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Abstract

Allergic reactions to legumes are common.Food allergy to cooked, but not raw, pea has been rarely reported in the
literature. This case series describes five children who had various IgE-mediated symptoms upon consumption of
cooked pea, but tolerated raw pea. Skin testing then confirmed positive responses to cooked, but not raw, peas. It
is important to consider allergy to cooked legumes, even in the context of raw legume tolerance.
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Background
Allergic reactions to the legume family are common,
and comprehensive reviews have identified the major al-
lergens and cross-reactivity within this family [1]. The
major legumes include peas, beans, lupin, lentils, peanut
and soy. Prevalence of legume allergy varies by location
and type of legume. In Spain, where legumes are con-
sumed frequently and early, legumes were reported to be
the fifth most common cause of food allergy in young
children [2]. In India, chickpea is a major food allergen
[3]. Lupin allergy varied from 4.1% in the Mediterranean
to 1.6% in Europe [4,5]. It has been hypothesized that
high consumption of legumes may be responsible for in-
creasing sensitization [1]. Legume cross-reactivity also
varies by region - while extensive cross-reactivity among
lentil, chickpea and pea were reported in the Mediterra-
nean area, only minimal cross-reactivity among legumes
(mainly reported between peanut and soy) have been
noted in North America [6,7].
There have been two allergens identified in pea (Pis s1

and Pis s2) [8]. Pis s 1 belongs to the vicilim family while
Pis s 2 belongs to the convicilin family [1]. However,
very few studies have evaluated pea allergy. One recent
study described 54 Mediterranean children with legume
allergy, of whom 50% were pea allergic. In this popula-
tion, 74% of pea allergic children were pollen sensitized
and the majority were cross-sensitized to other legumes.
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Of note, this study did suggest that legume allergic chil-
dren had skin test positivity to boiled extracts more
often than raw extracts [9], but did not report clinical al-
lergy to boiled, but not raw, pea. A recent comprehen-
sive review was done on legume allergy [1]. While this
review commented on heating effects on various le-
gumes (such as roasting versus boiling peanut), it did
not comment at all on how cooking would affect pea re-
activity [1]. There has been an article on thermal pro-
cessing of legume allergens that suggests that, in fact,
thermal processing (such as boiling or roasting) de-
creases IgE-binding capacity for legumes, including peas
[10], chickpeas and lentils [11].
Our case series describes a set of patients who clinic-

ally reacted to, and were skin test positive to, cooked,
but not raw pea. To our knowledge, this is the first case
series reporting clinical reactivity to cooked, but not
raw, pea.
Case series
The first patient was a 10 year old female with a history of
peanut allergy, and milk allergy (resolved). Upon ingestion
of soup containing cooked yellow peas (which she had
previously tolerated) two years ago she developed throat
pruritus and abdominal pain. There was no associated
vomiting, diarrhea, respiratory symptoms, angioedema or
urticaria. She was taken to the Emergency Room where
no interventions were required. Epinephrine was not ad-
ministered. Despite this reaction she continued to tolerate
fresh peas with no reaction. Skin testing on allergy assess-
ment was positive to boiled peas (maximal wheal diameter
is an Open Access article distributed under the terms of the Creative Commons
rg/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,

mailto:elissa.abrams@gmail.com
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/


Abrams and Gerstner Allergy, Asthma & Clinical Immunology  (2015) 11:10 Page 2 of 3
of 6 mm) and pea soup (8 mm) but negative to raw pea
(2 mm). Specific IgE (done soon after the reaction) was
positive to pea (41.2 kU/L). Environmental testing done
four years prior to the reaction was uniformly negative
(including to tree). She already had an epinephrine auto
injector and continues to avoid peanut and cooked peas.
She tolerates beans and soy with no reaction.
The second patient was an 11 year old male with a

history of kiwi allergy and allergic rhinitis (sensitized to
weed). At age four he ingested cooked peas and devel-
oped urticaria and throat pruritus. Several years later, he
ingested cooked peas again and developed throat prur-
itus and tongue angioedema with no associated urticaria,
vomiting, diarrhea or respiratory symptoms. However,
he tolerated fresh peas with no reaction. He tolerates
other legumes (peanut, soy, bean). Skin testing was posi-
tive to boiled pea (18 mm) but negative to raw pea
(2 mm). Specific IgE to pea was 1.62 kU/L. He has
avoided cooked pea since this reaction five years ago and
carries an epinephrine autoinjector.
The third patient was an 11 year old female with a his-

