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Abstract

Background—Case reports suggest that children with food-triggered atopic dermatitis (AD) on
elimination diets may develop immediate reactions upon accidental ingestion or reintroduction of
an avoided food.

Objective—To systematically study the incidence and risk factors associated with these
immediate reactions.

Methods—A retrospective chart review of 298 patients presenting to a tertiary-care allergy-
immunology clinic based on concern for food-triggered AD was performed. Data regarding
triggering foods, laboratory testing and clinical reactions were collected prospectively from the
initial visit. Food-triggered AD was diagnosed by an allergist-immunologist with clinical
evaluation and laboratory testing. We identified immediate reactions as any reaction to a food for
which there was evidence of sIgE and for which patient developed timely allergic signs and
symptoms. Differences between children with and without new immediate reaction were
determined by Mann-Whitney, Chi-square, or Fisher’s exact test as appropriate.

Results—19% of patients with food-triggered AD and no previous history of immediate
reactions developed new immediate food reactions after initiation of an elimination diet. Seventy
percent of reactions were cutaneous but 30% were anaphylaxis. Cow’s milk and egg were the
most common foods causing immediate-type reactions. Avoidance of a food was associated with
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increased risk of developing immediate reaction to that food (p<0.01). Risk was not related to
specific IgE level nor a specific food.

Conclusion—A significant number of patients with food triggered atopic dermatitis may
develop immediate type reactions. Strict elimination diets need to be thoughtfully prescribed as
they may lead to decreased oral tolerance.
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Introduction

Atopic dermatitis (AD) is a common skin disease with an incidence between 10% to 30% in
children (1-4). It is a multifactorial disease caused by a combination of genetic
predisposition, impaired skin barrier function, and exposure to environmental triggers
including allergens, irritants, and microorganisms. Foods have been shown to be a trigger in
about 20-30% cases of moderate-to-severe AD (5-8). Food allergens are more likely to
cause eczema in infants and children less than 5 years old whereas aeroallergens are more
likely to cause eczema in older children and adults (9, 10). Ingestion of the offending agent
can cause both immunoglobulin E (IgE)-mediated immediate-type reactions, such as
urticarial, gastrointestinal, respiratory, or anaphylactic reactions, as well as non-IgE or
mixed delayed type reactions such as eczema exacerbations that typically occur between 6—
48 hours after ingestion (11, 12).

Food-triggered atopic dermatitis is diagnosed through a combination of clinical history and
supportive laboratory work-up, including food specific IgE levels, skin-prick test (SPT), and
oral food challenge (OFC), and is confirmed through improvement on an elimination diet
(13). Ideally, optimal skin care should be performed prior to allergy evaluation as SPT and
specific IgE both have low positive predictive values and sub-optimal skin care can
confound the diagnosis (14, 15).

After diagnosis of food-triggered atopic dermatitis, patients are typically instructed to begin
elimination diets of the offending agent (13). However, case reports have also suggested that
after long periods of elimination diets, foods that were previously tolerated can cause
immediate reactions including reactions as severe as anaphylaxis (16-18) and death (18). To
our knowledge, no large-scale study has been performed to determine the incidence of the
development of immediate reactions in children who previously had only delayed-type
reactions. It is not yet clear what quantifiable risks are posed by elimination diets for
children of this atopic predisposition. Understanding these risks will help determine the need
for emergency action plans and prescription for injectable epinephrine. We aimed to
determine the frequency and identify the characteristics of patients with food-triggered
atopic dermatitis who developed immediate type reactions to food.
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Subject Database

Definitions

After Institutional Review Board approval, a retrospective chart review was performed. Data
was collected from patient records from children who presented to the outpatient allergy-
immunology clinic at the Ann and Robert H. Lurie Children’s Hospital of Chicago (formerly
Children’s Memorial Hospital) between January 1, 2003 through June 30, 2010. Patient
charts were identified using ICD9 codes for food allergy (693.1, 558.3 and 995.6) and for
eczema/atopic dermatitis (692.9, 692, 373.31, 691.8, 690.12 and 698.3). Charts were
reviewed and enrolled if there was concern in the history of present illness for food-
triggered atopic dermatitis. Data was collected from the initial evaluation and subsequent
follow-up visits. Demographics, SPT results, food specific IgE levels, reactions to food
exposures, and epinephrine auto-injector prescription information were obtained from the
initial visit. From subsequent visits, data collected included duration of follow-up from
initial visit to final follow-up visit within the study period, eczema severity or improvement,
development of reactions to foods, food specific IgE levels, foods that were being avoided,
and results of OFC to determine immediate or delayed reactions.

