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SUMMARY
Objective: To describe the prevalence of food allergy in
Asian patients with allergic rhinitis.

Study Design: A non-randomized prospectively collected
patients over a three year period, with complaints of nose
congestion, rhinorrhea and/or nasal discharge.

Results: There were 435 patients enrolled, 213 children and
222 adults. The children group had a high prevalence of
allergen specific IgE to Dermatophagoides pteryonysinus
(70%), Dermatophagoides farina (69%), and Blomia
tropicalis (55%); followed by dogs (32%), cats (19%) and
cockroaches (19%). In the children food allergy category, the
top three allergens were egg white (54%), milk (31%) and
soya bean (13%). The adult group had results of
Dermatophagoides pteryonysinus (71%), Dermatophagoides
farina (72%), and Blomia tropicalis (59%); the adult food
allergy category, the top 3 allergens were egg white (13%),
milk (6%) and soya bean (5%). There was a statistically
significant difference in the child and adult group for Dust,
D. pteryonysinus, D. farina, B.tropicalis, egg white, wheat,
gluten and soya bean. In the age specific child groups, there
was an increased in egg food allergy levels, with a peak at
the age of five-nine years old and decreasing thereafter
(p=0.04). In the children group, the mean Total Nasal
Symptom Score (TNSS) was 10.3 (range of 7 to 13); the adult
group was similar, with a mean TNSS of 9.8 (range 5 to 12).

Conclusion: The prevalence of food allergy in paediatric
patients with allergic rhinitis is fairly high and should be
considered when treating these children.
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INTRODUCTION

Food allergy is an immunological reaction to a food allergen.
The term IgE mediated food allergy implies that the
immunoglobulin E is involved in the reaction. All other
reactions to food, should be referred to as non-allergic food
hypersensitivity reactions.' Allergic conditions are among the
most common childhood medical conditions in the United
States.? This large disease burden of these allergic conditions

results in a significant source of morbidity, mortality and
huge healthcare expenditure.** It is difficult to accurately
assess the incidence of these allergic conditions like eczema,
asthma and allergic rhinitis; moreover, their incidence and
prevalence may be changing due to environmental
influences.>*

Food allergy is increasing throughout Asia and is reported to
affect approximately 4 to 5 % of Singaporean school
children.” The increase has been noted highest in affluent
communities adopting the westernized lifestyle, with the
westernized countries having highest prevalence.® There are
very few population based studies on food allergy in Asia;
self-reported questionnaires for children less than 12 years
old are in the range of 4-5% in Singapore,7 4% in rural
China,’ to as high as 12% in Seoul, Korea and Japan." A
meta-analysis reported by Rona et al, reveals the prevalence
range between 3-35% around the world."

Allergic reactions can range from skin rash, abdominal
bloating, rhinorrhea, sneezing, wheezing, asthma-like
symptoms, peri-orbital edema to anaphylaxis. Allergic life
threatening conditions like anaphylaxis are not common
(but potentially fatal), the milder allergic reactions in the
form of eczema, rhinitis and asthma are strongly associated
with impairment of quality of life, affecting the patient’s
mood, daily life, impact on the child’s academic
performance, decreasing social interaction, and significant
economic costs.""*

We conducted this study to assess the incidence of allergies in
patients with nasal symptoms, namely allergic rhinitis. This
article is meant to investigate the prevalence of inhalant and
food allergy amongst 435 Asian adult and child patients with
allergic rhinitis that is so often missed and/or forgotten.

MATERIALS AND METHODS

Non-randomized prospectively collected patients who
attended a specialty clinic from January 2013 to December
2015 were recruited into this study. Patients had nasal
obstruction, nasal discharge, persistent nasal congestion,
and/or post-nasal drip.

The inclusion criteria were age > 2 years, Asian countries
(namely Singapore, Malaysia, Indonesia, China, South
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Korea, India, Vietnam, Thailand, Philippines and Hong
Kong) no previous nasal surgical treatment or
immunotherapy, no family history of nasal polyps or ciliary
dysfunction syndromes. Patients who had a clinical diagnosis
of sinusitis and/or noted to have nasal polyps on naso-
endoscopy and/or had computer tomograms showing
sinusitis or polyposis were excluded.

The study protocol and methodology was reviewed and
approved by the hospital Ethics Committee / Institutional
Review Board (IRB).

