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Abstract

Food allergy has become a significant global health issue particularly in pediatric populations.
A number of recent studies have reported that food allergy dramatically reduced quality of
life in affected children and their caregivers. This article aims to discuss impacts of food
hypersensitivity on childhood quality of life including potentially life-threatening
experiences, malnutritional status and psychological concerns. Finally, this study
demonstrated the effective management to prevent mortality and promote children’s quality
of life in terms of patient education and food allergen immunotherapy.

Food allergy is defined by the National
Institute of Allergy and Infectious Disease
expert panel as an adverse health effect
arising from a specific immune response that
occurs reproducibly on exposure to a given
food™ Food allergy has been categorized
as immunoglobulin E (IgE)-mediated, non-
IgE-mediated, and mixed IgE- and non-IgE-
mediated reactions.? IgE-mediated reactions
are represented by an immediate onset of
symptoms generally within 2 hours after ingestion
of or exposure to the culprit food. Clinical
manifestations typically involve the skin,
gastrointestinal tract, and respiratory tract.
Whereas, non—IgE-mediated reactions include
food-protein induced enterocolitis syndrome
(FPIES), food protein—induced enterocolitis,
proctocolitis, and enteropathy syndromes.® ¥
Non-IgE-mediate reactions cause abnormal
gastrointestinal conditions such as vomiting,
abdominal pain, diarrhea, bloody stool, and
failure to thrive.®) Mixed IgE- and non-IgE-
mediated reactions can cause atopic dermatitis,
a chronic relapsing inflammatory skin disease®
and eosinophilic gastrointestinal disease which
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presented with dysphagia, abdominal pain and
gastrointestinal bleeding, mostly associated with
blood eosinophilia.*

Up to now, food allergy has become a
significant global health concern. The prevalence
of food allergy is up to 10% of the population.®
In the past decades, food allergy appears to
continue to increase in the past decades.! > ©
The cause for an increase in food allergy is still
inconclusive.® Base on a US cross-sectional
survey among children under 18 years of age
from 1997 through 2007, the rate of reported
food allergy increased significantly from 3.9%
to 18% (p<0.01).® Likewise, a 10-year period
study in China that utilized oral food challenge
for diagnosing infants with food allergy presented
that the prevalence of food allergy increased from
3.5%to 7.7% (p=0.17).7 In Thailand, Lao-araya
and colleagues demonstrated the prevalence of
IgE-mediated food allergy among preschool
children in northern Thailand was more than
11.1% (95% confidence interval: 0.41-2.98%).®

Food allergy is more slightly common in
childhood than adulthood. It has been approximated
to affect 6 to 8% of children, compared with 2 to
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5% of adults.® Food allergy commonly starts
within 2 years of age and it is mostly outgrown
before adolescent years.!:>%. A population-based
study in Melbourne showed that more than 10%
of 1-year-old infants had positive results for oral
food challenge in at least one of the common
allergenic foods of infancy.'” The major food
allergens in the pediatric population are milk, egg,
soy, and wheat.” These kinds of food are primary
ingredients for general complementary food.
Children with food allergy greatly suffer not only
from food avoidance, but from allergic reactions
as well. Interestingly, some studies revealed that
food allergy provides greater negative impacts
on pediatric quality of life than other chronic
diseases. Recent studies demonstrated children
with peanut allergy have a poorer quality of life
than ones with diabetis mallitus.'-'? Additionally,
Primeau and colleagues found that children with
peanut allergy have more deterioration in amounts
and quality of daily activities than children with
rheumatologic diseases.'® Moreover, patients
with multiple food allergies tend to have poor
quality of life. According to the survey of 253
parents of food-allergic children, children with
more than two food allergies had significant lower
quality of life scores compared with those with
one or two food allergies.!¥

As mention previously, food allergy impairs
quality of life in many manners. This essay will
discuss impacts of food allergy on pediatric
quality of life and clinical management to improve
quality of life.

Impacts of food allergy on quality of life

This present article will focus on 3 aspects
including potentially life-threatening experiences,
malnutritional status and psychological problems.

