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Clinical Characteristics of Walnut Allergy and Evaluation of
Cross-Reactivity between Walnut and Peanut in
Children Under 4 Years of Age

Jeong-Min Lee, MD, Eun-Jin Kim, MD,
Duck-Guen Kwon, MD, Soo-Young Lee, MD, PhD

Department of Pediatrics, Ajou University School of Medicine, Suwon, Korea

Purpose : Walnut (WN) allergy in young children has rarely been reported in Asia. This study
focused on the clinical characteristics of WN allergy, co-sensitization, and cross-reactivity between
WN and peanut (PN) in young Korean children.

Methods : This study was based on a data analysis of 22 patients, all under the age of 4 years,
who were diagnosed with allergic disease at Ajou University Hospital from January 2009 to Decem-
ber 2010. They were suspected to have a WN allergy or needed a screening examination to exclude
food allergy. Sera from all children were analyzed for PN-, WN-, and pine nut-specific immunoglo-
bulin E (IgE) (ImmunoCAP). Clinical details, feeding, and familial history of patients were collected
by medical history. Additionally, we produced WN, PN, and pine nut extracts, and sera were tested
with an enzyme linked immunosorbentassay inhibition test.

Results : The subjects were 16 male and 6 female with a median aged of 24 months. Ten of
22 had a definite history of WN exposure. Among them, two (4.28 kU/L, 11.1 kU/L) were diagnosed
with anaphylaxis, four (7.34 to 27.4 kU/L) were diagnosed with angioedema, and four (1.35 to
3.17 kU/L) were diagnosed with urticaria. We confirmed that PN in the IgE-ELISA was profoundly
inhibited by the WN extract.

Conclusion : This study identified multiple cases of WN allergy in young children in Korea,
indicating that it is not rare. Co-sensitization and clinical adverse reactions between PN and WN
suggests that more investigations are needed to conclude cross-reactivity between PN and WN.
[Pediatr Allergy Respir Dis(Korea) 2011;21:261-268]
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Table 1. Clinical Characteristics in Walnut Sensitized Subjects

Case Sex é}% Exposure history of food gggggugé Clinical symptoms 'Iiggl P?zgut PlrgEnut Wﬁgl]r%ut
1 F 3 Walnut, First exposure Skin Dyspnea, Rash 236 0.35 0.35 4.28
2 M 2 Walnut, First exposure Oral Dyspnea, Swelling 363 0.35 0.35 11.1
3 M 2 Walnut, First exposure Oral Swelling, Rash ND 0.35 0.35 27.4
4 F 2 Walnut, First exposure Skin Swelling, Rash 275 0.6 0.37 8.79
5 M 1 Walnut, First exposure Oral Swelling, Rash 267 0.05 ND 8.36
6 M 1 Walnut, First exposure Oral Swelling, Rash 69 0.35 0.35 7.34
7 M 3 Walnut, First exposure Oral Rash 584 0.35 0.35 3.17
8 F 1 Walnut, First exposure Oral Rash 76 6.39 0.35 1.73
9 F 3 Walnut, First exposure Oral Rash 157 0.65 0.35 1.52
10 F 1 Walnut, First exposure Oral Rash 23 0.35 0.35 1.35
11 M 1 Peanut, Mixed nuts, Cashew Oral Swelling, Vomit, Rash 287 41.8 0.43 0.45
12 M 2 Peanut Oral Dyspnea, Rash 519 12.6 7.5 8.57
13 M 2 Peanut Oral Rash 216 2.98 0.3 0.69
14 M 2 Pine nut Oral Rash 80 0.54 0.79 2.43
15 M 0.6 Mixed nuts Skin Rash 3,387 1.30 0.46 0.81
16 M 1 Walnut with egg, mackerel Oral Rash 333 0.05 0.05 0.94
17 M 3 Yogurt Oral Swelling, Rash 214 1.88 0.35 1.55
18 M 0.9 Cheese Oral Swelling, Rash 561 17 0.35 0.51
19 F 3 Not defined Unknown Rash 174 0.05 0.05 0.58
20 M 1 Not defined Unknown Atopic dermatitis 2,218 60.8 7.77 1.25
21 M 2 Not defined Unknown Atopic dermatitis 395 5.51 0.35 1.2
22 M 3 Not defined Unknown Atopic dermatitis 1,020 3.37 0.4 2.29

IgE, immunoglobulin E, kU/L; ND, not done.
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Fig. 1. Peanut immunoglobulin E-enzyme linked
immunosorbentassay inhibition test using inhibi-
tors; crude extract of peanut, walnut, pine nut, soy-
bean and house dust mite.
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Fig. 2. Walnut immunoglobulin E-enzyme linked
immunosorbentassay inhibition test using inhibi-
tors; crude extract of peanut, walnut, pine nut, soy-
bean and house dust mite.