All patients underwent a comprehensive clinical assessment
including a thorough physical examination, flexible naso-
endoscopy, and a blood test for food allergies. Patients
completed the Total Nasal Symptom Score (TNSS) and the
allergic rhinitis symptom questionnaire (based on the
classification of allergic rhinitis according to the ARIA,
allergic rhinitis and its impact on asthma). *

Examination included height, weight, body-mass index
(BMI), and blood pressure, and an endoscopic assessment of
the nasal cavity, posterior nasal space, oropharyngeal areaq,
uvula size and thickness, tonsillar size and Mallampati
grade. Attention was paid to endoscopic findings of either
turbinate hypertrophy, septal deviation and/or nasal polyps.
Food allergy testing utilized the 3gAllergy™ (Siemens
Healthcare) third generation allergen specific IgE, with a
detection sensitive detection limit of 0.1kU/L. This level of
sIgE correlates with the likelihood of a clinically significant
reaction to that specific food trigger. Sampson et al
documented serum positive levels of specific food allergen IgE
had a 95% positive predictive value in the diagnosis of food
allergy (based on a study of over 100 children). *

The allergy blood test panel included a total of 22 allergens,
these include dust, three different dust mite species (namely
Dermatophagoides  pteryonysinus, Dermatophagoides
farina, and Blomia tropicalis), fungus (Alternaria alternata),
grass (Bermuda grass, Ragweed), cat dander, dog dander,
cockroach, wheat, corn, sesame seed, peanut, soya bean,
gluten, cacao, egg white, milk, chicken, fish and anchovies.

STATISTICAL ANALYSIS

All statistical analyses were performed using SPSS23.0 with
statistical significance set at p < 0.05. Differences in
numerical variables between Adult and Child were compared
using 2-Sample T test when normality & homogeneity
assumptions were satisfied; otherwise Mann Whitney U test
was performed. Chi-square or Fisher's Exact test to compare
differences in categorical outcomes. One-Way ANOVA or
Kruskall Wallis was performed to compare the numerical
variables across the 4 age groups with Bonferroni correction
on multiple comparisons.

RESULTS

There were 435 patients collected, both adult and child. There
were 213 children (age<18 years old) and 222 adults. In the
children group the mean age was 9.2 years old (range of 2 to
18 years of age); whilst in the adult group, the mean age was
35.4 years old with a range of 19 to 64 years old.
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The blood results for the children group showed significantly
high levels of allergen specific IgE to Dermatophagoides
pteryonysinus (70%), Dermatophagoides farina (69%), and
Blomia tropicalis (55%); this was followed by dogs (32%), cats
(19%) and cockroaches (19%). In the food allergy category,
the top 5 allergens were egg white (54%), milk (31%), soya
bean (13%), wheat (11%), corn (8%) and sesame seed (8%).
(see table I).

The adult group had similar results, though not completely
alike; the highest levels of allergen specific IgE were also in
Dermatophagoides pteryonysinus (71%), Dermatophagoides
farina (72%), and Blomia tropicalis (59%); this was followed
by dog (27%), cockroach (25%) and cat (18%). However, in
the food allergy category, the top 5 allergens were
significantly lower, compared to the child group, being egg
white (13%), milk (6%), soya bean (5%), sesame seed (5%)
and corn (4%) (see table I).

Comparing the absolute levels of each allergen specific IgE
for the adult and child groups, these were statistically
significant, Dust (p<0.01), Dermatophagoides pteryonysinus
(p<0.0001), Dermatophagoides farina (p<0.0001), and
Blomia tropicalis (p<0.014). Comparing the absolute levels of
each food allergen specific IgE for the adult and child groups,
these were statistically significant, egg white (p<0.0001), soya
bean (p<0.037), gluten (p<0.0001), fish (p<0.002), and wheat
(p<0.018).

With further stratification of age for the children group, we
found a gradual steady increase in the inhalant IgE specific
levels from the age groups of 0-4 years old, 5-9 years old, 10-
14 years old and 15-18 years of age. This steady increase in
inhalant allergy was noted more pronouncedly in the
Dermatophagoides pteryonysinus (36.8% to 66.2% to 84.5%
to 87.2%), Dermatophagoides farina (39.5% to 63.6% to
84.5% to 89.7%), Blomia tropicalis (13.2% to 44.2% to 79.3%
to 84.6%), dog (23.7% to 27.3% to 33.6% to 38.5%), followed
by cat (7.9% to 15.6% to 24.2% to 28.2%) (see table II). In the
food category, there seemed to be an increasing trend to egg
as an allergen with a peak noted in the group of children
between the age of five-nine years old, and decreasing
thereafter (see table 3); the IgE specific levels for egg were
strongly increasing in the groups (47.4% to 68.8% to 51.7%
to 33.3%) (p=0.04). The other food allergens did not show
such a trend and were statistically not significant.