The first aspect is life-threatening issues.
Some children with food allergy might be
suffered from life-threatening events including
anaphylaxis and food-protein induced enterocolitis
syndrome (FPIES). Anaphylaxis is the most
severe manifestation of IgE-mediated reactions.
The onset of symptoms abruptly develops
into life-threatening symptoms, for instance
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respiratory distress, abdominal cramping and
loss of consciousness." ' The limitation of
expressive language skills in young children
and the absence of cutaneous manifestation
in some pediatric patients makes diagnosis of
anaphylaxis markedly challenging, which could
lead to mortality.'® The rate of fatal reaction as
a result of food anaphylaxis is 1 in 800,000 per
year in children.!'” Another life-threatening
food allergic reaction is FPIES, a severe
manifestation of non-IgE-mediated reactions
characterized by severe protracted vomiting,
diarrhea and lethargy.-'® FPIES typically
happens in an infancy period and classically
resolves before 6 years of age, thus adult
population is not likely to be affected by this
reaction®. Considering FPIES typically occurs
in young infants, the patients will be vulnerable
to severe dehydration and hypotension. 829
Secondly, food allergy could contribute
to malnutrition in children, since most common
allergenic foods, including cow’s milk, hen’s
egg, soy, and wheat, are significant portions of
children’s diet providing essential nutrients.®» The
study of the British Dietetic Association revealed
that children with food allergies in UK are more
underweight than the general population.*" The
most common nutritional disorders in children with
food allergy are failure to thrive, micronutrient
deficiencies and feeding difficulties.®® Children
particularly with multiple food allergies have to
avoid many types of food.?» Some of them eat
the same ingredients almost every meal which
leads to inadequate nutritional intake. Moreover,
most parents are afraid to introduce new food to
their vulnerable kids because of concern about
allergic reactions. Dietary restriction can lead to
a shortage of micronutrients, particularly calcium
and vitamin D.?Y Noimark and colleagues
reported a child presented with hypocalcemic
seizure and rickets as a result of prolonged
breastfeeding, poor weaning, and inadequate
dietary supplementation.®” Furthermore, some
children who have extreme food avoidance are
likely to suffer from kwashiorkor, characterized
by extremity swelling in a person suffering from
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severe hypoalbuminemia.®* 29 Additionally, the
presence of peripheral edema concealing growth
failure obscured the clinical features that cause a
delay in receiving proper management.®)

Last but not least, children with food
allergy may suffer from psychologic problems.
Food allergy diagnosis requires children to be
aware of their environments at school, sporting
events, family parties, and even in their own
home®). Most of them have to prepare their
allergen-free food for eating outside their home
and miss social activities. For these reasons
could make them feel singled out and different
from friends. These circumstances can result in
social discrimination and bullying issue.(!: 232729
Shemesh and colleagues demonstrated that 31.5%
of the children with food allergy had a history
of being bullied, including threats with foods,
mainly by their classmates.*” Moreover, some
children with IgE-mediated food allergy are likely
to encounter life-threatening allergic reactions
including respiratory distress, severe abdominal
cramping or hypotension. The affected children
could be admitted to an intensive care unit for
a while and some of them might undergo many
invasive procedures such as taking blood samples,
drug injections, urinary catheter retaining and
even endotracheal intubation. These terrible
events could cause post-traumatic stress disorder
to the kids.C?

Clinical managements in food allergy

Though strict avoidance of allergenic food
is believed to be the most certain way to prevent
any allergic reactions, it is particularly difficult to
follow and also has chances of accidental exposure
and nutritional deficiency.®! *? Currently, there
are many interventions which were proposed for
preventing mortality and promoting quality of life.
This section will discuss about patient education
and immunotherapy.