All patients with eczema met Hanifan and Reijka criteria for diagnosis (19). Based on
practice recommendations, food-triggered AD was defined by positive clinical history of
improvement of dermatitis upon food removal or worsening dermatitis upon introduction of
causative food and supportive SPT (>3 mm wheal) or specific IgE (>0.35 kU/L) testing (20,
21) to the trigger food. Eczema unrelated to food was defined when either clinical history or
laboratory testing were negative. Patients for whom clinical history or laboratory tests were
supportive but evidence was lacking in the other category were considered equivocal and not
included in further analysis.

Immediate reactions were defined by the timely development of typical signs and symptoms
following ingestion of a food. Immediate reaction categories were: cutaneous (hives and
non-life-threatening angioedema without other symptoms), gastrointestinal (vomiting,
diarrhea, abdominal pain without other symptoms), or anaphylaxis (2 or more organ systems
affected)/respiratory (lower airway symptoms such as wheezing). Anaphylaxis and
respiratory reactions were grouped together as the most severe category.

Patient groups are illustrated in figure 1. At the initial evaluation, patients with likely food-
triggered AD were subcategorized into food-triggered AD only or food-triggered AD with
concurrent immediate reactions to other foods. At follow-up, a new immediate reaction was
defined as type | symptoms (cutaneous, gastrointestinal, or anaphylaxis, as defined above) to
a food that the patient never previously had an immediate reaction to. Patients who had
immediate reactions during the follow-up period were subcategorized into patients with
immediate reactions without history of any immediate reactions at the initial evaluation, and
patients with immediate reactions with history of immediate reaction at the initial
evaluation.
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Reasons for patient avoidance of particular foods were obtained at interval visits during the
follow-up period and categorized as follows: suspicion for AD trigger, previous immediate
reaction to that food, previous positive test without prior ingestion, and prophylactic
avoidance (no testing completed, but patient avoided the food). Patients were prescribed a
diet eliminating a specific food, or in some cases, multiple foods, that were thought to be
causing or exacerbating AD, as defined above. Patients were also advised to avoid a food if
there was a clear clinical history of ingestion causing immediate reaction. Some younger
children were advised to avoid a food if they had a positive SPT or specific IgE without a
history of a clear reaction.

Statistical Methods

Results

Mann-Whitney test was used to compare mean differences between 2 independent groups
(i.e. patients with follow-up vs. patients without follow-up) when the dependent variable
was numerical such as age. For categorical variables, we used a two-tailed Chi-square test or
Fisher’s exact test, as appropriate. P<0.05 was considered statistically significant. All
statistical analyses were performed using SAS 9.3 (SAS Institute, Cary NC).

Two hundred ninety-eight patients met inclusion criteria for concern for food-triggered AD.
Sixty-four percent of the cohort was male. The mean age at first encounter was 1.82 years
(SD 1.63). The majority of the patients were Caucasian (54%) and had a family history of
atopy (77%). Two hundred six (69%) patients had follow-up. Mean length of follow-up was
1.98 years (SD 1.64). Patients were more likely to follow-up if they had asthma (p=0.004) or
allergic rhinitis (p=0.03). Demographics are shown in Table 1.

We first sought to determine the prevalence of suspected food triggered atopic dermatitis in
children referred to the allergy clinic for evaluation of food-triggered atopic dermatitis. At
the initial visit, 183 of 298 (61.4%) patients were diagnosed with probable food-triggered
AD while 19 patients (6.4%) were thought to have eczema unrelated to food and 96 patients
(32.2%) had eczema with an equivocal relation to food (Table 2). The average age of
patients with likely food-triggered AD was significantly higher than those who had eczema
that was not related to food, although both groups of children were less than 2 years old
(1.96 years vs. 1.32 years, p=0.02). The most common foods attributed to eczema flares
were milk (57.5% of patients), egg (30.6%), and soy (21.0%).

