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ABSTRACT
Background: Cashew nut allergy is a significant tree nut ghethat is increasing gradually
and becoming serious health issue these days.gAherresponsible for cashew nut allergy
are highly potent and for some people, these @acthave the potential to be severe and
even life-threatening (anaphylaxis). Increased aonion of cashew nuts and a change in
eating and cooking may be responsible. It's timespoead the knowledge and awareness
about cashew nut allergy among society, clinics@aalopment of clinical confession.
Scope and approach: In recent era, various researches regarding cashgvallergy are
under consideration. In this comprehensive revigewestigations were carried to identify
aspects of cashew nut allergy including its prawede characteristics, processing effects,
different allergens, diagnosis and management.
Key findings and conclusion: Main etiology is the utilization of minor quantityf cashew
nut allergens like Ana-0-3, Ana-o-1 and Ana-o-Qpwsed to be very powerful as compared
to other tree nuts. Its prevalence is increasipg@ally in children. Several methods like oral
immunotherapy, adrenaline auto-injector device emxdymatic processing are very helpful in
the treatment of this emerging type of allergy. Btwrer, labelling of foods products having
cashew nuts plays significant role in preventioncathew nut allergy. This information
concludes that allergen of cashew nut allergy mapdwerful that is chronic cause of many

immune disorders.

Key words: cashew nuts, allergy, allergens, oral immunoterhypersensitivity
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ABSTRACT

Background: Cashew nut allergy is a significant tree nut ghethat is increasing gradually
and becoming serious health issue these days.gAherresponsible for cashew nut allergy
are highly potent and for some people, these @acthave the potential to be severe and
even life-threatening (anaphylaxis). Increased aonion of cashew nuts and a change in
eating and cooking may be responsible. It's timespoead the knowledge and awareness
about cashew nut allergy among society, clinics@aalopment of clinical confession.

Scope and approach: In recent era, various researches regarding cashgvallergy are
under consideration. In this comprehensive reviewestigations were carried to identify
aspects of cashew nut allergy including its prawede characteristics, processing effects,
different allergens, diagnosis and management.

Key findings and conclusion: Main etiology is the utilization of minor quantityf cashew
nut allergens like Ana-0-3, Ana-o-1 and Ana-o-Qpwsed to be very powerful as compared
to other tree nuts. Its prevalence is increasipg@ally in children. Several methods like oral
immunotherapy, adrenaline auto-injector device emxdymatic processing are very helpful in
the treatment of this emerging type of allergy. Btwrer, labelling of foods products having

cashew nuts plays significant role in preventioncathew nut allergy. This information
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concludes that allergen of cashew nut allergy napdwerful that is chronic cause of many

immune disorders.
Key words: cashew nuts, allergy, allergens, oral immunoterhypersensitivity

1. BACKGROUND

Allergic reactions are ranged from insignificanégnssymptoms to anaphylactic shock
and resulted in about 200,000 emergency regionts \d@anually (Clark et al., 2011). These
are caused by various foods. Proteins in thesesf@rd the components responsible to
stimulate the allergic reactions and are presetiirge different forms i.e. primary, secondary
and tertiary proteins. Allergic reactions are owingingle peculiar food (i.e. if allergy is due
to a single type of protein found in eatables pegnut or egg) or multi foods (i.e. if allergy is
due to one or more than one protein in more thanfood). Proteins that are exploited in the
processing of food are derived from different sesrcThey are estimated to be grouped in
gelatin that are animal proteins and milk protefinat are derived from animals (Penny,
1999). Indeed, vegetable proteins are comparateeiyomic and easily available in market
than other proteins. These proteins show immenssppctive as direct food for the
utilization of humans. Tree nuts and peanuts apamsible for intense stern complications
and reactions and occupy the majority of fatal fowtlced reactions (Bock, Furlong &
Sampson2007).

Tree nut allergy is common and often severe. Ithe®me an important heal concern as
availability and consumption increased. The prawadeof this type of allergy varies by age
and geographic region and appears to have increasildren. Accidental ingestion of tree
nuts is common. Tree nuts allergy reactions rarrgen fmild itching of the mouth to
anaphylaxis. It accounts for 18-40 % of cases aphaglaxis (Weinberger & Sicherer, 2018).
In a report presented by American Heart AssociatiGgtary metrics, nuts are the most
important components for promoting health and aidecreasing the rate of various diseases
for 2020 (Jones et al., 2010).

Especially in pine nut, the pattern of fatty acmhposition proved to have advantages
because of the minimum saturated fatty acid substamnd maximum unsaturated fatty
acids. Linoleic acid is present abundantly in pm&s and these are proved to exhibit
advantageous consequences on blood lipids, bles$pre, and serum cholesterol (Nergiz &
Donmez, 2004). Although for two decades or more ghanut allergy has been going to
increase, recent studies and researches poinhaiutashew nut is considering as important
type of food allergen (Hourihane et al., 2001; Raridat, Bourrier & Sabouraud, 2003).

