peanut allergic.

Our study reveals that the rates of sensitization for various
tree nuts ranged from 43.0% to 54.3%. Although these rates are
lower than reported rates of 49% to 78% by Maloney et al,17 they
are consistent with or slightly higher than recent reported rates
of 38% to 50% by Anagnostou.34 We found that the sIgE levels
for cashew and pistachio were significantly higher compared
with other tree nuts, with almond and hazelnut showing the
lowest values, which is similar to the findings of the study by
Anagnostou,34 which showed that cashew had the highest de-
gree of sensitization, whereas almond had the lowest degree of
sensitization. The frequent rates of sensitization reported in our
study and by Anagnostou34 likely account for the high rates of
self-reported coallergy between peanut and tree nuts, up to 20%
rec consume), recommended oral food challenge (rec OFC), and who consumed tree



Table 4
Univariate and Multivariate Analysis: Association Between Tree Nut Consumption
and Baseline Characteristics

Characteristic Odds ratio (95% CI) P value

Univariate analysis
Consumption of foods with PAL 5.811 (3.09-10.92) <.001
Peanut allergy without other food allergy 2.14 (1.28-3.57) .004
Concurrent food allergy outside top 9 0.438 (0.23-0.80) .008
Concurrent sesame allergy 0.36 (0.16-0.81) .01
Increasing peanut sIgE 0.69 (0.36-1.29) .23
Concurrent egg allergy 0.76 (0.45-1.29) .32
Concurrent cow’s milk allergy 0.73 (0.37-1.45) .38
Increasing age of patient 0.98 (0.94-1.02) .47
Unintentional ingestion of peanut 0.75 (0.34-1.64) .48

Multivariate analysis
Consumption of foods with PAL 5.69 (2.98-10.87) <.001
Concurrent sesame allergy 0.42 (0.16-1.10) .08
Concurrent food allergy outside top 9 0.58 (0.27-1.25) .17
Peanut allergy without other food allergy 1.27 (0.65-2.4) .48

PAL, precautionary labeling; sIgE, specific IgE.
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to 59%,17,35 and likely contribute to the previous inclination
toward recommending tree nut avoidance in peanut-allergic
individuals.

Emerging data have shown that peanut-allergic individuals
with tree nut sensitization will frequently pass OFCs,28 and the
rate of true tree nut allergy in peanut-allergic individuals is much
lower than the commonly reported figure of 30%.27,36 Our results
indicate that up to 73.3% of peanut-allergic individuals were
advised to consume almonds at home, with an additional 15.9%
being offered OFCs. Thus, up to 89.2% of peanut-allergic in-
dividuals in our cohort could potentially consume almonds. Two-
thirds of patients were also counseled that introduction of
hazelnut would be safe, with 15.9% also being offered OFCs to
facilitate introduction of hazelnut into the diet. Pecan and walnut
were also frequently offered in the diet of peanut-allergic in-
dividuals (77.2% and 78.3%, respectively). Despite cashews and
pistachios having the highest rate of potential coallergy in our
cohort, nearly 60% of peanut-allergic individuals were still offered
home or office introduction of these tree nuts.

Our results clearly indicate that individual tree nuts have unique
characteristics in the context of peanut allergy. Dietary recom-
mendations should therefore reflect these individual differences.
The particularly high rates of sensitization to almond and hazelnut
in the absence of clinical allergy may be attributable to cross-
reactivity with birch pollen.37 Pecans and walnuts have signifi-
cant homology, as do cashews and pistachios, and management
frequently is consumption of, or avoidance of, both pairs of tree
nuts.38 Our findings are consistent with this because the recom-
mendations for consumption of cashew and pistachio as well as
pecan andwalnut were similar. Cashews and pistachios also appear
to have the highest degree of sensitization and may present with
the most severe clinical reactions,39 which may have led to the
lower rates of recommended consumption by allergists and the
lower rate of consumption by patients. These similarities and dif-
ferences, along with local dietary patterns, likely influence tree nut
consumption in peanut-allergic individuals.