At the initial visit, 112 of 298 (37.5%) patients had documented immediate reactions that
were described as cutaneous (hives or angioedema) and did not include AD (56.2%),
gastrointestinal (20.5%) and respiratory/anaphylaxis (23.2%) (Table 2). Patients with likely
food-triggered AD with immediate reactions at the initial visit had a higher mean age of 2.35
years compared to those who only had likely food-triggered AD (p<0.01) and were more
likely to have allergic rhinitis (p<0.01) (Table 3). Other demographic characteristics or
trigger foods were not different between children with immediate reactions at diagnosis
compared to those with food-triggered eczema only.
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Because it has been reported that some children with food-triggered AD can develop new
type 1 immediate reactions, we next investigated the frequency and risk factors associated
with the development of new type 1 immediate-type reactions during follow-up after
diagnosis of food-triggered eczema. Of the 206 patients with follow-up, 132 of the patients
were diagnosed with food triggered atopic dermatitis (Figure 1). Among 54 patients (40.9%
of those with follow up, 18.1% of the total initial cohort) there were 60 immediate reactions
upon accidental ingestion or oral food challenge in the clinic during the follow-up period
(Table 4). Alarmingly, 25 patients (19.8% of these with follow up, 8.4% of the entire cohort)
had no previous history of immediate reactions at their initial presentation, but developed a
total of 31 immediate reactions during follow-up (Table 6, Table 7, Figure 1). Milk (n=21),
egg (n=16), and peanut (n=9) caused the most immediate reactions in follow-up (Table 6).
Of the 60 reactions that occurred during follow-up, 11 (18.3%) occurred to foods that
patients were previously eating ad lib and 49 (81.7%) occurred to foods that patients were
avoiding (p<0.001, Table 8).

Given the frequency of type 1 reactions, we next sought to characterize the severity of these
reactions and to describe differences in children with and without prior history of type 1
reactions. Of the 31 new immediate reactions seen in 25 patients without any prior history of
any immediate reaction, 22 (70.0%) reactions were hives and 9 (30.0%) reactions were
anaphylaxis (Table 7). A more detailed description of these children and the triggering food
is listed (Supplemental Table 1). For this group, the mean time to reaction from the initial
visit was 1.4 years (range 0.2-4.7 years). For children with new immediate reactions without
a prior history of immediate reactions, the majority of reactions (77.4%) occurred to foods
that the patients were avoiding. The ingestion history and reason for avoidance for all
patients who developed immediate reactions in follow-up are listed in table 8. The severity
of reaction and triggering foods were not different between children with a history of
previous reaction compared to children without a history of previous reaction.

Finally, as development of immediate reactions was more common than suspected, we next
sought to describe risk factors for the development of immediate reactions. There was no
difference in race, sex, age, family history, or other atopic disease status, although, a
personal history of asthma trended towards increased risk of immediate reaction at follow up
(55.6% vs 39.7%, p <0.07, Table 5). Importantly, relative abundance of food triggers did not
differ between children with and without immediate reactions, with milk, egg and peanut
being the most common in both groups (Table 6). Avoidance of the food was associated
with development of an immediate reaction (Table 6).

Discussion

Food allergy is an important etiology to consider in children with moderate-to-severe atopic
dermatitis recalcitrant to typical topical therapy (5-8). Our study sought to determine the
incidence of the development of immediate reactions in patients with food triggered atopic
dermatitis and to identify risk factors for the development of type 1 food allergy. With
regards to the diagnosis of food-triggered AD, of the 298 children with atopic dermatitis
who were referred for suspicion of food allergy, 183 (61%) were diagnosed with food-
triggered atopic dermatitis. The high incidence in our population compared to approximately
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30% previously reported (5, 6) is likely due to the broad inclusion criteria used in our study.
We selected charts using ICD-0 codes for food allergy and atopic dermatitis, rather than
selecting for moderate-to-severe eczema only.

For patients diagnosed with food triggered AD, clinical practice varies with regards to
injectable epinephrine prescription, emergency action plan distribution, and even avoidance
strategies. Therefore, we next attempted to determine which children were at risk for
developing type 1 immediate reactions to foods which patients were previously avoiding or
instructed to eliminate after the initial visit. Surprisingly, our study determined that 18.9% of
patients with likely food triggered atopic dermatitis and no prior immediate reactions
developed immediate reactions during the time they were followed for their atopic
dermatitis. The most common foods that triggered immediate reactions (milk and egg) were
also the most common foods that triggered AD. Thus, one type of food is not more likely to
cause immediate reactions than others. Additionally, new immediate reactions were as
severe as anaphylaxis in close to one-third of patients. Therefore, once a diagnosis of food
triggered AD is made, our study suggests that follow-up should be arranged shortly after to
ensure that the elimination diet is effective. If it is deemed effective, then the patient should
be monitored at least annually for repeat IgE testing and food re-introduction, when
appropriate, should occur in a monitored setting. Given the risk for the development of a
type 1 reaction upon re-introduction, or with accidental ingestion, these patients may benefit
from food allergy emergency action plans and injectable epinephrine. If elimination diet is
not deemed effective, our data suggest that the food or foods should be reintroduced into the
diet rather than avoided.