tory of chronic atopic dermatitis, asthma (on Singulair
every fall), and allergic rhinitis (sensitized to alternaria,
aspergillus, cat and dog). She had a history of egg and
peanut allergy (tolerating egg in baked goods only). Three
years ago, upon ingestion of cooked pea she developed
pruritus of the throat and tongue, with no associated
urticaria, angioedema, vomiting, diarrhea or respira-
tory symptoms. No interventions were required and
the reaction resolved quickly. She tolerates fresh snow
pea. Except for peanut, she tolerates other legumes ( such
as soy and bean). Skin testing to boiled pea was positive
(6 mm) but negative to raw pea. Specific IgE to pea (done
3 years after the initial reaction, this year) was negative
(<.35 kU/L). She carries an epinephrine auto injector due
to her pea, egg and peanut allergy. There have been no ac-
cidental exposures to pea and she continues to avoid
cooked pea.
The fourth patient was an 11 year old male with a his-

tory of asthma and rhinoconjunctivitis (sensitized to cat
and cladosporium; on seasonal intranasal steroids and
Ventolin PRN), as well as atopic dermatitis. He had a
history of peanut, tree nut (cashew, pistachio) and fish
allergy. He developed throat pruritus (no respiratory
symptoms, urticaria, or diarrhea) soon after ingesting
cooked peas two years ago. Reactine was given (no epi-
nephrine) and the reaction resolved within a few hours.
He tolerates fresh garden peas with no reaction. He has
a history of emesis and lip angioedema with lentils but
tolerates beans (confirmed with oral challenge) and soy
with no reaction. Skin testing on allergy assessment was
positive to boiled peas (10 mm) but negative to raw pea.
Skin testing was also positive to fresh lentil (16 mm). He
carries an epinephrine auto injector and continues to
avoid lentils, cooked peas, as well as peanut, tree nuts
and fish.
The fifth patient was a 13 year old male who devel-

oped throat clearing and pruritus, scalp pruritus, and
facial erythema with pea soup two years ago that self-
resolved within an hour. There was no associated
vomiting, diarrhea or respiratory symptoms. He ate
fresh peas from the garden without a reaction. He also
tolerates soy, and beans. There was a history of a similar
reaction to peanut three years prior to the pea reaction,
and he had been avoiding peanut since. Skin testing was
positive to boiled pea (9 mm) but negative to raw pea.
Skin testing to fresh peanut was borderline (2 mm).
Specific IgE to peanut was 0.4 kU/L but was not done
to pea. Environmental testing done at time of assess-
ment was completely negative (including to birch). He
has avoided cooked peas and peanut since assessment,
and carries an epinephrine autoinjector.

Conclusions
It is known that heating can alter allergenicity of foods.
In the legume family, it has been demonstrated that
roasting peanut increases allergenicity [12] while boiling
decreases allergenicity [13]. For soy, boiling decreases al-
lergenicity [14]. Heating can also affect diagnostic value
of allergy testing. In a study on lentil extracts, it was
found that boiled lentil extracts had greater diagnostic
value than raw lentil extracts [15]. In a recent review of
legume allergy, sensitivity, specificity, and both positive
and negative predictive value were greater with boiled
lentil, chickpea and pea extract than with raw [9]. It has
been shown in the literature that allergenicity of pea is
affected by level of seed maturation [16] and fermenta-
tion [17]. Notably, a few studies have actually documented
lower rate of IgE-binding/allergenicity with heated versus
raw legumes [10,11].
It is known that heating can alter the three dimensional

structure of proteins, and that in fact different temperature
treatments can cause differences to protein structure. For
example, it has been shown that at a temperature of 70–80
degrees Celcius, there is a loss of secondary structure while
at higher temperatures formation of new bonds and aggre-
gate formation can occur [18].
To our knowledge, this is the first case series reporting

clinical reactivity to cooked, but not raw, pea. Although
IgE-mediated, the mechanism of epitope formation is
not known. It could be hypothesized that heating in-
creases allergenicity through an alteration of protein
structure - whether it be stabilization of bonds, neonati-
gen formation, or alteration of digestibility.
The majority of our patients had a systemic reaction. Of

note, two of the five patients documented in the case series
had isolated oropharyngeal symptoms, which initially may
appear more consistent with oral allergy syndrome. It is
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not known why these two patients had isolated oropharyn-
geal symptoms, but reacting to cooked but not raw pea is
contrary to oral allergy syndrome, where the reaction
should be to the raw protein. In addition, environmental
testing was done on both of the patients with isolated oro-
pharyngeal symptoms and neither were pollen allergic at
the time of testing.
Component testing is emerging in food allergy, and it

is hoped that it will better characterize various food al-
lergy phenotypes, as well as identify patients at risk for
anaphylaxis versus oral allergy syndrome. Components
for peanut, some tree nuts and soybean have been iso-
lated that indicate likelihood of anaphylaxis risk [19]. To
our knowledge component testing has not yet been de-
scribed for pea allergy, but this emerging field may help
further define pea allergy.
Food allergy is becoming more and more prevalent in

North America. IgE-mediated reactions to legumes are
well described in the literature, but there is a paucity of
literature about pea allergy specifically. To our know-
ledge, this is the first case series describing allergic reac-
tions to cooked, but not raw, pea. One should always
consider pea allergy, even in the context of raw pea tol-
erance. If diagnosed, as with all food allergy, these pa-
tients should carry an epinephrine auto injector and be
regularly re-assessed.

