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Background: Multiple Antigen Simultaneous Test (MAST)-immunoblot assay is a practical and economical test, which has been recently introduced
nationwide. Authors investigated test efficiency of a MAST-immunoblot assay, Polycheck Allergy (PA).

Methods: A total of 3,153 patients were tested by PA and the results were compared with the results of ImmunoCAP and skin prick test (SPT) in
532 and 75 patients, respectively. The correlation with the IgE results measured by VIDAS was also analyzed.

Results: The agreements of PA with SPT were 87.8% in the Inhalant Panel and 89.3% in the Food Panel and the agreement of ImmunoCAP with
SPT was 95.2%. The most common allergens giving positive reactions were Dermatophagoides farinae (46.2%) and Dermatophagoides pteronys-
sinus (40.0%). SPT taken as a reference, PA compared with ImmunoCAP showed higher agreement (D. farinae, 76.0 vs. 70.7%; D. pteronyssinus,
76.0 vs. 74.4%), sensitivity (D. farinae, 72.7 vs. 68.2%; D. pteronyssinus, 75.0 vs. 71.2%) and specificity (D. farinae, 85.0 vs. 81.3%) except for the
specificity for D. pteronyssinus (78.3 vs. 87.5%). The rate of allergen specific IgE positive patients was higher than that of negative patients when
total IgE was over 100 kU/L.

Conclusions: Our results showed that the agreement, sensitivity and specificity of PA were similar to or better than those of the previously estab-
lished test, ImmunoCAPR The allergen specific IgE results of PA were in correlation with total IgE. PA may be used for testing allergen specific IgE
to diagnose and treat allergic diseases.

Key Words: Allergy, Polycheck Allergy, InmunoCAR Skin prick test, Allergen-specific IgE

M E
Corresponding author: Jong—Ha Yoo, M.D. FA A AlGe] WskE HA| g 27MY, ofE ] uji
Department of Laboratory Medicine, National Health Insurance Corporation o] O A] Ul OF oba = 710 RBlo - 21 6
lisan Hospital, 1232 Baekseok-dong, llsandong-gu, Goyang 410-719, Korea B, &4 S e dE Bl 2 dete] Srtetal SinHl-3) o)
Tel: +82-31-900-0909, Fax: +82-31-900-0925, E-mail: jhyoo92@empal.com sk A 27] Agke] A} A& 27| FHEAS st
Received: December 19’ 2011 ’E‘ 7)-]\% %./;175410]]:]- %‘ﬂ]éﬂ% ;;%'E‘ @A]'E’C m‘l‘%x]'/\lgo]b]—
Revision received: March 27, 2012 g =7 %o] IgE 7D4/\}7} Z32 A4l

Accepted: April 3, 2012

“These authors equally contributed to this work. Eo] IgE% l—, 7)8A] SHA|E -HLE =0 Q28-S Hoj Ao Y
This article is available from http://www.labmedonline.org 2] o-§E|aL ITH5, 6] SRAIRE T} BH3-% O] Hojx] = Fokt
© 2012, Laboratory Medicine Online o] 3}5 AL A 20T A2 T HHLL 0] ZFA
@ This is an Open Access article distributed under the terms of the Creative Commons e ]_ﬂ— ﬂl/]— 2] 1 1 1]_,] A8 J]T ol di
Attrioution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) 31 32} Al &7, FET7] $Ajol| A A8l dET dEHE
which permits unrestricted non-commercial use, distribution, and reproduction in any _ . L =

medium, provided the original work is properly cited. Al o] Mz} HApih= f9joll kS Wh=tt= A7} JlThT, 8l.

elSSN 2093-6338 www.labmedonline.org 139



MO
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Ao A = 2 2Ate] @A& o 83 A =2 So] IgE 4
AL SR AIEAL Q)T 1967 radioallergo sorbent test (RAST)
7F 7Elo] 2810 7iE Fntet HAE sfof k= HIEAS
2} 371e) A, WA E S Al ko] HEoR A4
Eo] ZHHIL o]F- 19859 | =l sjdS o]-g-ake] th=0] el
EAE FA) HAFE 4= 1= Multiple allergen simultaneous test
chemiluminescent assay (MAST CLA)7} 7jiFE]o] tjofl A= @
2] AREE|OIRTHI0, 11]. 2] A-ollA MAST CLAS] AL A5
BRI SR T ot W wizhe) vlnd e WAL
Yo @ sk 4, o8 A A07 BAHO 2 AHE)
[12, 13]. ©]& B3 MAST-immunoblot A1 Polycheck Allergy
(Biocheck GmbH, Munster, Germany)7} =04 Zctas
of thet S 37} 53t Aol meh) B A Qb
o Yt 352 tjAFo &2 3t polycheck Allergy (PA) 7HAMA
= 7]29 HAEGAE T ImmunoCAP (Phadia AB, Uppsala,
Sweden) ko) vl melel 1 £G4 H/ISKL Lobt Aol
205k FAPIElol] Ego] B3 5j%ick

