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ABSTRACT

Objective: Tree nut allergies (TNA) are an important health problem can cause severe reactions such as anaphylaxis
and the frequency of improvement with age is low. This study aims to evaluate the clinical features and tolerance
development of TNAs.

Material and Methods: In our study, the clinical characteristics, laboratory findings and tolerances of the patients who
were followed with allergy to tree nuts between 2010-2017 in the Department of Pediatric Immunology and Allergy of
Ankara Child Health and Diseases Hematology Oncology Training and Research Hospital were evaluated.

Results: A hundred and twenty eight (73.4% male) patients were included in the study with a median age of 61 (min-
max:4-209) months. Of the patients, 109(85.2%) were hazelnuts, 60(46.8%) were allergic to walnuts, 47(36.7%) were
allergic to pistachios, 37(28.9) were allergic to almonds, 22(17.2%) were allergic to cashew nuts.Presenting reaction
was anaphylaxis in 47 (36,7 %) patients. The median value of the follow-up period was 56.3 (16.3-134.2) months.Of the
128 patients, 37(29%) have overgrown all TNAs, 9 (7%) have outgrown some of TNAs and TNAs of 70(54.6%) patients
persisted. Twelve patients (9.4%) couldn’t evaluated. Forty-two percent of patients with single TNA, 31.5% of patients
with multi-TNA has developed tolerance within follow-up period.

Conclusion: Tolerance development to TNA seems to be encouraging. Therefore, regular monitoring of these patients is
important.
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0z
Amac: Kuruyemis alerjileri (KA), anafilaksi gibi agir reaksiyonlara neden olabilmeleri ve yasla dizelme sikliklarinin az olmasi nedeni ile
onemli bir saglik sorunudur. Galismamizda kuruyemis aleriilerinin klinik 6zellikleri ve tolerans gelisiminin degerlendirilmesi amaclanmistir.

Gereg ve Yontemler: Calismamizda T.C. Saglik Bilimleri Universitesi Ankara Cocuk Sagligi ve Hastaliklar Hematoloji Onkoloji Egitim ve
Arastirma Hastanesi Cocuk Aleriji Klinigi'nde 2010-2017 yillarinda kuruyemis alerjisi nedeni ile izlenen hastalarin Klinik 6zellikleri, laboratuvar
bulgulari ve prognozu degerlendirildi

Bulgular: Calismaya ortanca yasi 2.5 yil (min-maks: 1-17) olan ylz yirmi sekiz (%73.4 erkek) hasta alindi. Hastalarin 109’unda (%85.2)
findik, 60’Inda (%46.8) ceviz 47’sinde (%36.7) antep fistig, 37'sinde (28.9) badem, 22'sinde (%17.2) kaju fistig alerjisi vardi. Kirk yedi
(%36.7) hastada basvuru reaksiyonu anafilaksiydi. Takip suUresi ortanca 56.3 (min-maks:16.3-134.2) aydi. YUz yirmi sekiz hastanin
37’sinde (%29) ttm KA'leri dUzelmisken, 9'unda (%7) bazi KA'leri diizelmis 70 (%54.6) hastada ise KA devam etmistir. On iki hasta (%9.4)

degerlendirilemedi. Tekli KA'li hastalarin %42’si, coklu KA'li hastalarin %31.5’i takip suresi i¢inde tolerans gelistirmistir.

Sonug: Kuruyemis alerjilerine tolerans gelisimi cesaret verici gdriniyor. Bu nedenle bu hastalarin dizenli takibi dnemlidir.
Anahtar Sézciikler: Cocuklar, Prognoz, Semptomlar, Kuruyemis alerjisi

INTRODUCTION

Tree nut allergy(TNA) is an important health problem because
it can cause severe reactions that can be lethal and also
decreases the quality of life of children with allergies and their
families. Tree nuts are the cause of 18-40% of all cases of
anaphylaxis and with peanuts they account for the 70-90% of
anaphylactic fatalities due to food allergy (1,2). The frequency of
reactions with TN is reported to be increasing (3).

Current treatment of TNA is avoidance of the allergenic
food, but children, especially at school age are at high risk of
accidental exposure to TNs. Anxiety due to the possibility of
anaphylactic reactions, efforts to avoid the allergen, disbelief of
being ready to use adrenalin auto-injectors are burdens on the
patient and the families (4). Parents can over protect their food
allergic children and this may interfere with child’s development
of autonomy and social skills (5).