Clinical questionnaires in the children group showed, the
mean TNSS was 10.3, with a range of 7 to 13; the adult group
was similar, with a mean TNSS of 9.8 (range 5 to 12). The
allergic rhinitis symptom questionnaire (based on the
classification of allergic rhinitis according to the ARIA,
allergic rhinitis and its impact on asthma), ' showed that
61% of the children (130 out of 213) had "persistent" allergic
rhinitis, while 29.1% (62 out of 213) had "moderate to severe"
allergic rhinitis, and 21 out of 213 (9.9%) children had
"intermittent" allergic rhinitis. The adult group reveals that
38.5% (82 out of 213) had "persistent" allergic rhinitis, while
25.4% (54 out of 213) had "moderate to severe" allergic
rhinitis, and 77 out of 213 (36.6%) adults had "intermittent"
allergic rhinitis. This TNSS had no correlation with the
assayed levels of allergens noted in these patients.
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Table I: Showing the respective mean and percentage values between the child and adult group of food allergy blood tests

Allergen Level (mean) kU/L Percentage % (n/N) P-value
Child Adult Child Adult
Dust 2.04 0.62 66 58 0.010
D. pter 34.67 14.59 70 71 0.000
D.farinae 28.85 12.18 69 72 0.000
B. trop 5.24 2.70 55 59 0.014
A.alternata 0.07 0.03 5 2 0.427
Bermuda 0.22 0.09 7 10 0.389
Ragweed 0.29 0.32 9 10 0.929
Cat 1.19 1.23 19 18 0.957
Dog 0.81 0.85 32 27 0.946
Cockroach 0.43 0.16 19 25 0.249
Wheat 0.06 0.01 1 3 0.018
Corn 0.06 0.01 8 4 0.104
Sesame 0.06 0,07 8 5 0.945
Peanut 0.58 0.01 9 4 0.210
Soya Bean 0.07 0.01 13 5 0.037
Gluten 0.03 0.01 5 2 0.043
Cacao 0.01 0.00 2 0 0.147
Egg white 0.47 0.04 54 13 0.000
Milk 0.16 0.09 31 6 0.351
Chicken 0.04 0.00 7 0 0.201
Fish 0.03 0.00 8 0 0.002
Anchovies 0.01 0.01 4 4 0.977

Table II. Percentage of allergen specific inhalant allergy distributed according to childhood age groups. Statistical significance was

not found in any of the groups.

Group (age) n D. pter (%) D. far (%) Blomia (%) Cat (%) Dog (%)
0-4 38 36.8 39.5 13.2 7.9 23.7
5-9 77 66.2 63.6 44.2 15.6 27.3
10-14 58 84.5 84.5 79.3 24.2 33.6
15-18 39 87.2 89.7 84.6 28.2 38.5

D.pter = Dermatophagoides pteryonysinus,

D. far = Dermatophagoides farina,

Blomia = Blomia tropicalis

Table Ill. Percentage of allergen specific food allergy distributed according to childhood age groups. Statistical significance was
only noted in the egg food allergy, between age group of 5-9 years and 10-14 years old (p=0.04)

Group (age) n Egg (%) Milk (%) Soya (%) Wheat (%) Peanut (%)

0-4 38 47.4 42.1 15.8 10.5 15.8

5-9 77 68.8 37.7 6.4 10.4 3.9

10-14 58 51.7 27.6 20.7 10.3 13.8

15-18 39 333 12.8 10.3 10.3 12.8
DISCUSSION IgE-mediated food allergy results when an immune response