2



63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

The rapid proliferation in the utilization of cashewuts and the alteration in cooking and
eating traditions are dependable due to rapid as&reén consequences of cashew nut allergy
(Rance, Bidat, Bourrier & Sabouraud, 2003). Inoual.&2018) reported that cashew nuts are
capable of causing severe allergic reaction. Thasebeen an increasing trend of cashew nut
allergies in whole world especially Singapore (@hét al., 2018). In a study, Van der Valk et
al. (2014) testified that the prevalence of cashetvallergy is increasing day by day but the
level of evidence for this is low. This allergy olves severe reactions including anaphylaxis.
But it is clearly an underestimated important Hezdte problem especially in children.

1.1. Cashew Nuts

Cashew nutAnacardium occidentale L., belongs to the Anacardiaceae family and is an
evergreen tree native from northeast region of iBrazich expanded spontaneously in South
American countries (Asogwa et al., 2008). In alnsdsteenth century, cashew nuts are dig in
Portugal in northeastern part and in count, thé@asnut trees are also circulated in other
region of the world (Ologunde et al., 201Cashews are the third most consumed tree nut in
the United States (Mah et al., 2017). Among trets,ncashew nuts rank third in worldwide
production (kernel basis), with a world averagedpiiion of 547,371 metric tons (kernel
basis) in the last 10 years with a continuous mgisiend. Cashew trees can grow from sea
level to an altitude of 1000 m. the tree producesoft, shiny, and juicy fruit known as
cashew apple which bears a single-seeded nutliotitsm covered with a hard gray shell.

Cashew nut Anacardium occidentale L.) kernels are regarded as a nutritious food
product, worldwide. The kernels of cashew nuts externally covered with a thin and
reddish-brown-coloured skin, known as testa. Tis¢éateonstitutes about 1-3% of the total
weight of cashew nuts and is found to provide & source of hydrolysable tannins with
polymeric proanthocyanidins as major polyphenolsoXTet al., 2011). In general, the
predominant phenolic acids identified in cashewnskie syringic, gallic, and p-coumaric
acids. High temperature (HT)-treated (130 °C forn38) cashew skin demonstrated 3-fold
higher gallic acid compared to raw cashew, sugggshe release of gallic acid during heat
processing. The skin of cashew contains higher afsoof hydrolysable tannins, catechin,
epicatechin, and epigallocatechin than raw cashew.

Thus, it is possible that roasting may yield gadla@d from hydrolysable tannins present,
leading to its higher content in roasted skin. Hietreated cashew skin had a higher TPC
and antioxidant activity than the low-temperatuesated (70 °C for 6 h) samples. In general,
HT-treated skin had a higher flavonoid content, amhilemonstrated a significant increase

compared to the raw skin. The results obtained BY.El analysis confirmed the liberation
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and isomerisation of these compounds during heairtrent of cashew skin. This further
lends support to the significant decrease in tagopmtent in HT treated cashew skin. More
research should be carried out to determine therfl@ids content of cashew co-products.

As per nutritional characterization, it is notédttthe roasting processes had some effect
on moisture, protein, phospholipids, sugars, amhiceminerals. All the types of the cashews
were found to contain bioactive compounds includdhgjc acid, linoleic acid, phytosterols,
arginine, tocopherols, magnesium, and phenolic camgs. Of the three varieties, the
wrapped nuts had the highest concentrations of gilesnand tocopherols, due to the
presence of the skins. The concentrations of pksftols in all of the cashew varieties were
higher than reported values for other nuts (Grigibean, 2017).

The raw cashew nut kernels were found to possqgeeapble levels of certain bioactive
compounds such aB-carotene, lutein, zeaxanthim-tocopherol, y-tocopherol, thiamin,
stearic acid, oleic acid, and linoleic acid. Whertd®g Flores hand-cracking method exhibited
similar levels of carotenoids, thiamin, and unsateed fatty acids in cashew nuts when
compared to raw unprocessed samples (Jennifer, &04l0). These products were found to
contain bioactive compounds including mono- ang/uisaturated fatty acids, phytosterols,
arginine, magnesium, tocopherols, and phenolic camgs. All the types of cashews
exhibited higher levels of phytosterols than theoants reported for other tree nuts (Griffin
& Dean, 2017).

Generally, cashew nut considered as a nut is mot &ut a seed. Cashew nut is cultured
on the edge of the cashew apple and its shapetamtiuse is just like kidney. Cashew nut is
surrounded by a covering which has layers of haroifuDue to the presence of noxious oil,
the cashew is to be baked before eating. The staladesign of cashew tree proves it to be a
leading tree crop for retrieving area of land. Tgreductivity of the plant can also be
increased by thwarting the cutting of forests ankikiting soil erosion. The substantial
importance is shown by cashew tree due to the pcesef various components of large
economic value.