Food avoidance is clearly a risk factor for developing immediate reactions to food, as 24 of
31 new reactions (77.4%) occurred to foods that patients were avoiding (p<0.01). Our study
suggests that complete avoidance may not be the best management strategy in high-risk
children even with food triggered AD. Reactions occurred across a range of sIgE levels. In a
case series, Flinterman et al (16) documented 11 patients who had initially tolerated cow’s
milk without developing immediate reactions and who were prescribed elimination diets for
suspected cow’s milk triggered atopic dermatitis. Upon re-introduction in a subsequent
double-blind placebo-controlled cow’s milk challenge, all of the patients developed
immediate reactions. There have also been other case series of patients who developed
immediate reactions following long periods of elimination diets (17, 18). Our findings are
consistent with the results from the recent LEAP study, which found that early introduction
and frequent ingestion of peanuts decreased the development of peanut allergy among atopic
children (22).

As children with AD are often significantly atopic, differentiating food sensitization (due to
their atopic predisposition) from true food allergy is crucial. Exclusion diets need to be
thoughtfully prescribed as they can inadvertently lead to loss of tolerance of foods and
increase the risk of immediate reactions. Although this is a decision shared between
providers and families, providers should be aware of the pitfalls associated with elimination
diets so that proper anticipatory guidance may be provided. The risk of an immediate
reaction must always be considered when re-introducing a food that had been eliminated as
a treatment for a child’s atopic dermatitis. These patients can develop new immediate
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reactions at any time. These patients will continue to require follow-up as we continue to
identify which patients are at risk, and may benefit from dietary inclusion of small amounts
of food that are tolerated. Further prospective research in these areas is required to clarify
these questions.

Consistent with prior studies milk, egg, and peanut were the most common foods
contributing to AD (7, 13). These foods were also the most common causes of immediate
reactions. Thus, it does not appear that any one food is more likely to result in an immediate
reaction compared to food triggered AD, and this possibility should be considered regardless
of implicated foods.

The study has limitations as a retrospective chart review and lacks a case control group of
atopic dermatitis patients without dietary restrictions. Practices have evolved since 2003-
2010, the period from which charts were reviewed. New guidelines for the management of
food allergy and atopic dermatitis have resulted in changes, including performing more oral
food challenges for diagnosis of food-triggered AD (21, 25). Families are no longer
instructed to prophylactically avoid other common allergenic foods simply because they
have had an immediate reaction to another food. There has also been an evolution in practice
in regards to the introduction of baked or extensively heated forms of foods such as milk and
egg, which if tolerated, may provide a path towards tolerance of unheated forms of these
foods in some individuals (26). There is also a possible referral bias given that the study was
performed at a tertiary care referral center that frequently manages food allergy, including
severe cases, and may explain why many children were diagnosed with food-triggered AD
and developed immediate reactions.

Future prospective studies are required to determine if keeping tolerable amounts of
allergenic foods in the diet of children with food-triggered atopic dermatitis would decrease
the development of immediate reactions. Additionally, studies to investigate the underlying
mechanism that causes some patients to change from a delayed type to an immediate of IgE-
mediated Type 1 reaction would be informative.

In this large-scale study, we have tried to determine the incidence of development of
immediate food reactions in children previously avoiding foods due to atopic dermatitis. We
found that 18.9% of children with no previous history of any immediate reaction developed
a new immediate reaction to food. One clear risk factor for developing immediate reactions
was avoidance of the culprit food. Careful consideration is necessary before prescribing
strict elimination diets which may increase the likelihood of developing immediate reactions
in the future, and patients may benefit from keeping tolerable amounts of a triggering food
in their diet. Finally, our data also suggest that patients with food-triggered AD warrant an
emergency action plan and self-injectable epinephrine.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights Box
What is already known about this topic?