As the bowels in human-beings are of an enormous surface
area, it is vulnerable to all sorts of substances, bacteria,
pathogens, chemicals, and protein that the human ingests.
The immune system in the bowel is in the form of mucosa-
associated lymphoid tissue (MALT), they protect against
pathogenic organisms and toxins, whilst not responding to
harmless commensal bacteria and food components. In
health, the physical properties of the gut, including gastric
acid, digestive enzymes, mucosal integrity and mucus
secretion, reduce the penetration of ingested pathogens and
food proteins. This immune protection may minimize the
amount of potentially allergenic protein absorbed by the
gastrointestinal tract, but it is believed that immunologically
recognizable dietary protein can still be absorbed and can
potentially result in an allergic reaction.
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that is effective in targeting parasites, instead is mounted
against food proteins. Food or other allergic inducing proteins
may enter the body by ingestion, inhalation and/or skin
penetration. They are taken up by the body's antigen
presenting cells and presented to T-helper cells. Cytokines are
released and T-helperl cell effect a response called cell-
mediated response, effective against intracellular bacteria
and protozoa. When food proteins inappropriately triggers
the T-helper2 cell response, the result is a Type 1
hypersensitivity reaction and an IgE-mediated food allergy
response that can manifest on the skin, sinus and/or lungs.

Theoretically, any protein can cause sensitization, however,
as the food we ingest is fairly consistent throughout the
world, the vast majority of these hypersensitivity reactions
occur to the same most common food protein allergens.
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These common food allergen proteins tend to be water-
soluble glycopeptides with higher resistance to proteolytic
enzymes, acid, and heat; hence, they are resistant to the
acidity of the gastric juices. Sampson et al in 2006, reported
that in children, cow's milk, egg, peanut, soy, tree nuts, fish,
shellfish, and wheat account for 85% of all non-emergency
food allergies.” In terms of non-anaphylactic food allergy,
Gerez et al” in 2005, showed that in 14-15 year old
Singaporean children, the prevalence of peanut allergy was
only 0.3%, while Chiang et al® in 2007, illustrated (with skin
prick tests) that the prevalence of peanut sensitization in 3 -
16-year-olds in Singapore could be as high as 27.3%, and is
ranked third most common after egg (40%), shellfish (39%),
then in fourth was cow's milk (11.8%), sesame (9.3%), wheat
(3.7%) and soy (3.2%). In a separate study, Khoo et al®
suggested that the rate was 12% in those younger than 3
years. Relatively high rates of sensitization have also been
recorded among allergic Hong Kong (31% in atopic eczema)*
and Taiwanese children (36% in atopic eczema).* Shek et al
conducted a survey in Singapore school children aged 14 to
15 years and showed that the positive responses for
convincing shellfish allergy were comparatively high at
3.95% or about 5 times that of US children. * In terms of
severe anaphylactic food allergy, Liew et al” reported in 108
children, that the commonest trigger was peanut (19%), egg
(12%), seafood (10%), bird’s nest (10%) and cow’s milk (6%).

In our series, the children group revealed a very high
prevalence of egg food allergy (54%), milk (31%), soya bean
(13%), wheat (11%), corn (8%) and sesame seed (8%). These
findings were similar to Chiang et al22 in 2007, when they
investigated 227 patients with suspected food allergy by
performing skin prick test, however, our data was more
objective as we had used allergen specific IgE serum levels
(some authors believe that skin prick testing may be either be
too sensitive or inaccurate with higher variability in
readings). Rance et al” showed that commercial extracts
degrade and lack sensitivity. Unlike serum allergen specific
IgE levels, the skin prick test cannot distinguish between
sensitization versus true allergy, but there might be a
correlation between the size of wheal and the likelihood of
true allergy. The size of the wheal generated varies both with
the candidate allergen and the population under study, but
there have been attempts at standardizing significant
‘decision points’ for each allergen.” Verstege et al found that
the sensitivity and specificity of skin prick tests were relatively
poor if using a simple positive or negative result, but by
correlating the size of wheal with the results of a double-blind
placebo-controlled food challenge they were able to identify
clinical decision points with 95% specificity for hen's egg and
cow's milk.” In general, skin prick tests provide rapid means
to detect IgE sensitisation and are highly sensitive but only
moderately specific in regard to clinical reactivity, i.e. there is
a high rate of false positivity. Hence, a negative skin prick test
result has more than 95% negative predictive accuracy and is
therefore useful for confirming the absence of an IgE-
mediated reaction than the presence of one.” ** This was a
strong basis for our study using the slightly more expensive
but reliable allergen specific IgE serum levels. However, the
physician should be cognizant of the fact that between
10%-25% of patients with undetectable serum food allergen
specific IgE levels have been reported to have clinically
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relevant reactions 31 and a physician-supervised food
challenge may be needed to confirm the absence of clinical
allergy.