The role of nuts is vital in nutrition of differentvilizations and societies for eras and is
basically because of maximum energy, nutritive ificance, and different inimitable flavor.
It is also examined that nuts are used to recosgchwlogical problems (Carey, Poulose, &
Hale, 2012; Herbison et al., 2012), to improve mineraisiey in bones (Rivas et al., 2013)
also lower the rate of depression (Sanhueza, RyaRoXcroft, 2013). Nuts played an
important role in diets of many cultures and caalions for centuries due to its high energy

and nutritional value as well as its huge varietyflavors and unique taste. Furthermore,
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consumption of tree nuts had been linked with sdvieealth benefits during the last years
due to its particular nutritional composition. Tragts are known to contain a high content of
unsaturated fatty acids, both mono and polyunsetdréatty acids, combined with a huge
variety of vitamins, minerals, amino acids, phyosls and generous content of fiber.
Consumption of nuts incorporated in a healthy dias associated not only to a reduced risk
of cardiovascular disease and mortality, especialbjase of stroke, but also to decreased risk
of metabolic syndrome, diabetes, mental healthredsjon, weight gain and obesity (Kris-
Etherton et al., 2008; Ros et al., 2010; Estruchl.e2013; Fernandez-Montero et al., 2013;
Mitjavila et al., 2013; Kendall et al., 2011; Caretyal., 2012; Herbison et al., 2012; Rivas et
al., 2013; Sanhueza et al., 2013; Bes-Rastrold. £2009).

Cashew trees are widely spread over tropical ackme to the equator; therefore, the
nutritional composition of cashew nuts may varydsigin. Cashew nuts are the source of
unsaturated fatty acids, vitamins, fibers, steapld amino acids wherever it is grown. As far
as the bioactive compounds of cashew nuts are noedecashew nuts have beta carotene,
lutein, zeaxanthin, alpha-tocopherol, gama-tocoghéhiamin, stearic acid, oleic acid and
linoleic acid (Trox et al., 2010). Their injecti@re important and prove to be beneficial in
reference to health (Ric®ullo & Salvado,2016). Cashews are associated with reduced
cardiovascular disease risk because these are afiuwidh monounsaturated fatty acids and
polyunsaturated fatty acids (Mah et al., 2017).

The cashew fruit possesses maximum nutrient valoerishing fats and also substantial
guantity of vitamins, amino acids, sterols and maigethat exhibits healthy and advantageous
consequences on physical condition (Gupta & Prgk28h4; Ras, Geleijnse & Trautwein,
2014, Blais et al., 2015). Cashews nuts also hatiexadants such as anacardic acids which
are alkyl phenols (Medeiros-Linard et al., 2018)eTrecent research has exhibited that the
powdered milk is utilized in the manufacturing ¢drsdard recipe of milk chocolate and can
be substituted with about 25% roasted cashew kei@gunwolu & Akinwale, 2003).
Cashew nuts are main constituent in many procdsgeld including confectionery products,
butters and bakery products and use as a maindiegitan snacks. Cashew apple possesses a
constituent that exhibits an important role in pneduction of cashew kernels, spirits and the
cashew beverages shows great importance becalsiofy oil approximately 40-57% and
protein content about 21% (Fetuga, Babatunde, Bkpen& Oyenuga, 1975). Due to having
the characteristics of frailty, they are used idiag sweetness in the desserts.

Cashew nut is use in many countries particularlindian cuisines, Chinese and Thai. In

the ranking of worldwide edifice of edible nutsetbashew nut comes df Bumber and the
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main exporters of cashew nuts are Vietnam, IndiegziB and Nigeria considered. On
plantation scale, the farming of cashew nut ispiahned, in those countries which produce
cashew nut in bulk. A very powerful labour is regdi for the handling of cashew nut,
followed by the conversion of raw nut to edibleles nut, therefore the price of cashew nut
is greater than peanuts and other nuts. In wadnkl production of cashew nut is increasing
very rapidly. The production of cashew nut increabeut tenfold in previous 50 years. A
remarkable difference has been seen in the developraf cashew nut, in 2010 the
production was improved approximately 3.58 millimmnes in 2010 (Ali and Judge, 2001).
Although being the third most produced nut worldsyitb date, very little research has been
made on cashews.

2. Epidemiology

It is difficult for food allergens to develop theaurrence and dominance due to different
reasons. It is reported that about 170 foods agenthin cause of IgE-mediated reactions.
However, the foremost consequences are intensivihe@most communal eatables. In the
occurrence and different consequences of foodgalfey changes had been observed over
time. Indeed, different reports are observing tgbtent in raising the consequences in the
past 10 to 20 years (Branum & Lukacs, 2009).

Different reports about food allergens in referemaeoccurrence, consequences, and
natural history becomes problematic in comparisatabse of the irregularity and
insufficiency according to the recent definition fobd allergens. Generally, many diverse
reports show the consequences related to the treallergy. The most common tree nut
allergy is said to be the allergy from cashew nhtsyever the significance of cashew nut
allergy is of great importance (Sicherer et al.0D0 The reports reveal that cashew nut
allergy is found in infants to greater extent andclinical practice there is an increased
recognition of cashew nut allergy (Rance, BidatuBier & Sabouraud, 2003; Davoren &
Peake, 2005). In a study, it was revealed thatcqmately 0.08% of infants less than 4
years in the United Kingdom were reported to bdthemmpromised and sensitized because
of cashew nuts (Tariqg et al., 1996). Hasegawa.R@D9) observed relatively more cashew
nutallergy in female adults. The study of York et(@011) indicateshat cashew nut allergy
may be more prevalent in the Asipopulation.