Patient education is a key factor for
treatments of food allergy in all immunological
mechanisms.®? Physicians should identify
specific types of allergenic food by taking
medical histories, investigations including
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specific IgE, food-allergen skin tests and/or oral
food challenge, a gold standard in the diagnosis
of food allergy.®® Then the parents should be
informed about a kind of allergenic food and the
possibility of cross-reactivities to other food.
Caregivers should have basic knowledge about
food component and carefully read the food labels
before allowing their children to eat. Furthermore,
if their children have an accidental exposure to
culprit food, parents will know how to deal with
it. This is especialy important in the case that
children develop anaphylaxis. Caregivers must be
educated that anaphylaxis may present anywhere
with wide range of severity, from urticaria to
cardiopulmonary collapse. Thus, parents are
supposed to immediately inject adrenaline to
their children when an early sign of anaphylaxis
appears.®® Evidently, an accurate diagnosis
and clear recommendations make patients and
families have better qualities of life.®>
Immunotherapy (IT) is an effective
treatment for [gE-mediated food allergy. The aims
of IT are preventing anaphylaxis and eventually
developing tolerance to allergenic food. Generally,
most protocols of immunotherapy involve
giving gradually increasing amounts of specific
food allergen under medical supervision with
the goal of developing desensitization and
oral tolerance.®® 3" Studies have been done on
several types of food IT including subcutaneous,
sublingual, oral and epicutaneous routes.” 3%
Subcutaneous immunotherapy showed the
effectiveness for desensitization in patients
with peanut allergy. Unfortunately, it provides
major side effects including repeated
systemic reactions in most patients. Therefore,
subcutaneous immunotherapy has hardly been
used in a current clinical practice.®”*? Sublingual
immunotherapy is found to be safer than oral
immunotherapy (OIT) but recent studies showed
that it is less efficacious than the oral route.“!*?
Currently, OIT is a promising treatment because
it has been the best-studied approach.®®
Several studies demonstrated that OIT can
result in significant desensitization in most
patients.G7- 41. 43-49) Pregently, OIT has been
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effectively used for various allergenic foods
including cow’s milk, hen’s egg, peanut, and
wheat.“*®) While epicutaneous immunotherapy,
the latest method, is presented as an alternative
to OIT.C® Recent clinical trials revealed that
the epicutaneous route produced high safety and
tolerability particular for peanut allergy.“->"
However, it has been required ongoing studies
for longer-term effectiveness.

In conclusion, food allergy has influences
over children’s lives in many aspects, including
the risk of life-threatening experiences,
malnutrition, and psychological problems. Two
major clinical managements are patient education
and immunotherapy. Improving quality of life
in children with food allergy requires patient
education and cooperation among care givers
and pediatric allergists. Immunotherapy is a
promising intervention for preventing severe
allergic reactions and inducing tolerance to food
allergens.

References

1. Boyce JA, Assa’ad A, Burks AW, et al.
Guidelines for the diagnosis and management
of food allergy in the United States: summary
of the NIAID-sponsored expert panel
report. Nutrition research (New York, NY).
2011;31:61-75.

2. Mehta H, Groetch M, Wang J. Growth and
nutritional concerns in children with food
allergy. Current opinion in allergy and
clinical immunology. 2013;13:275-9.

3.  Burks AW, Tang M, Sicherer S, Muraro A,
Eigenmann PA, Ebisawa M, et al. ICON:
food allergy. The Journal of allergy and
clinical immunology. 2012;129:906-20.

4. Thomsen SF. Atopic dermatitis: natural
history, diagnosis, and treatment. ISRN
allergy. 2014;2014:354250.

5. Sicherer SH, Sampson HA. Food allergy:
Epidemiology, pathogenesis, diagnosis, and
treatment. The Journal of allergy and clinical
immunology. 2014;133:291-307; quiz 8.

Ao 53
70 wiaan YU

11.

12.

13.

Branum AM, Lukacs SL. Food allergy among
children in the United States. Pediatrics.
2009;124:1549-55.

Hu Y, Chen J, Li H. Comparison of food
allergy prevalence among Chinese infants
in Chongqing, 2009 versus 1999. Pediatrics
international : official journal of the Japan
Pediatric Society. 2010;52:820-4.
Lao-araya M, Trakultivakorn M. Prevalence
of food allergy among preschool children in
northern Thailand. Pediatrics international :
official journal of the Japan Pediatric Society.
2012;54:238-43.

Savage J, Sicherer S, Wood R. The Natural
History of Food Allergy. The journal of
allergy and clinical immunology In practice.
2016;4:196-203; quiz 4.