Food allergy is a known trigger in 20-30% of patients with moderate-to-severe
atopic dermatitis. Elimination diets are often instituted once the diagnosis is
made in order to improve the disease course.

What does this article add to our knowledge?

The risk of developing immediate type reactions in children avoiding food due
to (food-triggered) atopic dermatitis has previously not been systematically
studied. Here, we report that approximately 19% of patients may develop type 1
reactions, suggesting that these patients must be followed closely.

How does this study impact current management guidelines?

Strict elimination diets for children with food-triggered atopic dermatitis should
be recommended with caution, as these children may develop type I IgE-
mediated food reactions. Close follow-up of response to diet elimination vs
inclusion and monitoring for type 1 IgE-mediated reactions is essential. Future
studies of the possibility of keeping small amounts of the offending agent in the
diet as tolerated may help clarify risk factors in the development of new IgE-
mediated food allergies.
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Demographics

Table 1

All patients Patients with Patients without follow-up | p value
follow-up
Number | 298 | 206 (69%) | 92 (31%) |
Mean Age at first encounter” | 1.82SD 1.63 | 1.67 SD 1.61 | 2.16 SD 1.65 | 0.0002
Age Range at first encounter | 0-10.98 | 0-10.98 | 0.16-10.24 |
Males: Females | 192:106 (64% M) | 137:69 (66% M) | 55:37 (59.8% M) | 0.26
Race:
- White/Caucasian 161 (54.0%) 118 (57.0%) 43 (46.7%)
- Black/AA 29 (9.7%) 18 (8.7%) 11 (12.0%)
- Hispanic/Latino 36 (12.1%) 19 (9.2%) 17 (18.5%) 0.20
- Asian/P1/| 34 (11.3%) 24 (11.7%) 10 (10.9%) '
- Other 3(1.0%) 3(1.5%) 0
- Unknown 35 (11.7%) 24 (11.6%) 11 (12.0%)
Family history of atopy
- Yes 230 (77.0%) 159 (77.0%) 71 (77.2%)
-No 64 (21.5%) 46 (22.3%) 18 (20.0%) 0.17
- Unknown 4(1.3%) 1 (0.5%) 3(3.3%)
Sibling with food allergy
- Yes 43 (14.0%) 32 (15.5%) 11 (12.0%)
-No 251 (84.0%) 173 (84.0%) 78 (84.8%) 0.13
- Unknown 4 (1.3%) 1 (0.5%) 3(3.3%)
Personal history of asthma”
- Yes 104 (34.9%) 83 (40.3%) 21 (22.8%) 0.0035
-No 194 (65.1%) 123 (59.7%) 71 (77.2%)
Personal history of allergic rhinitis”
- Yes 108 (36.2%) 83 (40.3%) 25 (27.2%) 0.0295
-No 190 (63.8%) 123 (59.7%) 67 (72.8%)
Average follow-up length 1.98 SD 1.64
(0.04-7.23)

*

p<0.05, comparing patients with and without follow-up
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Table 2

Initial visit data (n=298)

Page 13

Patients with eczema likely related to food | 183 (61.4%)

Patients with eczema NOT related to food | 19 (6.4%)

Patients with eczema and equivocal relation to food | 96 (32.2%)

Average age of patients with eczema related to food (years) | 1.96 SD 1.65 *p=0.02
Average age of patients with eczema NOT related to food (years) | 1.32SD 1.22

Average age of patients with eczema and equivocal relation to food (years) | 1.66 SD 1.67

Foods attributed to eczema flares

Milk: 105 (57.5% pts with food related eczema)
Soy: 39 (21%)

Egg: 56 (30.6%)

Wheat: 22 (12.0%)

Fish: 5 (2.7%)

Shellfish: 6 (3.3%)

Peanut: 24 (13.1%)

Tree nut: 10 (5.5%)

Other: 60 (32.8%)

Patients who had immediate reactions documented at first visit | 112 (37.5%)
Patients with cutaneous immediate reactions | 63 (56.2%)
Patients with Gl immediate reactions | 23 (20.5%)
Patients with respiratory/anaphylaxis immediate reactions as the most severe reaction | 26 (23.2%)

Patients given epinephrine auto-injectors | 228 (76.5%)

*

p<0.05, compared average age of patients with eczema related to food with average age of patients with eczema NOT related to food
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Table 3