It is also examined that approximately 41% of theividuals with nut allergy in France
are found to be sensitive in reference to cashew(Mautrin et al., 1998). Comparative
increase percentage of cashew nut allergy was eeaimn adult females (Hasegawa et al.,

2009). Another study reveals that cashew nut atlesdnibits a variety of consequences in the
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Asian people (York, Dunbar & Luy2007). Out of 100, about 41 individuals are consetu
from the multicultural pediatric allergy clinic ibeicester (UK) having medical record that
suggests the presence of cashew nut allergy igiietidrom either Asian British or Asian
background in combination with approximately 21%iwduals in reference to the history
indicative of allergy to other nuts. Due to thetdrg intake the Asian infants have earlier
exposure to cashew nuts in contrast to the otheulptons worldwide. Instead of the
increasing impacts exhibited by cashew nuts seasitin and clinical allergy,
methodologically and rigorous studies the docuntemtas not yet been displayed.

The plants ofAnacardiacea family are responsible for urushiol dermatitis asmdo a
cause of systemic dermatitis and serious allergteraction dermatitis. Cashew nut is
surrounded by a shell and urushiol having ancamddt cardol acid, which is found in cashew
nut shell oil. About 57 individuals which have aflg from cashew nut develop a poison ivy-
like dermatitis in 1 to 8 days after the intakecabhew nut contaminated by shell oil. Four
had rectal itching, three had burning of the moatig nine who responded to the cashew
extract also responded to poison urushiol. In eviyears, the risk of anaphylaxis is
increasing, due to increase in the number of thabskelren who had cashew nut allergy.
Author suggested that in this case after liverdpdantation, hypersensitivity may occur due
to the transfer of IgE-mediated with possibly sevagnificances (Phan et al., 2003).

3. Allergens Present in Cashew Nuts

The clinical significance in reference to nuts agleew sensitization is maximum because
ingesting the nuts instigate various allergic ds&sa A competitive inhibition test is use to
confirm the presence of cashew allergen in an iddal (Valk et al.,, 2016). The
expression allergy and allergic disease generallyprehend and the medical situations are
concerned with modified immunologic reactivity. Hhean either be Immunoglobulin E
(IgE) mediated or non- Immunoglobulin E (non IgE¢drated. Immunoglobulin E mediated
is defined as the exceptional group of immunoglwisuthat are mediated by the proximate
reactions of allergy (Clark et al., 2011).

Ana o 1, a vicilin; Ana o 2, a legumin-like 11S igin; and Ana o 3, a 2S albumin, are
well known cashew nut allergens. The Ana o 1 hasstance to heat and proteolysis
(Robotham et al., 2005). These are categorized exxl sstorage proteins. Western
immunoblotting checked the cashew nut allergicgmasi, 81% are allergic to recombinant
Ana o0 3, 62% to recombinant Ana o 2 and 50% arergif to recombinant Ana o 1.
Sensitization to Ana o 3 is the best predictorlofical allergy. The cashew nut allergy has

been reported second most prevalent tree nut gliergynited States, after walnut allergy.

7



233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266

They are responsible to increase the pervasivesiesashew allergy especially in infants
(Rance, Bidat, Bourrier & Sabouraud, 2003; Houréhanal., 2001).

The IgE-binding proteins for example 30 kDa & 44&kproteins are able to identify with
the help of IgE-immuno blot in protein extractstbése nuts (Asero et al., 2014). It is also
observed for the characterization, purification a&hehtification of the IgE-binding proteins.
The specificity of the IgE targets may be focusedtiie examination and utilization of
particular antibodies (Zienkiewicz et al., 2015)ypdallergenic and immunogenic are
responsible for the production of protein allergans is the primary approach in emerging
the immunotherapy elements because of the allergidsd by IgE. Extensive work is
performed on influencing the various allergens wmmbination of recombinant DNA
technology. For instance, the location based nariatidue to allergens are responsible for
destruction of IgE-combining characteristics. Tlaeg also responsible for preserving T-cell
epitopes that are the major cause of allergy.

From the extract of soluble proteins, the defatishew nut flour is manufactured (Sathe
et al.,, 1997). The amount of proteins can be eséichay the use of the Bradford protein
assay (BioRad Laboratories, Inc, Hercules, Caiif)combination of the standard protein
such as BSA. The effectiveness of pyrrole-2-carluteteyde salicylhydrazone (PCSH) that is
used in the immunotherapy for the allergy of castwmam be estimated by lowering the
reaction of IgE and preserving T cell enhancingatéies due to the presence of simple
pepsin digestion. Pyrrole-2-carboxaldehyde salygthzone is responsible for the cure of
cashew allergy which is mediated by pyrrole-2-cadbdehyde salicylhydrazone
immunotherapy. It works with effectiveness as penied by native cashew proteins (nCSH)
immunotherapy. It allows lowering the allergic reaes on contest with native cashew
proteins. Pyrrole-2-carboxaldehyde salicylhydrazorsd native cashew proteins
immunotherapy, consequences in increased; &J@ 1gG,anti- native cashew proteins
ranges concerned with placebo.