. Osborne NJ, Koplin JJ, Martin PE, et

al. Prevalence of challenge-proven IgE-
mediated food allergy using population-
based sampling and predetermined challenge
criteria in infants. The Journal of allergy and
clinical immunology. 2011;127:668-76.e1-2.
Flokstra-de Blok BM, van der Velde JL,
Vlieg-Boerstra BJ, et al. Health-related
quality of life of food allergic patients
measured with generic and disease-specific
questionnaires. Allergy. 2010;65:1031-8.
Avery NJ, King RM, Knight S, Hourihane
JO. Assessment of quality of life in children
with peanut allergy. Pediatric allergy and
immunology : official publication of the
European Society of Pediatric Allergy and
Immunology. 2003;14:378-82.

Primeau MN, Kagan R, Joseph L, et al.
The psychological burden of peanut allergy
as perceived by adults with peanut allergy
and the parents of peanut-allergic children.
Clinical and experimental allergy : journal of
the British Society for Allergy and Clinical
Immunology. 2000;30:1135-43.

. Sicherer SH, Noone SA, Mufioz-Furlong

A. The impact of childhood food allergy
on quality of life. Annals of allergy, asthma
& immunology : official publication of the
American College of Allergy, Asthma, &
Immunology. 2001;87:461-4.

]15%1’15(]3»115!’3“]1?[1?{0’154 UNAN-TAN 2564



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Lange L. Quality of life in the setting of
anaphylaxis and food allergy. Allergo journal
international. 2014;23:252-60.

Wang J, Sampson HA. Food anaphylaxis.
Clinical and experimental allergy : journal of
the British Society for Allergy and Clinical
Immunology. 2007;37:651-60.

Turner PJ, Jerschow E, Umasunthar T, Lin R,
Campbell DE, Boyle RJ. Fatal Anaphylaxis:
Mortality Rate and Risk Factors. The journal
of allergy and clinical immunology In
practice. 2017;5:1169-78.

Caubet JC, Ford LS, Sickles L, et al. Clinical
features and resolution of food protein-
induced enterocolitis syndrome: 10-year
experience. The Journal of allergy and
clinical immunology. 2014;134:382-9.
Nowak-Wegrzyn A, Chehade M, Groetch
ME, et al. International consensus guidelines
for the diagnosis and management of food
protein-induced enterocolitis syndrome:
Executive summary-Workgroup Report of
the Adverse Reactions to Foods Committee,
American Academy of Allergy, Asthma &
Immunology. The Journal of allergy and
clinical immunology. 2017;139:1111-26.¢4.
Agyemang A, Nowak-Wegrzyn A. Food
Protein-Induced Enterocolitis Syndrome: a
Comprehensive Review. Clinical reviews in
allergy & immunology. 2019;57:261-71.
Meyer R, De Koker C, Dziubak R, et al.
Malnutrition in children with food allergies
in the UK. Journal of human nutrition and
dietetics : the official journal of the British
Dietetic Association. 2014;27:227-35.
Meyer R. Nutritional disorders resulting from
food allergy in children. Pediatric allergy
and immunology : official publication of the
European Society of Pediatric Allergy and
Immunology. 2018;29:689-704.

Walkner M, Warren C, Gupta RS. Quality
of Life in Food Allergy Patients and Their
Families. Pediatric clinics of North America.
2015;62:1453-61.

Noimark L, Cox HE. Nutritional problems
related to food allergy in childhood. Pediatric

P | A <
Wﬁﬂié‘f‘l’lﬂéllﬂxiﬂ75!!Wi’ﬂ?/i?iﬁi’]@ﬂJﬂﬂ’V‘?iJﬁWﬂﬂﬂﬂ

25.

26.

27.

28.

29.

30.

31.

32.

33.

allergy and immunology : official publication
of the European Society of Pediatric Allergy
and Immunology. 2008;19(2):188-95.

Liu T, Howard RM, Mancini AJ, et al.
Kwashiorkor in the United States: fad
diets, perceived and true milk allergy,
and nutritional ignorance. Archives of
dermatology. 2001;137:630-6.

Alvares M, Kao L, Mittal V, Wuu A, Clark A,
Bird JA. Misdiagnosed food allergy resulting
in severe malnutrition in an infant. Pediatrics.
2013;132:e229-32.