Most authors agree that the recognized tests for diagnosing
IgE-mediated food allergy are the skin prick test, and serum
food allergen-specific IgE antibody levels. The double-blind
placebo-controlled food challenge remains the gold standard
in food allergy testing, but is not frequently performed due to
its inherent safety issues, risks, inconvenience and high cost.
In our study, when comparing the actual assay levels of each
allergen specific IgE for the adult and child groups, these were
statistically  significant, dust, Dermatophagoides
pteryonysinus (p<0.0001), Dermatophagoides farina
(p<0.0001), and Blomia tropicalis (p<0.014). Comparing the
actual absolute levels of each food allergen specific IgE for the
adult and child groups, these were also statistically
significant, egg white (p<0.0001), soya bean (p<0.037),
gluten (p<0.0001), fish (p<0.002), and wheat (p<0.018).
When the children group was further stratified according to
age, there was no statistical significance in the various food
allergens, except for egg as an allergen. There seemed to be
an increasing trend to egg as an allergen with a peak noted
in the group of children between the age of 5-9 years old, and
decreasing thereafter (see table III); the IgE specific levels for
egg were strongly increasing in the groups (47.4% to 68.8% to
51.7% to 33.3%) (p=0.04). Many authors believe that many
of these early onset allergies are associated with the eventual
development of tolerance and this leads to a different
spectrum of allergies in adults.” This could perhaps explain
our findings of a much lower prevalence of food allergies in
our adult group of patients, with the possibility that the
children develop tolerance (the "grow out of it" theory) as
they grow into adulthood with fewer food allergies.

Egg

In our study, egg food allergy was the highest in both
children (54%) and adults (13%). Many authors believe that
there could be a few allergens in the egg white, these include
ovalbumin, ovomucoid, ovomucin, ovotransferrin and
lysozyme.* The egg yolk itself may have allergic proteins like,
alpha-livitin.® There is a theory that there may be reduced
allergenic potential of the egg when heat or digestive
enzymes are applied to it, this might explain why some
children might react to uncooked but not cooked eggs. * **

Boyano-Martinez et al in a study of 107 children (less than 1-
year-old) with atopic dermatitis, and no known egg ingestion
showed egg IgE positivity in 67%, and positive to food
challenge tests.* It is postulated that around two-thirds of
children would outgrow their egg sensitivity by the age of 5
years old.” In our series of 213 children, we actually had the
egg IgE specific levels increasing from the 0-4years age group,
peaking at the five-nine years age group and decreasing
thereafter.

Cow’s Milk

Cow’s milk contains a fair number of potential protein
allergens. The major protein allergens are caseins (alpha-,
beta-, and kappa-casein), alpha-lactalbumin (ALA), beta-
lacto-globulin (BLG) and bovine lactoferrin. Most authors
believe that only 40% to 80% of children with IgE-mediated
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cow’s milk allergy might outgrow their allergy by eight years
of age, whereas with non-IgE-mediated cow’s milk protein
allergy, children will develop tolerance by five years of age.*®
¥ In our series, we also demonstrated this tolerance, as the
prevalence decreased with the children’s age, and reducing in
adulthood.

Avoidance therapy of the cow’s milk may seem the best
solution, switching to a soy-based milk formula is what most
paediatricians would recommend; however, Ahn et al, in
Korea, showed that 18% of children with egg allergy also had
soy allergy.* This would be a confounding factor to consider
when making a switch from cow’s milk to soy-based milk.

Soya Bean

There are multiple allergens known in soy; however, it is not
definite which ones of these are inciting the allergic reaction
and are important for clinical reactions.” As soy proteins are
widely utilised in processed and manufactured foods, it is not
uncommon for children to be exposed to soy proteins. A
variety of soy products have elicited allergic reactions, like
soybean sprouts, soy milk, yogurt, desserts, flakes, flour, tofu
and meat substitutes. Although soy is also a legume (like
peanut), cross-reactions between soy and peanut occur only
in a minority of cases.” A potential source of allergen in
soybeans is the lecithin in soybean. Lecithins are important
as emulsifiers and stabilisers for the food and pharmaceutical
industries. The soy allergy in our series was 13% in the
children group and 5% in the adult group.