Tree nuts are reported to have beneficial effects for the health
of children. They are widely available and accidental ingestion
is common as they are included in many take-home foods (3).
These points make the avoidance of TNs harder

Resolution rate of allergic reactions to tree nuts are considered
to be low and they are presumed to continue until adulthood
in most of the cases (3). However, the results of TNAs in the
pediatric age group were obtained from a limited number of
studies. In our study, we aimed to evaluate the clinical features
of the patients who were followed with the diagnosis of TNA
and to evaluate the clinical course of the patients.

MATERIALS and METHODS

The study included patients diagnosed with tree nut allergies
between 2010 and 2017 at the Pediatric Immunology and
Allergy Clinic of our hospital. Patients who had only sensitization
according to skin prick test(SPT) and/or specific IgE(sIgE) and
did not have a reaction with the culprit TN were not included in
the study. Patients with symptom exacerbation upon exposure

or after open oral provocation test(OPT) and supporting
allergy test results (positive results for SPT or sIgE tests) were
diagnosed with TNA.

Patients’ sociodemographic characteristics, complaints, type
of allergic reactions, age of symptom development; mother’s
consumption of TNs in the period of pregnancy and lactation;
maternal smoking during pregnancy; laboratory tests at the
time of diagnosis, other TNs/ food /aeroallergen sensitivity,
accompanying allergic/immunological disease; history of
allergic disease in the family; follow-up period, clinical course
information was recorded in standard form from patient records
and interviews with patients. Patients whose last control has
been more than 6 months ago were invited to the clinic and
allergy tests (SPT and/or sIgE ) were repeated if patient gave
informed consent. Patients who consumed the culprit TN
at home without any reaction were considered to develop
tolerance and who developed reaction were considered to have
ongoing TNA.OPT was planned to patients who did not have
a reaction in the previous 6 months and who did not consume
the culprit TN during this period when consent was taken from
parents

Patients with primary immunodeficiency were excluded from
the study.

The study was approved by the ethical review committee of
the University of Health Sciences, Ankara Child Health and
Diseases, Hematology, Oncology Training Research Hospital
(EC number:2017-128).

Tree nuts are selected for SPT based on clinical history
(suspected food-induced allergy symptoms on previous
ingestion of the food or maternal dietary history if breastfed).
Prior to SPT, vital signs of each child were measured, physical
examinations were performed and recorded. Antihistamines
were discontinued one week prior to tests. SPT was performed
on the dorsal in younger children, and on the inner side of the
forearm in older children. Histamine was used as a positive and
saline was used as negative control. The test was accepted
positive if the edema diameter that occurred after 15 minutes
was greater than 3 mm larger from the negative control.
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SPTs were performed using allergen extracts (ALK-
Abello,Madrid,Spain) when available. Prick to-prick testing with
raw food was done for hazelnut, walnut, pistachio, almonds
and cashew nut.

Serum sIgE for hazelnuts, pistachios, cashews, walnuts,
almonds and TN mix (peanuts, hazelnuts, Brazil nuts, almonds,
coconut) was measured by the ImmunoCAP (PhadiaAB,
Uppsala, Sweden) system. The IgE serum levels above 0.35
kU/I was considered positive.

The provocation tests and protocols were performed following
the World Allergy Organization (WAO) Food Allergy Working
Group and the European academy of allergy and clinical
immunology (EAACI) Group Guidelines (6)

Open OPTs were performed using freshly prepared food by an
experienced nurse under the supervision of a pediatric allergist.
The dosing intervals were 15 minutes (7). Patients were
followed for any allergic reaction and OPT was stopped and
considered positive if any objective signs and symptoms were
documented. Patients with negative results were observed for
at least 2 hours after OPT and told to continue receiving the
suspected food and admitting to the hospital in case of any
reaction at home.

Statistical Analysis

Statistical analysis was performed using the Statistical Package

Kolmogorov-Smirnov test. Numerical variables without normal
distribution were shown as median (min-max). Categorical
variables were expressed as numbers and percentages. Mann
Whitney U test was used for comparison of numerical variables
between two groups, and Kruskal Wallis H test (posthoc: Dunn
tests test) was used for comparison between three groups.

RESULTS

Three patients with immunodeficiency were excluded from the
study and 128 patients were included of which 73.4% (n=94)
were male. The median age at the last follow-up was 61 (4-209)
months. The median value of the follow-up period was 56,3
(16.3-134.2) months.