- 264 -



—olAul S 44 mqk Lolo|A] FTF duH=r]—

WAk, 94 FEE71e) oF 20%7F A% LHEE717E A
lolaL Y-S sk oh b aE A~ A9 AE e
2717} 7V B3 Alow g gkt wet gy}
A Ak dd=7] vk oh b eta| ] £
2Folv v=st frlelMs H e = Aol
AT L2l digk wilo] Frkska 9l
ot e vsoly SRl B dE] tig AT
= 79 Sle A, H2 d s ARES delA
35 dEEY) AL #A3) Zokstn YAF ZAF sk A
s, 53] S5 AR 3ol Yl o™ dfrobellM A
& EFE HAY A S delEY) Wkes A
FAlgo] wAlEe] S5 dH =719 i B4 IgE 73
FES dobr At esich

& AellME Fi 24 ek B, 8 Ve vk &
g =717} o= AAo] Hol AE HARE AlE 691
O 44 Tk G =] SRS P oR T, B, St 50
IgE ZAFE A13e A7t 227 (31.9%) oA 557 5o] IgE
AL FDS FAEGITE oA AA g =] S
oo E ¢ Zlo] ohEE FFAE 2 A WIEE i
g QAN Hag o] sy g del=r)7)
= FAIAM = AL %‘32}2 01;” Azt g

#olEy =

vﬂ *Hfﬂ ZA&O] 3131@ P27 O= ﬂ}
EebAet il 17 fAIE del27] $) 2
St olE 9] o] Bt 4 ME T &
o] IgE7} 0.51-2.99 KU/LZ oIt o] 58 W5
Foll oJgt Sdo] B-ehash sixkz I3 A} Axe] &
% L8 FalFe] Hash sxpsolqd). WEa) tko
F G E7] AF7t o] o]FA nlmelAl= AolelA
AdF fHF50] Z7F Aol ol 19973 0.2%¢lA4
20084 1.1%2 Z7lstg=u), thoksl 5o Axqo o
o THAR] AFEe| 1 IF LR gigk Wi 1A
gl g A7 A9 ekt s %ﬂb}a}oﬂﬁb
2776l tist BT A3 o]
Adl, ARES FHE d Bt IF ol

skl ol p-eluetellr o] 2

o

o o K
(i)
2
-
rlr nol'
m{

r2 }0('

)

<

i
oX, <( ﬂ

i3

W 191 199 0.08 gollM™ 20074 0.37 g0 = 7 Alo]
4.69) S48 AA AR 9} fue Jow Aztart
A AR vksk o] AT sk el=r)v) %
Phaks ol 8] A99) sl = g5ut wiedo) v)
CEAals 01%1 AZ1ell o] F7kskaL B AT AdEol

2 5 % XA AL SL wA gy
o] 91t o 4 A1) 7L S 71 ol ol
ol B2 A FUE Z7h ORI 2HOE A

I~

d=7) B9 F7h SO Ay n Yok werd 3
2 Aol oA A4 Aol ohjet W, 3, 557
= ch}.% 2 Q]

w
of
(]
“
I
i)
Iy
2
1o,
ol
2
S|
>,
)
(o]
=
[
N

s

Qs Zo® A w3 55 wFel o8 T
91 1099 SRS F Ak o]do] FFE Hoji A4y
o] 3l B FoloA oy, Bf /E B 52 ¥
s ERIER JE Ve AR Ee s e
AL & Ao BE SAtollA] AAIgE ol 2o]g)
o)l T ARE AS i gldloy, Tl 3, S 4&
B @ Fholsla Sl 5 v holslon, 35 <
#27] Ak Ga] AL 1247 o]de] 55 A AF

o Aol §iE FAECIAh
IgE w7 de=27] Age Aoz Bo] IgE ¥1=
7b =& AT A e UEE Aol 9o, kY
WF S4E Hole U] AF o
>