it 2

1.t
2009\ 6HE] 2011 5E7R] =717 dabE el Xe
ARefetate} a0l at, ) fato]] S ETHAIAIF, Polycheck Al-
lergy, ImmunoCAP L E71HA} Q== E 2RE tiide =
3F3At} Polycheck Allergy S1% L2718 M= 9714, 2419
A 27 HAR= 2,1827], ImmunoCAP FAAR= 58371, T HAT}A]
& 83710] S| =t of=|%H 22} 5 Polycheck Allergy HAH=
A} 1,565, oA} 1,588, ImmunoCAP A= FA} 3679, o] &}
2157, T RHAAHS A} 514, of#} 321o|gith o] 59 AFw
3= 0AIFE 102A41714] theFstl ot ImmunoCAPY} s Feha)
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AR 204 ofstollAle] olei7h s EololchTable 1) Akt
H| 3 A]of| = Polycheck Allergy, ImmunoCAP ZAA}, R ekzA|¢
2 Ao AR TS gz Seick TERE Polycheck
Allergy S1% HARE ofH|Q1S- 2ol 4(84.4%), 5417 A= 1l
ko] 4(95.3%), TmmunoCAP AR} I FUAARA| G2 4xop 4
E o) A1(96.9%, 100.0%) F=2 22| =|9ict

2. Polycheck Allergy ZiAt

Polycheck Allergy (Biocheck Corp., Munster, Germany) 7| ES
AF8-35}0] Korea I-Standard®} Korea II-Inhalation= 5213 7}A4|
E & Korea I-Standard 2} Korea ITI-Food= 2413 7IH| E & 5}
27} 40%:2] | =Aof| Hisf HAFE AR Ak AlAF
of ArgAell Ak Algskin. AaE=- Biocheck Image
Software (BIS)Z 0]-8-5}] class 0-6. 2.2 =35}t

3. ImmunoCAP ZAt

ImmunoCAP (Phadia AB, Uppsala, Sweden) 7|EE- Al-8-5}¢]
14%9] A 22 B QAHOR SR 6350 ek 2] of
3 AAFSFE: ImmunoCAP 250 AR ArgAo] Z7|ske] Al3s)
Fom A= class 0-62 2 THAZ E7F3FAIL 035 kUA/L 1]

vk S0 2 BEsic

4, TR EIRAIR

gAre] Aol whet oAl A=Al sl HAkskal o
ATL A|2FBencard Corp, Brentford, UK)S A-8-51o] A| 2 3]AK]
A = Al3staict At Shatol| A= 5480 g =270 Akt
k. e 1% s]2B, SR AAEE AHES)
AL 15 5 Yzlo] 7h2, AR AAn FHke] 7he, A2 A4S
Ao} 2717} 3 mm ool A P T E T I o2
“gsk3ick

Table 1. Age and sex distribution of patients tested with Polycheck Allergy, InmunoCAP, and skin prick test

No. tested with

Age iyt Ay ImmunoCAP Skin prick test
(v Inhalant panel Food panel

Male Female Total (%) Male Female Total (%) Male Female Total (%) Male Female Total (%)
=3 5 2 7(0.7) 125 69 194 (8.9) 94 50 144 (24.7) 1 0 1(1.2)
4-10 46 15 61(6.3) 267 185 452 (20.7) 209 137 346 (59.3) 38 26 64 (77.1)
11-20 138 72 210 (21.6) 160 13 273 (12.5) 53 26 79 (13.6) 12 6 18(217)
21-31 69 67 136 (14.0) 75 155 230 (10.5) 1 0 1(0.2) 0 0 0(0.0)
31-40 79 72 151 (15.6) 95 153 248 (11.4) 1 1 2(03) 0 0 0(0.0)
41-50 84 86 170 (17.5) 109 216 325 (14.9) 2 1 3(0.5) 0 0 0(0.0)
51-60 65 63 128 (13.2) 99 138 237 (10.9) 3 0 3(0.5) 0 0 0(0.0)
>60 59 49 108 (11.1) 90 133 223(10.2) 4 0 4(09) 0 0 0(0.0)
Total 545 426 971 (100.0) 1,020 1,162 2,182 (100.0) 367 215 583 (100.0) 51 32 83 (100.0)
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5. VIDAS & IgE ZA