Springston EE, Smith B, Shulruff J,
Pongracic J, Holl J, Gupta RS. Variations
in quality of life among caregivers of food
allergic children. Annals of allergy, asthma
& immunology : official publication of the
American College of Allergy, Asthma, &
Immunology. 2010;105:287-94.

Lieberman JA, Sicherer SH. Quality of life
in food allergy. Current opinion in allergy
and clinical immunology. 2011;11:236-42.
Shemesh E, Annunziato RA, Ambrose MA,
et al. Child and parental reports of bullying
in a consecutive sample of children with food
allergy. Pediatrics. 2013;131:e10-7.

Kelsay K. Psychological aspects of food
allergy. Current allergy and asthma reports.
2003;3:41-6.

Muraro A, Werfel T, Hoffmann-
Sommergruber K, et al. EAACI food
allergy and anaphylaxis guidelines: diagnosis
and management of food allergy. Allergy.
2014;69:1008-25.

Costa C, Coimbra A, Vitor A, Aguiar R,
Ferreira AL, Todo-Bom A. Food allergy-
From food avoidance to active treatment.
Scandinavian journal of immunology.
2020;91:e12824.

Eigenmann PA. Do we still need oral
food challenges for the diagnosis of food
allergy? Pediatric allergy and immunology :
official publication of the European Society
of Pediatric Allergy and Immunology.
2018;29:239-42.

71



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

72

Wright BL, Walkner M, Vickery BP,
Gupta RS. Clinical Management of Food
Allergy. Pediatric clinics of North America.
2015;62:1409-24.

Gillespie CA, Woodgate RL, Chalmers KI,
Watson WT. “Living with risk”: mothering a
child with food-induced anaphylaxis. Journal
of pediatric nursing. 2007;22:30-42.

Wai CYY, Leung NYH, Leung PSC, Chu
KH. Immunotherapy of Food Allergy: a
Comprehensive Review. Clinical reviews in
allergy & immunology. 2019;57:55-73.
Wood RA. Food allergen immunotherapy:
Current status and prospects for the
future. The Journal of allergy and clinical
immunology. 2016;137:973-82.

Kim EH, Burks AW. Food allergy
immunotherapy: Oral immunotherapy and
epicutaneous immunotherapy. Allergy.
2020;75:1337-46.

Oppenheimer JJ, Nelson HS, Bock SA,
Christensen F, Leung DY. Treatment of
peanut allergy with rush immunotherapy. The
Journal of allergy and clinical immunology.
1992;90:256-62.

Nelson HS, Lahr J, Rule R, Bock A, Leung
D. Treatment of anaphylactic sensitivity to
peanuts by immunotherapy with injections
of aqueous peanut extract. The Journal of
allergy and clinical immunology. 1997;99
(Pt 1):744-51.

Keet CA, Frischmeyer-Guerrerio PA,
Thyagarajan A, et al. The safety and efficacy
of sublingual and oral immunotherapy for
milk allergy. The Journal of allergy and
clinical immunology. 2012;129(2):448-55,
55.el-5.

Chin SJ, Vickery BP, Kulis MD, et al.
Sublingual versus oral immunotherapy for
peanut-allergic children: a retrospective
comparison. The Journal of allergy and
clinical immunology. 2013;132:476-8.¢2.
Staden U, Rolinck-Werninghaus C, Brewe F,
Wahn U, Niggemann B, Beyer K. Specific
oral tolerance induction in food allergy in
children: efficacy and clinical patterns of
reaction. Allergy. 2007;62:1261-9.

~o &
WU IANY YU A

44.

45.

46.

47.

48.

49.

50.

51.

Vickery BP, Scurlock AM, Kulis M, et al.
Sustained unresponsiveness to peanut in
subjects who have completed peanut oral
immunotherapy. The Journal of allergy and
clinical immunology. 2014;133:468-75.
Burks AW, Jones SM, Wood RA, et al. Oral
immunotherapy for treatment of egg allergy
in children. The New England journal of
medicine. 2012;367:233-43.
Nowak-Wegrzyn A, Wood RA, Nadeau
KC, et al. Multicenter, randomized, double-
blind, placebo-controlled clinical trial of
vital wheat gluten oral immunotherapy. The
Journal of allergy and clinical immunology.
2019;143:651-61.€9.