Wheat

As with other food allergens, wheat also has a number of
potentially allergic proteins. Wheat allergens are mainly the
albumins and globulins which are important in atopic
eczema, the omega5-gliadins may trigger the rare entity of
wheat-dependent exercise-induced anaphylaxis or urticaria
and low-molecular-weight glutenin which may trigger
anaphylaxis.” Unlike egg and cow's milk food allergy, many
authors have found that wheat allergy may persist into
adulthood more often than suspected.*

Peanut

Whilst peanut allergy is the top food trigger (19%) for
anaphylaxis in Singapore,* its non-anaphylactic food allergy
reaction is reported to be approximately 0.6%.* Peanut
allergy is still the highest reason for an adrenaline auto-
injector (41% of prescriptions) in Singapore.* It is believed
that the allergenic component of the peanut is found in the
protein (not the carbohydrate or fat). Hence, most peanut oils
do not contain this allergenic protein (unless they are
contaminated with the protein).* Eight peanut allergens
have been identified, these are arbitrarily termed Ara h 1 to
Ara h 8. Most authors believe that most of these peanut
allergens are members of the same seed storage protein
families.” Peanuts belong to the plant family of legumes,
which also includes soybeans, green beans, and lentils.
However, clinical cross reactivity between peanut and other
legumes have only been postulated to be less than 10%.
Scholnick et al showed that approximately 20% of preschool
children who are allergic to peanuts will outgrow their allergy
by the school years.” Hence, it is recommended that these
children be reassessed when they start school at around 5
years of age onwards.
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CONCLUSION

As the prevalence of food allergy is evidently high in Asian
patients with allergic rhinitis, it would be prudent to routinely
assess their IgE allergen specific levels and advice these
patients avoidance therapy, in order for better clinical
outcomes and more satisfied patients.

Competing interest section — the authors all declare that
they have no competing interest

Author contribution — KPP, conceived the study, collected the
patients, analyzed the data, and wrote the article. KAP, EBP,
TYNC, JKS - wrote the article, results, conclusion, and
methodology. CYH - performed the statistical analysis and
wrote the statistical section

Compliance with Ethical Standards

Funding: This study was NOT funded.

Ethical approval: All procedures performed in studies
involving human participants were in accordance with the
ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.

Informed consent was obtained from all individual
participants included in the study.

REFERENCES

1 Johansson SG, Bieber T, Dahl R, Friedmann PS, Lanier BQ, Lockey RF, et
al. Revised nomenclature for allergy for global use: Report of the
Nomenclature Review Committee of the World Allergy Organization,
October 2003. ] Allergy Clin Immunol 2004; 113: 832-6.

2 Bloom B, Jones LI, Freeman G. Summary health statistics for U.S. children:
National Health Interview Survey, 2012. Vital Health Stat 10. 2013;
258(258): 1-81.

3 Bahadori K, Doyle-Waters MM, Marra C, Lynd L, Alasaly K, Swiston ]
FitzGerald JM. Economic burden of asthma: a systematic review. BMC
Pulm Med. 2009; 9: 24

4  Akinbami L], Moorman JE, Bailey C, Zahran HS, King M, Johnson CA, Liu
X. Trends in asthma prevalence, health care use, and mortality in the
United States, 2001-2010. NCHS Data Brief. 2012; 94(94): 1-8.

5 Jackson KD, Howie LD, Akinbami L]. Trends in allergic conditions among
children: United States, 1997-2011. NCHS Data Brief. 2013; 121(121): 1-8.

6  Sicherer SH, Sampson HA. Food allergy: Epidemiology, pathogenesis,
diagnosis, and treatment. JAllergy Clin Immunol. 2014; 133(2): 291-307;
quiz 308.

7 Lee BW, Chew FT, Goh DYT. Changing prevalence of childhood allergic
diseases in Singapore. Proceedings of the 5th West-Pacific Allergy
Symposium & 7th Korea-Japan Joint Allergy Symposium. Italy: Monduzzi
Editore, 1997: 17-22.

8 Worldwide variation in prevalence of symptoms of asthma, allergic
rhinoconjunctivitis, and atopic eczema: ISAAC. The International Study of
Asthma and Allergies in Childhood (ISAAC) Steering Committee. Lancet.
1998; 351: 1225-32.

9 Wang Z. An allergy prevalence survey in population of 10,144 people.
Zhonghua Liu Xing Bing Xue Za Zhi. 1990; 11: 100-2.

10 Lee SI, Shin MH, Lee HB, Lee ]S, Son BK, Koh YY, et al. Prevalences of
symptoms of asthma and other allergic diseases in Korean children: a
nationwide questionnaire survey. | Korean Med Sci. 2001; 16: 155-64.

11 Iikura Y, Imai Y, Imai T, Akasawa A, Fujita K, Hoshiyama K, et al.
Frequency of immediate-type food allergy in children in Japan. Int Arch
Allergy Immunol. 1999; 118: 251-2.