Risk factors for having only food related eczema vs immediate reactions at initial visit

Food related Both food related p values
eczema only eczema and
immediate reactions
Total number of patients 95 88 -
Race
- White/Caucasian 49 (51.6%) 49 (55.7%)
- Black/AA 9 (9.5%) 10 (11.4%)
- Hispanic/Latino 11 (11.6%) 9 (10.2%) 095
- Asian/PI/1 11 (11.6%) 10 (11.4%) '
- Other 2 (2.1%) 1(1.1%)
- Unknown 13 (13.7%) 9 (10.2%)
Males: Females | 59:36 (62.1% M) | 57:31(64.8% M) | 0.71
Mean age | 1.59SD 151 | 235SD 1.7 | <0.01
Family history of atopy
- Yes 72 (75.8%) 70 (79.6%)
-No 21 (22.1%) 16 (18.2%) 0.8
- Unknown 2 (2.1%) 2 (2.3%)
Sibling with food allergy
- Yes 16 (16.7%) 6 (6.82%)
-No 77 (81.0%) 80 (90.9%) 0.11
- Unknown 2 (2.1%) 2 (2.3%)
Personal history of asthma
- Yes 33 (34.7%) 40 (45.5%) 0.14
-No 62 (65.3%) 48 (54.6%)
Personal history of allergic rhinitis
- Yes 27 (28.4%) 44 (50%) <0.01
-No 68 (71.6%) 44 (50%)
Foods causing immediate and delayed type reactions | Milk: 46 (28.8%) Milk: 32 (24.6%)
Soy: 17 (10.6%) Soy: 6 (4.6%)
Egg: 31 (19.4%) Egg: 28 (2.2%)
Wheat: 12 (7.5%) Wheat: 5 (3.8%)
Fish: 3 (1.9%) Fish: 8 (6.2%)

Shellfish: 3 (1.9%) Shellfish: 2 (1.5%)
Peanut: 12 (7.5%) Peanut: 22 (16.9%)
Tree nut: 4 (2.5%) Tree nut: 7 (5.4%)

Other: 32 (20%) Other: 20 (15.4%)
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Table 4
Follow-up visit data (n=206)
Patients with eczema likely related to food | 132 (64.1%)
Patients with eczema NOT related to food | 10 (4.9%)
Patients with eczema and equivocal relation to food | 64 (31.1%)
Average age of patients with eczema related to food (years)” | 1.8SD15 | *p=0.02
Average age of patients with eczema NOT related to food (years) | 1.0SD 1.0

Average age of patients with eczema and equivocal relation to food (years) | 15SD 138

Foods attributed to eczema flares Milk: 70(53.0%)
Soy: 22 (16.7%)
Egg: 38 (28.8%)
Wheat: 17 (12.9%)
Fish: 4 (3.0%)
Shellfish: 6 (4.5%)
Peanut: 18 (13.6%)
Tree nut: 7 (5.3%)
Other: 36 (27.2%)

Patients with immediate reactions documented at follow-up | 54 (40.9%)

Total number of immediate reactions documented at follow-up | 60
Cutaneous immediate reactions | 41 (68.3%)
Gl immediate reactions | 5 (8.3%)
Respiratory/anaphylaxis immediate reactions | 14 (23.3%)

*
p<0.05, compared average age of patients with eczema related to food with average age of patients with eczema NOT related to food
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Table 5

Patients with follow-up and food-triggered AD (n=132)

Patients Patients p values
with without
immediate immediate
reactions reactions
Total number of patients 54 78 -
Race
- White/Caucasian 31 (57.4%) 44 (56.4%)
- Black/AA 6 (11.1%) 6 (7.7%)
- Hispanic/Latino 5 (9.3%) 8 (10.3%) 077
- Asian/PI/1 6 (11.1%) 8 (10.3%) '
- Other 2 (3.7%) 1(1.3%)
- Unknown 4 (7.4%) 11 (14.1%)
Males: Females | 36:18 (66.7% M) | 52:26(66.7% M) | 1
Mean age | 1.69 (SD 1.5) | 1.87 (SD 1.54) | 0.4
Family history of atopy
- Yes 44 (81.5%) 57 (73.1%)
-No 10 (18.5%) 20 (25.6%) 0.45
- Unknown 0 1(1.3%)
Sibling with food allergy
- Yes 5 (9.3%) 9 (11.5%)
-No 49 (90.7%) 68 (87.2%) 0.87
- Unknown 0 1(1.3%)
Personal history of asthma
- Yes 30 (55.6%) 31 (39.7%) 007
-No 24 (44.4%) 47 (60.3%) '
Personal history of allergic rhinitis
- Yes 27 (50%) 30 (38.5%) 0.19
-No 27 (50%) 48 (61.5%)
Food causing immediate reactions
- Milk: 21 (39%)
- Soy: 1(1.9%)
- Egg: 16 (29.6%)
- Wheat: 3 (5.6%)
/ /
- Fish: 1 (L.9%) e e
- Shellfish: 2 (3.7%)
- Peanut: 9 (16.7%)
- Tree nut: 4 (7.4%)