The best examined treatment for the eradicatioseefl or any type of allergy at present
time is by the evading of allergen. The best wagralicate tree nuts, seeds or peanuts from
the diet has no nutritional consequences for thenaof the individuals. Children suffering
from food allergy are suggested to bring their dwmch box to school and advised not to
share with other classmates. In common food préparand eating areas, where majority of
children are severely allergic to tree nut or péafmods containing nuts are strictly avoided.
In preschool or childcare centers, there is maximezhance of food contamination for

children of different age groups because of hawame toys or eating areas. The center
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management entreats that parents are not allowdeliteer foods having nuts in the lunch
box to lower the chance of nut allergy. The digesof pepsin in case of allergens exhibits to
lower the allergencity, particular in the refererafeoral allergy syndrome (Schimek et al.,
2005) but also for food allergens (Untersmayr et2007). The individuals in whom high-
related quality of life (HRQL)s more significant may gain medical attention dodheir
food allergies than food allergic individuals.

4. Effect of Processing on Cashew Nuts

The processing of cashew nuts in shell is difficuitd expensive due to the specific
characteristics of the shell. The effect of variquecessing technigues on cashew nut
allergens had been studied by Venkatachalam €2@08), they studied three well known
allergens. y-irradiation, roasting, pH variations, blanching,icmwave treatments and
autoclaving were different processing techniqudé® foasting process resulted in significant
decrease in the reactivity of Ana o 3 and Ana dlergens and when high temperature about
200 °C was given for 15 minutes, due to increasthénstrength of secondary structure of
protein, the reactivity of Ana o 2 was also incexhsThe stability power of peanut allergens
increase after the processing, which indicatesgbahut allergens Ara h 3, Arah 1 and Ara h
2/Ara h 6 are present in minor quantity. After tirecessing, the stability power of allergens
increased and it's difficult to explain the exactgm of raised stability, researchers has
performed many tries and struggle to understandsthestural confirmation by the use of
molecular dynamics simulations (Koppelman et &05a; Koppelman, Hefle, Taylor &
Jong, 2010; Vanga, Singh & Raghavafl5c). Similar research studies can be done on Ana
o 2 allergens for additional investigating marveknlarged constancy afterward the thermal
processing of allergen.

Moreover, various thermal treatments such as aaow, blanching, frying and
microwave heating were applied to reduce the immreaetivity of cashew nut and it was
found that these treatments had no effect on casl\allergens. Meanwhile the treatments
of y-irradiation also exhibited no substantial altematin the evaluation of protein reactivity
that all the allergens are maximum heat stable Kexthalam et al., 2008). Similarly, in the
study of Su etal. (2004), it was found that theeafveness ofy-irradiation revealed no
significant change or reduction in the reactivity allergens. Although, the clinical
consequence is uncertain as complete decline irumemeactivity with human serum has not
been investigated (Mattison, Grimm & Wasserizii4).

5. Clinical Features
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Allergies to cashew are increasing in prevalena# wlinical symptoms ranging from
oral pruritus to fatal anaphylactic reaction (Atahet al., 2016). Few clinical studies are
published on the topic of cashew nut allergy. Altrfoge pertinent researches are performed
to inspect clinical indicators (Valk et al., 2014ndividuals facing allergy due to cashew
mostly exhibit skin diseases monitored by respisatand gastro-intestinal indications.
Recent research revealed that minimum quantityashew nut allergen is able the source of
unembellished clinical response. This also revehés great effectiveness of the nut in
contrast to the other various tree nuts and pegésgoren & Peake, 2005). According to
this study about 74 percent cashew nut and 30 pepaanut trigger individuals having tree
nut and peanut allergy. Allergic individuals shoaldoid from the intake of these allergen
food, otherwise it may cause serious anaphylae&ction. The most unfavorable allergic
reaction which is caused by after the ingestioncashew nut is skin lesion follow by
respiratory and gastrointestinal symptoms.

There is a case study which is proposed by Clariaghostou & Ewan (2007), in which
they used those children who had severe allertgclaafter peanuts and cashew nuts intake
and resulted in positive skin prick test. Childweimose bodies show serious allergic reaction
after the intake of cashew nuts were coordinatetth wiose children whose body show
serious allergic reaction after the intake of pésaund the ratio was 2:1. According to study
there is no major difference in medical structuoésoth cashew nut and peanut group,
excluding asthma which is seems to be more commareanut group. This study reported
that allergic reactions to cashew nuts are oftemensevere than reactions to peanuts, with
more frequent bronchoconstriction and cardiovas@yeptoms in the cashew group despite
the fact that asthma was a more frequent co-mayhiithe peanut group.