12 Rona R], Keil T, Summers C, Gislason D, Zuidermeer L, Sodergren E, et al.
The prevalence of food allergy: a meta-analysis. ] Allergy Clin Immunol.
2007; 120: 638-46.

13 Avery NJ, King RM, Knight S, Hourihane JO. Assessment of quality of life
in children with peanut allergy. Pediatr Allergy Immunol. 2003;14(5): 378-
82.

14 Primeau MN, Kagan R, Joseph L, Lim H, Dufresne C, Duffy C, Prhcal D,
Clarke A. The psychological burden of peanut allergy as perceived by
adults with peanut allergy and the parents of peanut-allergic children.
Clin Exp Allergy 2000; 30(8): 1135-43.

219



Original Article

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Springston EE, Smith B, Shulruff ], Pongracic |, Holl ], Gupta RS. Variations
in quality of life amongcaregivers of food allergic children. Ann Allergy
Asthma Immunol. 2010; 105(4): 287-94.

Friedlander JL, Sheehan W], Baxi SN, Kopel LS, Gaffin JM, Ozonoff A, Fu
C, Gold DR, Phipatanakul W. Food allergy and increased asthma
morbidity in a School-based Inner-City Asthma Study. ] Allergy Clin
Immunol Pract. 2013; 1(5): 479-84.

Gupta R, Holdford D, Bilaver L, Dyer A, Holl JL, Meltzer D. The economic
impact of childhood food allergy in the United States. JAMA Pediatr. 2013;
167(11): 1026-31.

Liu AH, Jaramillo R, Sicherer SH, Wood RA, Bock SA, Burks AW, Massing
M, Cohn RD, Zeldin DC. National prevalence and risk factors for food
allergy and relationship to asthma: results from the National Health and
Nutrition Examination Survey 2005-2006. ] Allergy Clin Immunol.
2010;126(4):798-806. e13.

Bousquet ], Van Cauwenberge P, Khaltaev N; Aria Workshop Group;
World Health Organization. Allergic rhinitis and its impact on asthma. |
Allergy Clin Immunol. 2001; 108(5 Suppl): S147-5S334.

Sampson HA, Munoz-Furlong A, Campbell RL, et al. Second symposium
on the definition and management of anaphylaxis: summary report —
Second National Institute of Allergy and Infectious Disease/Food Allergy
and Anaphylaxis Network Symposium. | Allergy Clin Immunol 2006; 117:
391-7.

GerezI, Soh ], Soh S, Morales E, Ng PZ, et al: Prevalence of peanut and tree-
nut allergy in Singapore teenagers--estimates from a questionnaire survey,
allergy testing and food challenges. Paper presented at: World Allergy
Congress; 2007; Bangkok, Thailand.

Chiang WC, Kidon MI, Liew WK, Goh A, Tang JP, Chay OM: The changing
face of food hypersensitivity in an Asian community. Clin Exp Allergy.
2007, 37: 1055-1061. 10.1111/j.1365-2222.2007.02752.x.

Khoo ], Shek L, Khor ES, Wang DY, Lee BW: Pattern of sensitization to
common environmental allergens amongst atopic Singapore children in
the first 3 years of life. Asian Pac ] Allergy Immunol. 2001, 19: 225-9.
Hon KL, Leung TF, Lam MC, Wong KY, Chow CM, Ko WS, et al: Eczema
exacerbation and food atopy beyond infancy: how should we advise
Chinese parents about dietary history, eczema severity, and skin prick
testing?. Adv Ther. 2007, 24: 223-230. 10.1007/BF02849889.

Lo YC, Yang YH, Chiang BL: Food-specific immunoglobulin E among
children with atopic dermatitis: a retrospective study. ] Microbiol Immunol
Infect. 2005, 38: 338-42.

Shek L, Soh JY, Ng PZ, Morales EA, Ma S, Lee BW: Prevalence of peanut
and shellfish allergy in Singapore children estimated from a questionnaire
survey [Abstract]. ] Allergy Clin Immunol. 2007, 119: S118-120

Rancé F, Juchet A, Brémont F, Dutau G. Correlations between skin prick
tests using commercial extracts and fresh foods, specific IgE, and food
challenges. Allergy 1997; 52: 1031-5.