Symptom onset ages according to the types of tree nuts; 36
(4-213) months for hazelnut, 44 (5-214) months for walnut, 34
(5-197) months for pistachio, 36 (5-214) months for almond,
and 35 (2-213) months for cashew.

A total of 275 tree nut allergy cases were observed in 128
patients (109 hazelnuts, 60 walnuts, 47 pistachio, 37 almond,
22 cashew allergy). Presenting reaction was urticaria in 124
(96.8%), angioedema in 54 (42.2%), anaphylaxis in 47 (36.7%)
and atopic dermatitis in 51 (39.8%) patients. Eosinophilic
esophagitis in 2 (%1.8) patients and FPIES in 2 (%1.8) patients.

for Social Sciences (SPSS) for Windows 20 (IBM SPSS Inc., Detailed characteristics of each hypersensitivity reaction
Chicago, IL). The normal distribution of the data was evaluatedby ~ according to the type of nuts are given in Table I.
Table I: Clinical and demographic characteristics of patients according to tree nuts.
All Patients Hazelnut Walnut Pistachio Almond Cashew
n=128 n=109 n=60 n=47 n=37 n=22
Gender (n)
female /male 34/94 32/77 15/45 14/33 11/26 4/18

Follow up period (months)
median (min-max)
Age at diagnosis (months)

median (min-max) 40.2(0.03-217.2) 34 (4-214)
Initial skin prick test (mm)

median (Min-max) 7 (3-20) 7.3 (3-18)
Initial specificlgE (kU/I)

median (min-max) 1.5(0.1-157) 1.8(0.4-157)
Urticaria, * 124 (96.8) 102 (93.6)
Angioedema, * 54 (42.1) 43 (39.4)
Anaphylaxis, * 47 (36.7) 38 (34.9)
Atopic dermatitis, * 51 (39.8) 42 (38.5)
Eosinophilic esophagitis, * 2 (1.5) 2(1.8)
FPIES, * 2(1.5) 2(1.8)
Accompaning non-TN food allergy, * 58 (71.6) 42 (38.5)
Aeroallergen sensitization, * 47 (36.7) 34 (31.2)
Tolerance development, * 46 (35.9) 38 (34.8)

Age of tolerance (months)
median (min-max)

12.3(0.03-85.3) 58.5 (16 -104) 58.1 (16.3-102.8) 50.8 (16.4-99.9) 36.7 (16.8-100)

51 (20.7-97.8)

38.6 (5-214)  33.6(5-197)  89.05-214)  35.2 (2-214)
6.5 (3-18) 8.3 (3-18) 9(3-22.5) 6.5 (3-16.5)
1.52 (0.35- 150) - 3.91 (0.82-43.5)10.76 (1.15-48.2)
58 (96.7) 45 (95.7) 36 (97.3) 22 (100)
31(51.7) 7 (57.4) 20 (54.1) 14 (63.6)
41 (68.3) 24 (51.1) 15 (40.5) 9 (40.9)
29 (48.3) 26 (55.3) 18 (48.6) 9 (40.9)
2(3.3) 2(4.3) 2 (5.4) 1 (4.5)
30 (50) 20 (42.6) 16 (43.2) 15 (68.2)
27 (45) 15 (31.9) 14 (37.8) 8 (36.4)
18 (30) 8 (21.6) 12 (32) 1 (4.5)

25.7(4.87-205) 49.2 (12.2-229) 67.9 (17.8-204.0) 69.7(18.5-102) 48.7 (12.1-156) =

*n (%), FPIES: Food Protein Induced Enterocilitis Sendrom, TN: Tree Nut
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Table II: Comparison of Patients with One and More Tree Nut Allergy.
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. Population - TN Allergy -
Variables n=128 Single Multiple P
n=52 n=76

Age at diagnosis (months)

median (min-max) 33.8 (1.77-214) 28.6 (1.77-205) 35.8 (4.87-214) 0.985
Gender, *

Female 34 (26.6) 12 (23.1) 22 (28.9) 0.543

Male 94 (73.4) 40 (76.9) 54 (71.1) '
Breastfeeding duration(month)

median (min-max) 15 (0.3-42) 15 (2.5-24) 18 (0.3-42) 0.686
Onset of complementary food (month)

median (min-max) 6 (2-24) 6 (2-12) 6 (3-24) 0.933
Onset of formula consumption (month)