@A 7EAPF #8350l IgE st AXEC] Q)
L2909 L} mlstela] gl Fado] Ealgk ok 9l A9l
W3 A A= o E 3 HE] AT E Bl ¥
e 5o] IgE 5571 <0.35 kU/LZ 7321 g% Ld=7]
219 49, T5 A2 B 11%, olRE okg =7
$EALe] 34%00A Ll =7] Whgo] frgo] glE gt wt
eh] AAl AAE ] el B E=w-E AL QM= diag-
nostic decision points (DDP) 8] %% &F < 27]
/\1‘~ 73k V—/\I—J,} 1,1‘646} =)ol 0}1/}#1%
5 0lE ETR ARE F glon, 53] IgE7 3
M P Sl &) vehire ‘E%P 27t 3
T} 9303

o]} Ak & ATelA L S 5ol IgEst 9 5



—Jeong-Min Lee, et al.: Walnut Allergy in Children under 4 Years of Age—

0}01 JLOI e M““J%*li A=
t] o159 &4 Eo] IgE ¥xE Z2 4.28 kU/LS} 11.1
KU/LE 37 4H=7] I 913 95% Fd 1555 A
d DDPQ! 18.5 KU/LKEUF S¥okar, W] 872 $kxjolA]
T 1.35-27.3 KU/L?] B9] IgE F%5 B3t} welr &
= o Olaﬂ_EJ] FAelM = dH 5ol IgE &
S5 53] oA, ARelE S
E}‘é T ASE T3l stk
5 AFE Aol AN EH 5
o] IgE7} oAl 12789] $kxp7} Ft??}ﬂﬂ e, o] F5

‘U**OM 7H’“L*% 1211
= Lg—j_i ‘3“1‘_71 o]_ur,ﬂal}\])\_e_ 73]6—]6]— :?_]_x]_ ﬂgu:]

Z}z} w45 Eo] 1gE7} 41.8 kU/L$} 12.6 kKU/LSAL, F=
2715 A3 Yrx] 352 0.54-2.98 kU/LIL) B3t o]
= 5939 FAelA= 57 5ol IgE7F w2l ool
0.48-8.57 KU/L2] %= 1t} o5 IR 5%
AFel S I AHAHES I, 37 AdFel g 2
Alst e v} ofokolo] st AP} o] FARA] Kate] A
AR e ogt A 7HARIA] B ol 7|el 7}
Foke] wap g gdel ogk A= gRig 4= glslek. &
o | 229¢] e

H 13134 (59%) & 43 Z.&X# S, 67 (27%) - 3¢ 7+
2 A=, o] =olA] mEell o] 9 SVl vEkdt
Fel tiste] o] & 5] gE $EE Hole AR AU
Awk 79} wheol A9

A B Y B R o E SR S| A
QY Ao} WA Ao} Fukslofol T U g

At e E7] gatel dig 34 9 4714 #97t 7ks
gk A7golr), & AgtelxE 57 e B4} A5 Kol BT,
T S 918k ELISA-inhibition test
Alggﬁﬁ Bk, 579} %23 l‘fﬁ‘iﬁi WAl g

(J ug r 2) Ol *X}Z—’}Ziﬁi vA}E}W 9=
]OF @;}o] Ak, 15-20) olAbA W) Ao

= &% UM A7 Fesit) &
f_’_ ohpdEtAl A A E] o) 2k
& & ARJAFEE Asksh= Bl g Fast
o, 4 27] AFBEAAE Gl YA = ofzlR He
=