In Melbourne at Royal Children's Hospital, approately 117 anaphylaxis reactions
occur in 5 year period and in these cases, caslewaliergens reactivity is more obvious
than peanut allergens reactivity (18% and 13%, eetsgely). These percentages may not
consider for other risk factors, because it is detlared whether these variations are
statistically important or not (Silva et al., 200&avoren & Peake (2005) exposed in his
study, 5 out of 27 patients who had cashew nutglleshow serious allergic reactions just
because of skin or mucosal contact. 5 out of 2iépt practiced anaphylaxis just because of
mucosal or skin contact. It was found that anaphylaeactions were more even at less
cashew nut allergy. Medical history of an indivitlubacombination with the consequences of
either skin prick test (SPT) or specific IgE (sIgE3t. Both these test are sometimes utilized

to develop the identification of cashew nut aller@ouble-blind placebo-controlled food
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challenge (DBPCFC) test is said to be the stantttdfor testing the cashew nut allergy in
many individuals. The examination of various otferds, the latter one test is not able for
the identification in a better way between cliniaérgy and asymptomatic sensitization.

The symptoms in reference to medical are alienetedtwo types such as anaphylaxis
and non-anaphylaxis. Anaphylaxis is said to be itihereasing progressed multisystem
allergic reaction in general that is use to char@® one or more than one signs or
identification of respiratory and also cardiovascudiseases and skin or gastrointestinal tract
diseases (Anaphylaxis Working Party of the Aussiala Society of Clinical Immunology,
Allergy (ASCIA). Non-anaphylaxis symptoms are stodbe related to skin diseases as well
as gastrointestinal indications not having respigabr cardiovascular symptoms. Individuals
face various reactions before seeing the negaliniea effects. The reactions are said to be
influential if intake of food or relation with thalleged nut exhibits consequences in a
reaction during 60 minutes of revelation.

In recent research it was found potent for obsgrthe medical immunotherapy for the
allergy that is caused by food in which both swuat and linear epitopes are studied
(Albrecht et al., 2009; Ditto et al., 2010). It watso observed that nonoral courses of
sensitization including the epicutaneous coursesndst occur (Strid et al., 2005). It was
commonly observed that anaphylaxis is very muchmamal in the cashew collection. This
strategy satisfies the medicinal wariness and #reus discoveries. Cashew is found not to
be much significant allergen in case of peanut;dw@x, cashew allergy is concerned with a
maximum chance of anaphylaxis (Hourihane et aD120

Place Table 1 here

Infant’s intake the appropriate amounts of nut.yraehibit the substantial amount that is
able to progress the indication of anaphylaxisidmber of individuals the symptoms on skin
and oral mucosal contact is found in referencentaphylaxis. If nut allergens transfer from
hand to mouth, it may cause serious reaction evem fminute quantity. In different
individuals, the symptoms appearing on skin coudtite most mutual and collective in
respect to non-anaphylactic indications categorikedping in view all the observations and
hypothesis by different researchers (Sicherer, 8&kSampson, 1998; Ewan, 1996). Many
enduring individuals exhibits the indications rethtto anaphylaxis without exhibiting the
indications on skin, this observation is also obsdrby others (Rance, Bidat, Bourrier &
Sabouraud, 2003). It has become a potent medidafation because some medical

consultant did not diagnose anaphylaxis in theratesef skin indications.
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Although a qualified food and drug administratiogalth claim exists for nut and heart
health, cashew have been exempt from its use beaashews exceed the disqualifying
amount of saturated fatty acids. Approximately tmed of the saturated fat in cashews is
stearic acid, which is relatively neutral on bldipads, thereby suggesting that cashews could
have effects that are similar to those of othesnHtiowever, clinical data on cashews and
blood lipids have been limited (Mah et al., 201ln)a study, Mohan et al. (2018) reported
that besides negative effects, cashew nut consamigtiassociated with increasing the levels
of high density lipoprotein in serum and decreadimg levels of low density lipoprotein,
cholesterol and triglyceride in blood. This postieffect is associated with the mitigation of
risk factors of diabetes especially type Il diabet€he same effect of cashew nut intake
against cholesterol parameters has been observigidibyet al. (2017).

Additionally, antioxidant effects of anacardic ajgresent in cashew nuts have an area of
interest in recent research with findings suggegstotential therapeutic use for certain
diseases. These are associated with the prevesftioehavioral changes and oxidative stress
induced by rotenone in a rat model of Parkinson'seake or these compounds have
promising neuroprotective action against degenerathanges in Parkinson’s disease
(Medeiros-Linard et al., 2018). According to Daeisal. (2007), adding cashew nuts in the
diet resulted in an increased antioxidant capakitysubjects with metabolic syndrome.
Moreover, the benefits of the addition of nuts ihealthy diet in front of a low fat diet have
been recently highlighted by Estruch et al. (20e8)firming that the incidence of major
cardiovascular events and mortality is 30 % lower those individuals consuming a
Mediterranean diet supplemented with a handful it ra day, compared to those that are
advised to consume a low fat diet.