Verstege A, Mehl A, Rolinck-Werninghaus C, et al. The predictive value of
the skin prick test weal size for the outcome of oral food challenges. Clin
Exp Allergy 2005; 35: 1220-6.

Sicherer SH, Sampson HA. Food allergy. ] Allergy Clin Immunol 2006; 117:
5470-5.

Sampson HA. Food allergy. Part 2: diagnosis and management. ] Allergy
Clin Immunol 1999; 103: 981-9.

220

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

47

Sampson HA. Utility of food-specific IgE concentrations in predicting
symptomatic food allergy. | Allergy Clin Immunol 2001; 107: 891-6.
Turnbull JL1, Adams HN, Gorard DA. Review article: the diagnosis and
management of food allergy and food intolerances. Aliment Pharmacol
Ther. 2015 Jan; 41(1): 3-25.

Poulsen LK, Hansen TK, Norgaard A, Vestergaard H, Stahl Skov P,
Bindslev-Jensen C. Allergens from fi sh and egg. Allergy 2001; 56 Suppl 67:
39-42.

Romeira AM, Pires G, Gaspar A, Arede C, Morais-Almeida M, Rosado-
Pinto J. Egg allergy - to be or not to be boiled. Allergy 2003; 58: 533-4.
Lemon-Mule H, Sampson HA, Sicherer SH, Shreffl er WG, Noone S, Nowak
Wegrzyn A. Immunologic changes in children with egg allergy ingesting
extensively heated egg. ] Allergy Clin Immunol 2008; 122: 977-83.
Boyano-Martinez T, Garcia-Ara C, Diaz-Pena JM, Martin-Esteban M.
Prediction of tolerance on the basis of quantification of egg white-specific
IgE antibodies in children with egg allergy. J Allergy Clin Immunol 2002;
110: 304-9.

Monti G, Muratore MC, Peltran A, Bonfante G, Silvestro L, Oggero R,et al.
High incidence of adverse reactions to egg challenge on first known
exposure in young atopic dermatitis children: predictive value of skin
prick test and radio-allergosorbent test to egg proteins. Clin Exp Allergy
2002; 32: 1515-9.

Skripak JM, Matsui EC, Mudd K, Wood RA. The natural history of IgE
mediated cow’s milk allergy. ] Allergy Clin Immunol 2007; 120: 1172-7.
Saarinen KM, Pelkonen AS, Makela M], Savilahti E. Clinical course and
prognosis of cow’s milk allergy are dependent on milk-specific IgE status.
] Allergy Clin Immunol 2005; 116: 869-75.

Ahn KM, Han YS, Nam SY, Park HY, Shin MY, Lee SI. Prevalence of soy
protein hypersensitivity in cow’s milk protein-sensitive children in Korea. |
Korean Med Sci 2003; 18: 473-7

L'Hocine L, Boye JI. Allergenicity of soybean: new developments in
identification = of allergenic  proteins,  cross-reactivities and
hypoallergenization technologies. Crit Rev Food Sci Nutr 2007; 47: 127-43
Kemp A, Chiang WC, Gerez I, Goh A, Liew WK, Shek LP, Van Bever HP,
Lee BW. Childhood food allergy: a Singaporean perspective. Ann Acad
Med Singapore. 2010 May; 39(5): 404-11

Tatham AS, Shewry PR. Allergy to wheat and related cereals. Clin Exp
Allergy 2008; 38: 1712-26

Matricardi PM, Bockelbrink A, Beyer K, Keil T, Niggemann B, Gruber C, et
al. Primary versus secondary immunoglobulin E sensitization to soy and
wheat in the Multi-Centre Allergy Study cohort. Clin Exp Allergy 2008; 38:
493-500.

Liew WK, Chiang WC, Goh AE, Lim HH, Chay OM, Chang S, Tan JH, Shih
E, Kidon M. Paediatric anaphylaxis in a Singaporean children cohort:
changing food allergy triggers over time. Asia Pac Allergy. 2013 Jan; 3(1):
29-34.

Tham EH, Tay SY, Lim DL, Shek LP, Goh AE, Giam YC, et al. Epinephrine
auto-injector prescriptions as a reflection of the pattern of anaphylaxis in
an Asian population. Allergy Asthma Proc 2008; 29: 211-5.

Skolnick HS, Conover-Walker MK, Koerner CB, Sampson HA, Burks W,
Wood RA. The natural history of peanut allergy. ] Allergy Clin Immunol
2001; 107: 367-74.

Med | Malaysia Vol 72 No 4 August 2017