median (min-max) 9.5 (1-24) 7 (4-22) 10 (1-24) 0.260
Allergic disease in the family, * 58 (45.3) 21 (40.4) 37 (48.7) 0.372
Food allergy except tree nuts, * 90 (70.3) 27 (51.9) 63 (82.9) <0.001*
Anaphylaxis, * 47 (36.7) 7 (13.5) 40 (52.6) <0.001*
Eosinophil count

median (min-max) 400 (100-4900) 300 (100-1400) 400 (100-4900) 0.147
Percentage of eosinophils (%)

median (min-max) 4.1 (0.1-24) 3.4 (0.2-14) 4.5 (0.1-24) 0.077
Serum total IgE level (IU/mL)

median (min-max) 205 (9.5-2454) 138 (9.5-1990) 258 (13.3-2454) 0.406
Aero-allergen sensitization, * 43 (33.6) 17 (32.7) 26 (34.2) 0.998
Tolerance status (tolerance to at least one TNA) 46 (36) 22 (42.3) 24 (31.5) 0.46
History of allergic disease,* 59 (46.1) 16 (30.8) 43 (56.6) 0.007*

*n (%)
Table lll: Comparison of Patients presented with Anaphylaxis and Other Symptoms.
Initial symptom
Variables Anaphylaxis Others p
n=47 n=81

Age of onset (month)

median (min-max) 24.1 (5.7-209) 34 (2-213) 0.24
Gender

Male 37 (78.7) 57 (70.4) 0.40

Female 10 (21.3) 24 (29.6) '
Breastfeeding duration(month)

median (min-max) 15 (1.5-42) 16.5 (0.3-36) 0.97
Onset of complementary food (month)

median (min-max) 6 (3-24) 6 (2-18) 0.71
Onset of formula (month)

median (min-max) 10 (1-24) 9 (8-22) 0.57
Allergic disease in the family, * 22 (46.8) 36 (44.4) 0.85
Food allergy except TNs, * 37 (78.7) 53 (65.4) 0.16
Eosinophil count

median (min-max) 300 (100-2200) 400 (100-4900) 0.60
Eosinophils percentage (%)

median (min-max) 3.9 (0.1-20.2) 4.2 (0.3-24) 0.78
Serum total IgE level (IU/mL)

median (min-max) 195 (13.3-1990) 290 (9.5-2454) 0.22
Aeroallergen sensitization, * 22 (46.8) 21 (25.9) 0.02t
TN consumption in pregnancy, *

(once in a week or more frequent) 31 (66.0) 38 (46.9) 0.41
Concomitant of allergic disease, * 29 (61.7) 30 (37.0) 0.01f

*n (%), o <0.05 shows statistical significance.
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Table IV: Comparison of tolerance development of patients with tree nut allergy.

Tolerance to at least one

No tolerance

Variables TN development P
n=46 n=68

Age of onset (month)

median (min-max) 25.7 (4.87-205) 35.8 (2-214) 0.58
Gender, *

female 9 (23.1) 21 (28.9)

male 37 (76.9) 47 (71.1) 0.543
Breastfeeding Duration(month)

median (min-max) 18 (2-36) 14 (0.3-42) 0.714
Onset of complementary food (month)

median (min-max) 6 (3-24) 6 (2-18) 0.78
Onset of formula (month)

median (min-max) 9 (1-24) 10 (2-21) 0.929
Food allergy except TNs, * 28 (60) 56 (82) 0.016*
Anaphylaxis, * 20 (43.4) 25 (36.7) 0.55
Eosinophil count

median (min-max) 400 (100-2200) 400 (100-4900) 0.52
Eosinophils percentage

median (min-max) 3.6 (0.1-16.2) 4.4 (0.2-24) 0.28
Serum Total IgE level(lU/mL)

median (min-max) 138 (9.5-1600) 240 (21-2454) 0.160
Aero-allergen sensitization, * 18 (89) 22 (32) 0.54
Frequgncy of TN consum*ption in lactation: 20 (47.8) 34 (50) 0.57
once in a week or more,
Concomitant allergic disease, * 19 (41.3) 29 (42.6) 0.52

*n (%)

Of the patients, 90 (70.3%) had food allergy other than TNs:
53 (41.4%) egg allergy, 36 (28.1%) milk allergy, and 32 (25.0%)
peanut allergy. Forty three patients (33.6%) had sensitization
with aeroallergens: 38 (29.7 %) pollen, 8 (6.3%) house dust mite,
7 (5.5%) animal dander, 5 (3.9%) mold, 4 (3.1%) cockroach
sensitization.