PEHT QOnE Fe de=r) HF Aol WA it

ol
ol
5
rle
o vg
y :( i
N i)
o
rE ;
oo —‘d

>

2 ©
2 g
r)
Yo
o,
o
1>

& dge] Wash

o (o]
pet =

= olellr] S LHEY]S] AT 2 Bl ATl
H&l] ofrJotella= AL Gl Aotk £ AT g
o 37 GHl2Y] Exbe] QA W B BT ] s A
AEe WAk Ay o5 Aketarat skGich
i} 8 20004 195E] 2010 1290744 oltjshin
W Aopdanddte] del2r] Ao HEate] X9
o3| gFolv A L 2717F AEAY Ve dEE
717} Qo] A A dste] S -, B -, 3h- "3 5ol
immunoglobulin E (IgE) (ImmunoCAP) FHAFE Al&lst
44 wREe] Zlo} 5 ol T 229E e R SISl
th A8 715 9 JAXEARE o] ate] i W, 715,
213 AR F 9 S8 T Y v gelEade] gt
5ol IgE A& ARSIt ¢J 2o 930 57, B
F, 3k 23948 0] 8319 enzyme linked immunosorben-
tassay (ELISA)-inhibition test& Al23}3ith
4 3oy 31 7 Fue 247 169 2 69olla F
AL 249k 224 5 108 (1.35-11.1 kKU/L) S &
2ol 23t A S0l FlEglon] 27 (4.28 KU/L,
1.1 kU/L) & o 8etA) A, 47(7.34-27.4 KU/L) & &
W-F, 4%(1.35-3.17 kU/L)> F=2)7]th ELISA-
inhibition test A} B IgE ELISAE 350f 2J&to] 9
vl QA JAIEe] B 50% AR = AAAL] Fe
10-50 pg/mL3Tt.
dE: & A5 E3ed —or\j/]"]rﬁ]r o AolelM & T
°Lf5ﬂ‘€7]7} oh A A
o

;q oJ—;]] tﬂ—/\gtﬂ—o

4o
H‘

é

—
—

I\]Oﬂ 72 A5 [e s

Aol vhek Wate el Wed Aow Az,
A Rs

1. Sicherer SH, Sampson HA. Food allergy. J
Allergy Clin Immunol 2010;125(2 Suppl 2):
S116-25.

2. Gupta RS, Springston EE, Warrier MR, Smith B,
Kumar R, Pongracic J, et al. The prevalence,
severity, and distribution of childhood food
allergy in the United States. Pediatrics 2011;
128:e9-17.

— 266 —



10.

11.

12.

13.

14.

15.

—olAul S 44 mqk Lolo|A] FTF duH=r]—

. Oh JW, Pyun BY, Choung JT, Ahn KM. Kim CH,

Song SW et al. Epidemiological change of atopic
dermatitis and food allergy in school-aged child-
ren in Korea between 1995 and 2000. J Korean
Med Sci 2004;19:716-23.

. Sicherer SH, Mufoz-Furlong A, Burks AW,

Sampson HA. Prevalence of peanut and tree
nut allergy in the US determined by a random
digit dial telephone survey. J Allergy Clin Im-
munol 1999;103:559-62.

. Bock SA, Mufioz-Furlong A, Sampson HA. Fa-

talities due to anaphylactic reactions to foods.
J Allergy Clin Immunol 2001;107:191-3.

. Sampson HA, Mendelson L, Rosen JP. Fatal and

near-fatal anaphylactic reactions to food in
children and adolescents. N Engl J Med 1992;
327:380-4.

. Sicherer SH, Furlong TJ, Mufioz-Furlong A,

Burks AW, Sampson HA. A voluntary registry
for peanut and tree nut allergy: characteristics
of the first 5149 registrants. J Allergy Clin Im-
munol 2001;108:128-32.

. Sicherer SH, Burks AW, Sampson HA. Clinical

features of acute allergic reactions to peanut
and tree nuts in children. Pediatrics 1998;102:
eb.

. Fleischer DM. The natural history of peanut

and tree nut allergy. Curr Allergy Asthma Rep
2007;7:175-81.

Mufioz-Furlong A, Weiss CC. Characteristics of
food-allergic patients placing them at risk for a
fatal anaphylactic episode. Curr Allergy Asth-
ma Rep 2009;9:57-63.

Rajan TV. The Gell-Coombs classification of
hypersensitivity reactions: a re-interpretation.
Trends Immunol 2003;24:376-9.

Hourihane JO, Dean TP, Warner JO. Peanut
allergy in relation to heredity, maternal diet,
and other atopic diseases: results of a ques-
tionnaire survey, skin prick testing, and food
challenges. BMJ 1996;313:518-21.

Ewan PW. Clinical study of peanut and nut aller-
gy in 62 consecutive patients: new features and
associations. BMJ 1996;312:1074-8.

Ewan PW, Clark AT. Long-term prospective
observational study of patients with peanut and
nut allergy after participation in a management
plan. Lancet 2001;357:111-5.