In our study, almonds were the most commonly consumed tree
nut and the most commonly accepted OFC, likely because almonds
are the most common tree nut in the American diet.37 Practical
factors, such as almond being available as almond butter and
almond milk, may also influence dietary introduction, particularly
in a pediatric population. In addition, when evaluating OFCs to tree
nuts, Couch et al28 reported that OFCs to almond were passed by all
54 patients in their cohort, 36 of whom had concurrent peanut
allergy.28 Brazil nut was so rarely desired to be incorporated into
the diet that we excluded it from our analysis. This finding
highlights the importance of counseling peanut-allergic individuals
and families on individual tree nuts rather than classifying them as
an all or nothing class of food.

Although most peanut-allergic individuals and families were
advised to introduce tree nuts at home or through OFCs, nearly 40%
elected to voluntarily avoid all tree nuts. The most commonly cited
reason was to minimize the risk of cross-contact. Our study em-
phasizes potentially important characteristics of families choosing
this strategy out of an abundance of caution. Individuals with
additional food allergy along with peanut allergy, especially sesame
allergy, weremore likely to electively avoid all tree nuts, potentially
because of a perceived higher risk of cross-contact. This finding
further highlights the importance of the proper evaluation and
diagnosis of comorbid food allergies in individuals with peanut
allergy as we aim to provide peanut-allergic individuals with the
most liberal diet possible.

In our study, the most important predictor of tree nut con-
sumption was an individual or family’s willingness to consume
foods with PAL. If individuals or families with peanut allergy were
comfortable consuming foods with PAL, they were significantly
more likely to broaden their diet to include tree nuts. This finding
stresses the importance of discussing the utility of PAL in the
management of food allergy. Although the food allergy practice
parameters advise avoiding foods with PAL,29 several studies on the
clinical utility of PALs have yielded varied results, and consumption
of foods with PAL has increasingly become an individual decision
based on shared decisionmaking.40,41 Our data add to the literature
highlighting the potential restrictive effect of avoiding foods with
PAL, including the avoidance of tree nuts in the setting of peanut
allergy, and the importance of discussing the clinical relevance of
PAL with peanut-allergic individuals.42

Reasons for elective avoidance of tree nuts in the setting of
peanut allergy may change over time, as the individual grows older,
or as food allergic siblings mature or outgrow their food allergies.
The discussion regarding tree nut consumption in the setting of
peanut allergy should therefore be periodically revisited. The
health benefits of tree nuts is also a reason to revisit their inclusion
into the diet, particularly in patients with multiple food allergies,19

or as peanut-allergic individuals age into adulthood. We also
hypothesize that with soon to be US Food and Drug
Administrationeapproved therapies for peanut allergy, individuals
and families avoiding only peanuts may find these therapies to be
more clinically meaningful compared with individuals and families
avoiding multiple foods, such as peanuts and tree nuts.43 As addi-
tional therapies become available for peanut-allergic individuals,
discussing tree nut consumption may take on even greater clinical
relevance.

We acknowledge important limitations to our study. Not all of
peanut-allergic cohort had their diagnosis confirmed with an OFC.
Similarly, a small percentage of patients were told to avoid certain
tree nuts based on SPT test and sIgE test alone, in the absence of
a clinical history of reaction. However, these individuals had SPT
results or sIgE levels at or above the 95% positive predictive value
for reacting to an OFC.29,30 Peanut-allergic patients not
consuming tree nuts routinely underwent SPT and sIgE testing for
tree nuts, which may not be necessary and could be considered
overtesting. The intent of this testing in our practice was to
reassure individuals and families in hopes of facilitating the
introduction of tree nuts into the diet. Lastly, despite increasing
clinical availability, we did not use component-resolved diag-
nostic testing for the diagnosis of peanut or tree nut allergy.
Despite these limitations, we believe that our results add valuable
insight to the real-world consumption of tree nuts in peanut-
allergic individuals.

In summary, our data support previous work showing that
peanut-allergic individuals are commonly sensitized to tree nuts.
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Wehave highlighted important differences between individual tree
nuts, challenging the common practice of categorical management
recommendations for tree nuts as a whole group rather than by
individual tree nut. We have also shown that peanut-allergic in-
dividuals with no other food allergies who consume foods with PAL
are the most likely to consume some or all tree nuts. This infor-
mation can better inform counseling of peanut-allergic individuals
to allow for potential consumption of tree nuts.
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