Anvari S, Anagnostou K. The Nuts and Bolts
of Food Immunotherapy: The Future of
Food Allergy. Children (Basel, Switzerland).
2018;5(4).

Pacharn P, Vichyanond P. Immunotherapy for
IgE-mediated wheat allergy. Human vaccines
& immunotherapeutics. 2017;13:2462-6.
Fleischer DM, Greenhawt M, Sussman G,
Bégin P, Nowak-Wegrzyn A, Petroni D, et
al. Effect of Epicutaneous Immunotherapy
vs Placebo on Reaction to Peanut Protein
Ingestion Among Children With Peanut
Allergy: The PEPITES Randomized Clinical
Trial. Jama. 2019;321:946-55.

Jones SM, Sicherer SH, Burks AW, Leung DY,
Lindblad RW, Dawson P, et al. Epicutaneous
immunotherapy for the treatment of peanut
allergy in children and young adults. The
Journal of allergy and clinical immunology.
2017;139:1242-52.¢9.

Wang J, Sampson HA. Safety and efficacy
of epicutaneous immunotherapy for food
allergy. Pediatric allergy and immunology :
official publication of the European Society
of Pediatric Allergy and Immunology.
2018;29:341-9.

]15%1’15(]3»115!’3“]1?[1?{0’154 UNAN-TAN 2564



wamzmuaaamsuﬁmwﬂ%iaqmﬂﬂwﬁ%mmau?in

<

WIAUNA IANYYHIA

Y 3 o Ao o o < aw
mauwormsuilaiguamndiagvoannilszmanilanlaomwizlulszmnadn nulTeny
1 4 1 [ 1 a < Y 1 3 1% o
'NﬂWiLLW’t’)TW]ﬁﬁ\‘]Naﬂﬁgﬂ‘Uﬂ‘(’JN?J"IﬂGI’E)ﬂﬂ!ﬂWW%'JWU’ENLﬂﬂLLaSEjLaENﬂ Uﬂﬂ??ﬂﬁﬁ?ﬂf‘]ﬂigﬁﬁﬂiu

) a Y [ a < k4 [ a
ﬂ?iu%ﬁu@uﬁgﬂﬂﬂiﬁlwaﬂﬁ%TI‘IJGU'E’NﬂTiLLW‘O”IW”I'i@]f’]ﬂﬂ!ﬂ"l‘l/\l%'lﬁsllﬂﬁmﬂiuﬂilmTiﬂﬂﬂﬁJ@‘l@%'Jﬁ

[y a =R ax [ A Aa a £ Y

ﬂTJ%‘VJ‘WIﬂ“]f‘L!"IﬂWi L!ﬁ%ﬂﬂgjﬂ?ﬁﬂlﬂ?‘w%@] ilelﬂ\n‘ﬁﬂWi@JLmiﬂHTﬂiJﬂigf‘ﬁ/]‘ﬁﬂTW G]N‘]Jizﬂﬂﬂﬂ?]ﬂ

Y Yo Y A A A Y Avaw A a Y @
mﬂwmmgﬂnqﬂ’gﬂumwamaEmmm*smmuazmaﬂgummmam@mmmw HAagN13IINYINIG

9 Y  an @ ay o . - A =) Aa d‘dd%’
LND1HITAIBITMIUTUNUANY (food allergen immunotherapy) (oI l1iHTI8NAMAINTIONATY

' A Y ay o Ao ' o ' A A
HUWIGNUUN gy@ﬂnmmsgﬁmmw NQINTURANITIIVNTIN ﬁﬂ7ﬂuﬁq'ﬁlm7mﬁﬂll1405177971171757%17

P | A <
Wﬁﬂié‘f‘l’lﬂélli’Nﬂ75!!Wi’ﬂ?/i?iﬁi’]@ﬂ‘lﬂﬂ’wﬁ?ﬁ%ﬂﬂﬂﬂ

73