Consent
Consent has been obtained by all families described in
this case series.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
TG diagnosed the cases and planned the medical treatment and follow up.
EA gathered the patient’s history and drafted the manuscript and
subsequent revisions. TG participated in manuscript revision. All authors read
and approved the final manuscript.

Received: 2 November 2014 Accepted: 5 March 2015

References
1. Verma AK, Kumar S, Das M, Dwivedi PD. A comprehensive review of legume

allergy. Clin Rev Allerg Immunol. 2013;45:30–46.
2. Martinez SIM, Ibanez MD, Fernandez Caldas E, Carnes J. In vitro and in vivo

cross-reactivity studies of legume allergy in a mediterranean population. Int
Arch Allergy Immunol. 2008;147:222–30.

3. Patil SP, Niphadkar PV, Bapat MM. Chickpea: a major food allergen in the
Indian subcontinent and its clinical and immunchemical correlation. Ann
Allergy Asthma Immunol. 2001;87:140–5.

4. Moneret-Vautrin DA, Guerin L, Kanny G, Flabbee J, Fremont S, Morisset M.
Cross-allergenicity of peanut and lupine: the risk of lupine allergy in patients
allergic to peanuts. J Allergy Clin Immunol. 1999;04:883–8.

5. Hieta N, Hasan T, Makinen-Kiljunen S, Lammintausta K. Lupin allergy and
lupin sensitization among patients with suspected food allergy. Ann Allergy
Asthma Immunol. 2009;103:233–7.

6. Martinez M, Ibanez MD, Fernandez-Caldas E. Hypersensitivity to members of
the botanical order Fabales (legumes). J Invest Alelrgol Clin Immunol.
2000;10:187–99.
7. Berhisel-Broadbent J, Sampson HA. Cross-allergenicity in the legume
botanical family in children with food hypersensitivity. J Allergy Clin Immunol.
1989;83:435–40.

8. Sanchez-Monge R, Lopez-Torrejon G, Pascual CY, Varela J, Martin-Esteban M,
Salcedo G. Vicilin and convicilin are potential marjo allergens from pea.
Clin Exp Allergy. 2004;31(11):1747–53.

9. Martinez SIM, Ibanez MD, Sanchez JJ, Carnes J, Fernandez-Caldas E. Clinical
features of legume allergy in children from a Mediterranean area. Ann Allergy
Asthma Immunol. 2008;101(2):179–84.

10. Verma AK, Kumar S, Das M, Dwivedi PD. Impact of thermal processing on
legume allergens. Plant Foods Hum Nutr. 2012;67(4):430–41.

11. Cuadrado C, Cabanillas B, Pedrosa MM, Varela A, Guillamon E, Muzquiz M,
et al. Influence of thermal processing on IgE reactivity to lentil and chickpea
proteins. Mol Nutr Food Res. 2009;53(11):1462–8.

12. Maleki SJ, Chung SY, Champagne ET, Raufman JP. The effects of roasting on
the allergenic properties of peanut proteins. J Allergy Clin Immunol.
2000;106:763–8.

13. Beyer K, Morrow E, Li XM, Bardina L, Bannon GA, Burks AW, et al. Effects of
cooking methods on peanut allergenicity. J Allergy Clin Immunol.
2001;107:1077–81.

14. Shibasaki M, Suzuki S, Tajima S, Nemoto H, Kuroume T. Allergenicity of
major component proteins of soybean. Int Arch Allergy Immunol.
1980;61:441–8.

15. Martinez M, Ibanez MD, Fernandez-Caldas E, Maranon F, Munoz MC, Laso
MT. The diagnostic alue of crude or boiled extracts to identify tolerant
versus nontolerant lentil sensitive children. Ann Allergy Asthma Immunol.
2001;86:686–90.

16. Sell M, Steinhart H, Paschke A. Influence of maturation o nthe alteration of
allergenicity of green pea. J Agric Food Chem. 2005;53(5):1717–22.

17. Barkholt V, Jorgensen PB, Sorensen D, Bahrenscheer J, Haikara A, Lemola E,
et al. Protein modification by fermentation: effect of fermentation on the
potential allergenicity of pea. Allergy. 1998;53(46 Suppl):106–8.

18. Davis PJ, WIlliams SC. Protein modification by thermal processing. Allergy.
1998;53:102–5.

19. Nicolaou N, Custovic A. Molecular diagnosis of peanut and legume allergy.
Curr Opin Allergy Clin Immunol. 2011;11(3):222–8.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case series
	Conclusions
	Consent
	Competing interests
	Authors’ contributions
	References