Of the 128 patients with accompanying allergic diseases, 36
(28.1%) had asthma, 24 (18.8%) had allergic rhinitis, and 51
(89.8%) had atopic dermatitis .

The mean IgE value at the time of initial admission was 205 (14-
2454) IU/mL. The median value of the eosinophil percentage
was 4.1 (0.1-24) and the median eosinophil count was 400
mm3 (100-4900).

Fifty two (40.6%) of our patients had a single TNA (37
hazelnuts, 7 walnuts, 4 pistachios, 3 cashew nuts and 1
almonds); 76 (69.3%) had multiple TNA. Twenty-six patients
(84.2%) had allergy to 2 TNs, 3 TNA were detected in 17
patients (22.4%), 4 TNA in 22 (28.9%), and 5 TNA in 11
patients (14.5%). When multiple TNA patients were compared
to single TN allergic patients, frequency of other food allergy
(82.9% vs 51.9%;p<0.001), presence of anaphylaxis (52.6%
vs 13.5%;p<0.001) and presence of accompanying allergic
disease (56.6% vs 30.8%; p=0.007) were higher in the multiple
allergic group (Table II).
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Of the 52 patients with single-TNA, 22 (42.3%) developed
tolerance [18 (81.8%) hazelnuts, 3 (13.6%) walnuts, 1(4,6)
pistachio]. Of 75 patients with multiple TNAs 24 (32%)
developed tolerance to at least one of the TNs during follow-up
period (20 (26.6%) hazelnuts, 11 (14.6%) almonds, 15 walnuts
(20%), 7 (9.3%) pistachio and 1 (1.3%) cashew nuts). The ratio
of tolerance development to at least one of the TNs did not
differ between patients with multiple and single TN allergies
(p=0.46) (Table II).

Anaphylaxis was defined in 36.7% of all patients (38 hazelnut
allergy, 41 walnut allergy, 24 pistachio allergy, 15 almond
allergy and 9 cashew nuts allergy). Frequency of aeroallergen
sensitization (46.8% vs 25.9%; p=0.02) and accompanying
allergic disease (61.7% vs 37%; p = 0.01) were more frequent
in the anaphylaxis group (Table IlI).

Our 128 patients had 275 TNA cases. Of these cases, 123
had reaction with the culprit TN in the previous 6 months, so
these were not evaluated and labeled as “did not develop
tolerance”;63 had consumed the culprit TN at home without
reaction and were labeled as “had developed tolerance”. Forty-
eight TNA cases had anaphylaxis in the previous 12 months.
We couldn’t contact 8 patients. So, we couldn’t evaluate these
patients’ tolerance status. Four parents refused OPT. Twenty
OPTs were performed, 6 OPTs resulted positive and 14 OPTs
resulted negative. Thus these 14 cases were also labeled as



“developed tolerance”. Consequently, 77 of 275 TNA cases
(28%) ended with tolerance development. Of the 128 patients,
37 (29%) have overgrown all TNAs, 9 (7%) have outgrown some
of TNAs and TNAs of 70 (54.6%) patients persisted. Twelve
(9.4%) couldn’t evaluated.

When patients were compared according to tolerance
development, frequency of food allergy except TNs was higher
among patients who had not developed tolerance (p=0.016)
(Table IV). Tolerance development was most frequently present
in reactions to hazel nut (34%) and almond (32%). Median ages
of children developing tolerance varied between 48.7 months
for almond and 69.7 months for pistachio. Frequencies of and
ages at tolerance development based on the type of TNAs are
given in Table I.

When patients with hazel nut allergies were compared according
to tolerance development, it was determined that presence
of accompanying TNA (p=0.012) and food allergy other than
TNs (p=0.032) were less frequent and initial sIgE levels were
lower (p=0.013) among patients who had developed tolerance.
When patients with walnut allergy were compared according to
tolerance development, only initial sIgE level was lower among
patients who had developed tolerance (p<0.001).

DISCUSSION

In the present study, the characteristics of 128 patients with
275 TNAs were presented. Hazel nut and walnut allergies were
the most common. Leading presenting symptom was urticaria
and anaphylaxis was defined in 36.7%. Accompanying food
allergies and concurrent allergic diseases were common.
Seventy-seven of 275 TNA cases (28%) ended with tolerance
development. Of the 128 patients, 46 (36%) have outgrown at
least one of TNAs they had.