VIDAS TOTAL IgE (Biomerieux SA., Marcy-1'Etoile, France) 7]
B2 A}g5}o] Bo| gk FALE AlE S-S ke 2 7l
Tk HARE AIRAR] AR gl skl ARkt At
£ 450 nmef| M o] FFHEE B2 F IgEQ] F=E ARl

6. 4

Polycheck Allergy?} ImmunoCAP, T 5.2 A| S 7F2-e] ok &
T} FHARAES 7] 2 SF Polycheck Allergy, ImmunoCAP
9] AL, W=, EO]%=E MicrosoftAl2] Excel (Microsoft Corp.,
Redmond, WA, USA)% o] g35to] BASIGTE FAEo] =9rd
ol tisfA = ImmunoCAP} T BTN E-S 7150 2 Poly-
check Allergy®] UX|&, WA E, Eo|E Zk2F 1519l SPSS T
2 73 Version 12.0 (IBM Corp., New York, USA) o]-8-5}0f At
A& (general linear model, GLM)Z 3] H&A]3}I ) VIDAS
9] &A & 1gEQ} Polycheck Allergy2] £o] IgE A} H]ul= Anal-
yse-it 3 2 1 Version 2.22 (Microsoft Corp., Redmond, WA, USA)
9] Pearson’s chi-square testE AF-8-5}0] BA8}2] 0 2 23T
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1. Y88

Polycheck AllergyS A13Y3F 5327 2] ZEAHImmunoCAP FA] Al
) T st o] Foll tisf 5ol IgE FAIVE A= Fe=
SUF "ol Al 359%8(675%), =417 ol A 18078(33.8%)°1%1
t}. Zb dY 27 e FAES FUFlA= house dust7h
56.8%, Dermatophagoides farinae?} 46.2%, Dermatophagoides
pteronyssinus?} 40.0% 2 =2 B S-S A5 HhH 22|50l A=
egg white (10.3%), soybean (10.2%), milk (9.2%)7} =8 9Fd &)
2401t ImmunoCAP HAF A3t= D. farinae (46.8%), D.
preronyssinus (44.8%), dog dander (91%)7} w2 FAHES BS
o} B HOARAE O] H% D. preronyssinus (01.4%), D. farinae
(60.2%), Dog hair (19.3%)7} F& AE%ATHTable 2).

2. YRlg, 2T Y Sols

Polycheck Allergy, ImmunoCAP, T A|So| 5202
Sz gl ofa) TSRS 720 Slo] ok A HS
Polycheck Allergy A& 0] 74.7-96.0%, 2414 °] 80.0-97.3%A 1L
ImmunoCAP2] 79 195-100.0%2] EX = Rk i wel &
ol HE 39S xSt Hyhg 1519 oH, Polycheck Al-
lergy S-S 33.6%, 224132 16.4%, ImmunoCAP-2- 20.2%2] 11
A=E HYA P

olycheck Allergy SYU%E, 2419, ImmunoCAP2]
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Table 2. Positive rate of each allergen-specific IgE detected by Poly-
check Allergy, skin prick test, and ImmunoCAP

No. (%) of positive reaction in

NCCLS

Allergen code  Polycheck Allergy Skin prick test ImmunoCAP

(n=532) (n=83) (n=583)
Dermatophagoides d1 213 (40.0) 51(61.4) 260 (44.8)