Viquez OM, Summer CG, Dodo HW. Isolation

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

- 267 -

and molecular characterization of the first
genomic clone of a major peanut allergen, Ara
h 2. J Allergy Clin Immunol 2001;107:713—-7.
Viquez OM, Konan KN, Dodo HW. Structure
and organization of the genomic clone of a ma-
jor peanut allergen gene, Ara h 1. Mol Immunol
2003;40:565-71.

Dodo HW, Viquez OM, Maleki SJ, Konan KN.
cDNA clone of a putative peanut (Arachis hypo-
gaea L.) trypsin inhibitor has homology with
peanut allergens Ara h 3 and Ara h 4. J Agric
Food Chem 2004;52:1404-9.

Teuber SS, Jarvis KC, Dandekar AM, Peterson
WR, Ansari AA. Identification and cloning of a
complementary DNA encoding a vicilin-like
proprotein, jug r 2, from english walnut kernel
(Juglans regia), a major food allergen. J Aller-
gy Clin Immunol 1999;104:1311-20.

Lauer I, Foetisch K, Kolarich D, Ballmer-Weber
BK, Conti A, Altmann F, et al. Hazelnut (Cory-
lus avellana) vicilin Cor a 11: molecular cha-
racterization of a glycoprotein and its aller-
genic activity. Biochem J 2004;383 (Pt 2):327-
34.

Wang F, Robotham JM, Teuber SS, Tawde P,
Sathe SK, Roux KH. Ana o 1, a cashew (Ana-
cardium occidental) allergen of the vicilin seed
storage protein family. J Allergy Clin Immunol
2002;110:160-6.

Sampson HA. Update on food allergy. J Allergy
Clin Immunol 2004;113:805-19.

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

Lee KI, Kim SY. The table of food supply and
demand in 2001. Seoul: Korea Rural Economic
Institute, 2002;275.

Hwnag YJ. The table of food supply and de-
mand in 2007. Seoul: Korea Rural Economic
Institute, 2008;287.

Burks W. Peanut allergy: a growing phenome-
non. J Clin Invest 2003;111:950-2.

Sicherer SH, Wood RA, Stablein D, Lindblad R,
Burks AW, Liu AH, et al. Maternal consumption
of peanut during pregnancy is associated with
peanut sensitization in atopic infants. J Allergy



27.

28.

29.

30.

31.

—Jeong-Min Lee, et al.: Walnut Allergy in Children under 4 Years of Age—

Clin Immunol 2010;126:1191-7.

O'Regan GM, Kemperman PM, Sandilands A,
Chen H, Campbell LE, Kroboth K, et al. Raman
profiles of the stratum corneum define 3 filag-
grin genotype-determined atopic dermatitis en-
dophenotypes. J Allergy Clin Immunol 2010;
126:574-80.el.

Howell MD, Kim BE, Gao P, Grant AV, Bogun-
iewicz M, DeBenedetto A, et al. Cytokine mo-
dulation of atopic dermatitis filaggrin skin ex-
pression. J Allergy Clin Immunol 2009;124(3
Suppl 2):R7-12.

Radauer C, Breiteneder H. Evolutionary biolo-
gy of plant food allergens. J Allergy Clin Immu-
nol 2007;120:518-25.

Fleischer DM, Conover-Walker MK, Matsui EC,
Wood RA. The natural history of tree nut aller-
gy. J Allergy Clin Immunol 2005;116:1087-93.
Maloney JM, Rudengren M, Ahlstedt S, Bock

- 268 -

32.

33.

34.

35.

SA, Sampson HA. The use of serum-specific
IgE measurements for the diagnosis of peanut,
tree nut, and seed allergy. J Allergy Clin Im-
munol 2008;122:145-51.

Hourihane JO, Kilburn SA, Dean P, Warner JO.
Clinical characteristics of peanut allergy. Clin
Exp Allergy 1997;27:634-9.

Yu JW, Kagan R, Verreault N, Nicolas N, Jo-
seph L, St Pierre Y, et al. Accidental ingestions
in children with peanut allergy. J Allergy Clin
Immunol 2006;118:466-72.

Vander Leek TK, Liu AH, Stefanski K, Blacker
B, Bock SA. The natural history of peanut al-
lergy in young children and its association with
serum peanut-specific IgE. J Pediatr 2000;137:
749-55.

American Academy of Pediatrics. Committee
on Nutrition. Hypoallergenic infant formulas.
Pediatrics 2000;106(2 Pt 1):346-9.