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2017 March 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnue|n Joyiny

Chang et al.
Patients Patients p values
with without
immediate immediate
reactions reactions
- Other: 15 (27.8%)
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Table 6

Patients with follow-up and food-triggered AD (n=132) who developed immediate reactions

Patients with Patients with Patients with p
immediate reactions | new immediate | immediate reactions | ygjyest
at follow up reactions without | with prior history of
prior history of immediate reactions
any immediate
reactions
All patients who developed immediate reaction 54 (40.9%) 25 (18.9%) 29 (22.0%)
- Patients with cutaneous reactions 35 (64.8%) 16 (64%) 19 (64.3%)
- Patients with GI reactions 5 (9.3%) 0 5 (17.9%) 0.05
- Patients with respiratory/anaphylaxis reactions 14 (25.9%) 9 (36%) 5 (17.9%)
Avoidance of food causing reaction
- Not previously avoiding 11 (20.4%) 7 (28.0%) 4 (13.8%) <0.01
- Previously avoiding 43 (79.6%) 18 (72.0%) 25 (86.2%)
Foods causing immediate reactions
- Milk: 21 (39%) 9 (36%) 12 (37.9%) 0.88
- Soy: 1 (1.9%) 0 1(3.5%) 1
- Egg: 16 (29.6%) 7 (28%) 9 (31%) 0.81
- Wheat: 3 (5.6%) 1 (4%) 2 (6.7%) 1
- Fish: 1 (1.9%) 0 1(3.5%) 1
- Shellfish: 2 (3.7%) 0 2 (6.9%) 0.49
- Peanut: 9 (16.7%) 5 (20%) 4(13.8%) 0.54
- Tree nut: 4 (7.4%) 1 (4%) 3(10.3%) 0.61
- Other: 15 (27.8%) 9 (36%) 6 (20.7%) 0.21

+
p value compares the group of patients with new immediate reactions without prior history of any immediate reactions vs. the group of patients

with immediate reactions with prior history of immediate reactions
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Table 7

Page 19

25 patients with food-triggered AD without a history of immediate reactions at the initial visit developed 31
new immediate reactions during follow-up

Food causing

Reaction severity

Average length of

% Food

9 Cutaneous

immediate time to reaction triggering AD
reaction
4 Anaphylaxis
9 Cow’s milk 1.0y (SD 0.4y) 719 (78%)
5 Cutaneous
2 Anaphylaxis
7 Egg 1.1y (SD 0.8y) 5/7 (71%)
5 Cutaneous
2 Anaphylaxis
5 Peanut 2.4y (SD 1.4y) 2/5 (40%)
3 Cutaneous
1 Anaphylaxis
10 | Other 1.7y (SD 0.6y) 2/10 (20%)
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Description of 54 patients with 60 immediate reactions during follow-up and description of previous tolerance

and elimination reasons

Table 8

Avoiding

Reason for Eliminating from Diet

Previous Tolerance

Causative Food

No

11 not eliminated

11 eating ad lib

8 other
1 milk

legg
1 soy

Yes

7 prophylactic avoidance

7 never ingested

3 peanut
2 tree nut
2 fish/shellfish

14 previous type 1 reaction

14 not eating at enrollment due to previous reaction

7 milk
4 egg
2 peanut

1 other

9 positive SPT only

6 never ingested

2 eqgg
2 milk

1 peanut
1 shellfish

3 eating in breast milk, removed after testing

2egg
1 wheat

19 food triggered AD

12 eating ad lib, removed for AD

7 milk

3eqgg
2 other

7 eating in breast milk, removed for AD

3egg
2 milk

1 peanut

1 soy
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