6. Diagnosis

Diagnosis of cashew nut allergy includes some patars like history, in
combination within vitro specific IgE tests and measuring sensitizatiorskig prick test.
Different researches on diagnosis of cashew netgtlreported that majority of the children
had consumed the specific relevant nut and martlgese children experienced anaphylactic
symptoms. These groups exhibited such symptoms;hmivere just like non-anaphylactic
symptoms that is exactly match with the findinggpuodvious authors (Ewan, 1996). Most of
patients had anaphylaxis without the involvementuwtneous (Hourihane et al., 2001). The
individuals having positive or negative cashew exjpperimental observations are not able to
set apart in intermediate cashew nut mediated diy. sBkin prick tests are examined to have

high rates in reference to slgE for investigating tonsequences of the challenge (Corderoy,
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Sullivan & Nolan, 2011). Various factors are invedivin the reliability of skin prick test that
includes agar, method of the skin prick tests amality of the extracted material.

A supposed illustration related to allergy was dateed which in future can take the
place of double-blind placebo-controlled food cbadje test. It was authorized in the center
that the representative exhibits an AUC of 0.97Tniestigate allergy (Galvin et al., 2010).
This representative model is however not capablenwestigate allergy in a Dutch study
(Klemans et al., 2013). A representative model a¢ yet been able to investigate the
symptoms of cashew nut allergy. Still there is neestigation reported in reference to the
importance of sensitization in combination to mostallergens of cashew to investigate
medical reactions in reference to cashew nut omthéness of those reactions (Valk et al.,
2016).

Place Table 2 here
7. Management

Feed and food enzymes is a million-dollar indusivgridwide (Fernandes, 2010;
Gavrilescu, 2005). Many researches confirmed tlgnifitant effects on lowering the
reactivity of allergens through enzymatic procegsih cashew nuts by preventing the IgE
binding to nut allergens. For instance, after foiltg treatment with proteases, IgE binding
to allergens from peanut flour and whole roasteghpes has been efficiently reduced (Shi et
al., 2013; Li, Yu, Ahmedna & Goktep2013). Likewise, upon treating cashew proteins with
pepsin showed reduction in IgE binding and this e@sfirmed by studying cashew allergy
immunotherapy using a mouse model (Li et al., 2003 Aspergillus genus is gaining
much wideness and importance in the food processidgstry They are said to be
metabolically miscellaneous and causes variationghs gene expression in result of
amendment in the conditions of the culture mediaréd et al., 2014). Moreover, Aspergilli
are considered as important fungi for enzyme ifieation and nut allergens degradation to
prevent allergic reactions from protein and these @oduced on large scale. Generally,
natural contaminants present in cashew nut aregkr and oryzae (Midorikawa et al., 2008).

The prevalence of cashew nut allergy seems todoagrin industrialised countries with
the increasing consumption of this nBut there is still no cure for cashew nut allergy,
well as for other food allergies; thus, the allergatients are advised to eliminate it from
their diets. Nowadays, the trend of oral immunadbgris in pipeline for the treatment of
allergies. Oral immunotherapy for food includinglkmiegg and peanut are said to be the
important technigue to convince tolerance or daseason, such as the doses schedule and

side-effects. Additionally, restriction of plantdeal foods and at the same time consumption
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of related foods as a substitute such as epistaahia replacer for cashew nut. Further
research is necessary for the betterment underpiggestion on circumvent of botanically

relevant foods with allergenic homology to cashew in a study, Weinberger and Sicherer
(2018) reported the management for cashew nutggll@rhey found that patients with tree

nuts allergies should avoid the consumption of abusit(s) and there should be prompt
treatment of symptoms upon accidental exposurege&iic consideration with regard to the

management of tree nut allergy is the decisionvtmdaall tree nuts or only the tree nuts to
which a patient is clinically allergic. There an@rently no data on the primary or secondary
prevention of tree nuts allergy. Treatment strategire being evaluated.

The most common food that have severe anaphyleatising reactions (although some
reactions to nuts are not severe) are the nugglkend because of it most of the cases doctors
always suggests adrenaline pens for nut aller¢iegdason is that there is no test that can
forecast about the risk of anaphylaxis. A very safd effective hormone against food allergy
is Adrenaline because they are excessively useduagl step in managememitccordingly,
when carefully choosing processed foods that amanoercially available, the allergic
consumers have to rely on proper food labelling.tHis sense, the control of labelling
compliance is much needed, which has prompted éwveldpment of proficient analytical
methods for allergen analysis (Mendes et al., 2016)

Many people have serious allergic reaction afteritigestion of specific tree nut, these
kinds of people are able to bear other tree nuismwostly allergists advice these patients to
avoid use of other tree nuts to prevent anaphgaetction. There are many uses of tree
nuts, frequently used for the garnishing of saléaisice cream topping, in baked goods and
as an ingredient in Asian dishes. The eight mostoon food allergens are tree
nuts, affecting children and adults, if tree nuts added in any food item, are specifically
mentioned in the food labels and Consumer Plioteéct (FALCPA) of 2004. If tree nuts
are used in the manufacturing of food productsnitst be mentioned on food labels to
facilitate the people.