Frequency of TNA and type of TNs causing sensitization differs
from country to country, probably due to nutritional habits
and genetic differences (5). In previous studies it has been
reported that chest nut and cashew nut allergies were the most
common type in USA and Brasilia while hazel nut and chest nut
were common in European countries (8). In accordance with
previous studies from our country and other countries hazel
nut and chest nut allergies were the most common TNAs in our
study (9,10).

Anaphylaxis is the most critical symptom of TNA. Couch
et al.(11) reported that anaphylaxis was the first presenting
symptom in 28% of patients with TNA. In our study, 47 patients
(86.7%) were admitted with anaphylaxis symptoms and it was
most common for chestnut allergic patients (68.3%). Among
patients whose first symptom was anaphylaxis, concomitant
allergic disease (p=0.01) and aeroallergen sensitization (p=0.02)
were higher than patients presenting with other symptoms. In a
recent study from our country, 48.9% of 184 children with TNA
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were reported to have anaphylaxis as presenting symptom and
female gender, having concomitant egg allergy and asthma were
defined as risk factors (12). When patients have accompanying
food allergies and allergic diseases, higher risk of anaphylaxis
should be kept in mind.

Patients with TNA commonly have reactions with more than
one type of TNs. In a retrospective multicenter study evaluating
109 patients who underwent OPT for TN sensitization, 54
(49.5%) patients had other TNA (11). In our study, 76 (59.3%) of
our patients were observed to have multiple TNA and presence
of other food allergies, accompanying allergic diseases and
frequency of anaphylaxis as a presenting symptom were more
common among patients who had multiple TNA. Sufficient data
were not found in the literature regarding the risk factors for
multiple TNA.

Reactions with food other than TNs are also common among
patients with TNA. The incidence of non-TN food allergy was
reported as 66.4-78% in two previous studies and peanut
(60%), egg (42%) and milk (9%) were the most common
accompanying non-TNAs (11,13). In our study, 90 (59.3%)
of our patients had non-TN food allergy; the most common
allergens were egg (41.4%), milk (28.1%) and legumes (41.4%).
Other allergic diseases are also, common in patients with TNA
(11,13). In our study, 28% of our patients had accompanying
asthma, 39.8% atopic dermatitis and 18.8% allergic rhinitis.
Also one third of our patients had aeroallergen sensitization.

Tolerance development is considered to be low for TNAs.
However, as far as we could reach, there is scarce data about
the frequency of tolerance development. The only study we
could find is by Fleischer et al. (13) They have examined 278
patients aged between 3-21.6 years, 101 of them had reactions
and skin test and/or sIgE positivity. These patients had 115
allergic reactions with TNs, cashew was the most frequent
allergen. Of these patients, only 20 had undergone OPT and
9 had passed. Thus, they have reported that at least 8.9% of
their patients had developed tolerance. Tolerance to at least
one TNA was much higher, 36% in our study and tolerance rate
ranged between 34.8% for hazel nut and 4.5% for cashew.
In the study by Fleischer et al. (13), 81 of 101 patients could
not be examined for tolerance development and this may have
affected their results. Also, frequency of TNs causing reactions
was very different from our study in their population. Hazel nut
and walnut allergies were rare while cashew allergy was the
most frequent (30%). For cashew allergy, tolerance development
was less frequent and age of tolerance development was the
highest in our study.

In the study conducted by Fleischer et al. (13), it was reported
that there was lesser improvement in patients with additional
tree nut allergy and additional food allergy. Accordingly, children
who had developed tolerance to hazel nuts, less frequently
had concurrent TNAs and other food allergies in our study.
Furthermore, accompanying allergic diseases were less
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frequent and initial sIgE levels were lower among these patients.
Therefore, in patients with accompanying TNAs with additional
food allergy and allergic diseases, the likelihood that the allergy
may continue for a longer period should be considered during
the follow-up period.

Our study was a observational study and this may have limited
its results. Some of our patients were younger and had lower
follow up periods, may be too low for tolerance development.
A prospective study, with a detailed follow-up may give better
results and we are hoping to share the results of our ongoing
prospective study soon. But we think that the data gathered
by this study is valuable as a large group of proven TNA
patients were examined and detailed clinical and laboratory
characteristics as well as tolerance status was determined.

According to our data we suggest that at least one third of TNA
cases can develop tolerance at a mean age of 4-5 years, and
thus children with TNAs should be followed-up for tolerance
development.Additional TNAs, accompanying allergic diseases
and other food allergies are common so patients should also be
evaluated for these conditions.
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