Some companies may include the information’s their food products don't contain.
This kind of statement is not required by law. Hiere, it is necessary for people with tree
nut allergy to read the food labels carefully. e tistillation process, nuts and nut flavors
may be added in some carbonated beverages. Madtoditc beverages are not fulfilled by
the food labels and Consumer Protection Act requards; if “botanicals” or “natural
flavors” are highlighted on ingredient list, it recessary for you to call manufacturer to

verify whether the ingredient list indicates thes@nce of flavoring nut or nuts. Tree nut oils,
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which may include nut protein, can be found in ltaire products, soaps and lotions. People
those have allergy with tree nuts should avoid ftbenuse of these products.

Moreover, cashews are used in cooking in the Fat &ad in the Indian sub-continent
and may be found in ethnic food from those areasrdfore, people with severe nut allergy
should avoid Asian restaurants such as Indian, €kinThai, because nuts are so commonly
used as ingredients, and there is also a riskaslsecontamination. Additionally, cashews can
be used in baking especially in Eastern pastriab innconfectionery items, sweets, ice
creams and chocolates and now a days, cashew et isuavailable in supermarkets as well

as whole food shops, so these products shoulddideal/by allergy patients.

8. Conclusion

Normally, cashew nut allergy is concerned withdisease called anaphylaxis. There is a
dire need to give same importance as peanut aJlargy extensive awareness to the general
public and medical practitioners about its steranesnecessary. Anaphylaxis tree nuts and
peanuts can exhibit without involvement of cutarsedrespiratory symptoms are the most
common anaphylactic symptom in the children. Acoggdo clinical investigation, about
children are more sensitized against cashew nutuisoCashew nuts may lead to severe
allergic reactions such as anaphylaxis. The cHlefgenic proteins present in cashew nuts
are 2S albumins and legume-like proteins. RecestBndard tool to detect this allergy is
double-blind placebo-controlled food challenge .téstis test is however costly and time
taken for sufferers of the disease. In case ofshes& nut allergy, restricting the use of
pistachio nuts must be recommended, but suggestiamoidance of other related allergens
requires furthermore investigation. Conclusivelyasltew nut may be reflected as a
remarkably potent allergen, frequently causing agkgxis and other treacherous sort of
aversion.
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Table 1. Clinical symptomsreported for cashew nuts.

Allergicreactions Symptoms Number of cases
Respiratory/skin/GIT 5(25)
Respiratory 3(15)

_ Respiratory and skin 8 (40)

Anaphylaxis
Respiratory and GIT 3(15)
CVSskin/GIT 0
Respiratory/CV S/skin 1(5)
Skin/GIT 0

Non-anaphylaxis GIT 0
Skin 7 (100)

GIT, gastrointestinal tract; CVS, cardiovascular system.




Table 2. Relevant studies on clinical symptoms of cashew nut allergy

Cutaneous: 72.4% (11/16)
Gastro-intestinal: 18.8% (3/16)
Eye symptoms: 18.8% (3/16)

No. | Typeof study Number of | Children/adults | Symptoms (% and n= number of | References
cases cases)
1 Retrospective 29 Children  and | Wheeze: 48% (14/29) Hourihane et a. (2000)
siudy adults Collapseffedling faint: 38% (11/29)
2 Prospective study | 42 Children Respiratory 25% (28/112) Rance et . (2003)
Cutaneous 56% (63/112)
Gastro-intestinal 17% (19/112)
3 Case-matching 47 Children Cutaneous: 98% (46/47) Clark et a. (2007)
study Gastro-intestinal: 32% (15/47)
Rhino-conjunctivitis: 6% (3/47)
Wheeze: 40% (19/47)
Laryngeal oedema: 9% (4/47)
Cardiovascular: 13% (6/47)
Lightheaded: 13% (6/47)
4 Retrospective 16 Children Anaphylaxis: 50% (8/16) Grigg et a. (2009)
chart review Respiratory: 50% (8/16)




Retrospective 27 Children Anaphylaxis: 74.1% (20/27) Davoren et al. (2011)
chart review Respiratory: 15% (3/20)

Respiratory, cardiovascular system,

skin: 5% (1/20)

Respiratory, skin,

gastro-intestinal 25% (5/20)

Respiratory and skin: 40% (8/20)

Respiratory and

gastro-intestinal 15% (3/20)

Nonanaphylaxis. 25.9% (7/27)

Skin 100% (7/7)
Retrospective 100 Children With history of cashew nut alergy York et a. (2011)
chart review
Retrospective - Children Low specific IgE Corderoy et a. (2011)
chart review
Retrospective 27 Adults Anaphylaxis (74%) Davoren and  Peake
chart review (2005)
Case-matching - Adults Wheezing Clark et al. (2007)

study

Cardiovascular symptoms




Highlights

Encouraging awareness in public for cashew nut allergy
Highlighting prevalence of cashew nut alergy

Evaluating epidemiology of cashew nut allergy

Revedling diagnosis methods and management of cashew nut allergy

ApODPRE