pteronyssinus**
Dermatophagoides d2 246 (46.2) 50 (60.2) 272 (46.8)
farinae**

Cat dander** el 73(137) 16(19.3) 23 (4.0)
Dog dander* e5 125 (23.5) 53(9.1)
Egg white'* f1 55(10.3) 6(7.2) 50 (8.6)
Milk** 2 49(9.2) 2(24) 39 (6.7)
Fish** f3 7(13) 2(2.4) 2(03)
Wheat"* f4 16 (3.0) 2(24) 10(1.7)
Rice* 9 9(1.7) 0(0.0)
Peanut’* f13 36 (6.8) 4(4.8) 3(0.5)
Soybean’ f14 54(10.2) 8(9.6) 11(1.9)
Pork"* 26 24 (4.5) 3(3.6) 0(0.0)
Common ragweed** wi 15(2.8) 2(2.4) 52 (9.0
Mugwort** w6 19 (3.6) 5(6.0) 2(0.3)
Aspergillus fumigatus®®  m3 0(0.0) 6(7.2) 1(02)
Alternaria alternata™* mé 28 (5.3) 8(9.6) 36 (6.2)
Cockroach** i6 28 (5.3) 2(2.4) 11(1.9)
Dog hair? e2 16 (19.3)
Sheep epithelium e81 36 (6.8) 0(0.0)
Buckwheet* 1 18 (3.4) 1(1.2) 3(0.5)
Pea 12 1(0.2)
Hazel nut f17 1(0.2)
Almond 20 1(0.2)
Crab*™* 23 28 (5.3) 5(6.0) 0(0.0)
Shrimp” f24 23 (4.3) 6(7.2) 0(0.0)
Tomato® 25 14 (2.6) 0(0.0)
Beef* f27 28 (5.3) 3(0.5)
Potato” 35 17 (3.2) 1(0.2)
Tuna® f40 4(0.8) 0(0.0)
Salmon* 41 6(1.1) 0(0.0)
Yeast' f45 15(2.8) 0(0.0) 0(0.0)
Mackerel* 60 7(13)
Cacao (chocolate) * 93 8(1.5)
Peach** 95 26 (4.9) 5(6.0)
Timothy Grass pollen* g6 18 (3.4) 3(3.6)
Rye pollen* g12 24 (4.5)
House dust* h1 302 (56.8) 0(0.0)
Penicilium notatum® mi 1(1.2) 9(1.5)
Common silver birch** 3 54(10.2) 9(10.8) 1(0.2)
American beech* t5 7(8.4) 0(0.0)
Oak** t7 29 (5.5) 5(6.0) 1(0.2)
White pine* t16 7 (8.4) 0(0.0)
Japanese cedar® 17 7(8.4) 0(0.0)
Dermatomyces’ 9(10.8)

*Allergen in Polycheck Allergy Inhalant Panel; *in Skin prick test; *in Food Panel.
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Table 3. Agreement, sensitivity, and specificity of each multiple allergen simultaneous test compared with skin prick test as a reference

Polycheck Allergy ImmunoCAP

Type of allergen

Agreement (%) Sensitivity Specificity Agreement (%) Sensitivity Specificity
Dermatophagoides pteronyssinus** 76.0 75.0 (39/52) 78.3(18/23) 744 71.2 (47]66) 87.5(14/16)
Dermatophagoides farinae** 76.0 72.7 (40/55) 85.0 (17/20) 70.7 68.2 (45/66) 81.3 (13/16)
Cat dander** 74.7 11.1(1/9) 93.3 (55/66) 915 0.0(0/7) 100.0 (75/75)
Egg white** 90.7 37.5(3/8) 97.0 (65/67) 915 0.0(0/7) 100.0 (75/75)
Milk*™* 933 10 (0/3) 97.2 (70/72) 95.1 0.0 (0/4) 100.0 (78/78)
Fish** 97.3 - (0/0) 97.3 (73/75) 98.8 0.0 (0/1) 100.0 (81/81)
Wheat** 100.0 - (0/0) 100.0 (82/82)
Peanut®* 85.3 11.1(1/9) 95.5 (63/66) 98.8 0.0 (0/1) 100.0 (81/81)
Soybean® 80.0 10.0 (1/10) 90.8 (59/65) 96.3 0.0(0/3) 100.0 (79/79)
Pork** 100.0 - (0/0) 100.0 (82/82)
Common ragweed** 920 0.0 (0/4) 97.2 (69/71) 780 56(1/18) 98.4 (63/64)
Mugwort** 96.0 60.0 (3/5) 98.6 (69/70) 939 - (0/0) 939 (77/82)
Aspergillus fumigatus* 933 - (0/0) 93.3 (70/75) 87.8 37.5(3/8) 93.2 (69/74)
Alternaria alternata™* 86.7 0.0 (0/3) 90.3 (65/72) 97.6 0.0 (0/2) 100.0 (80/80)
Cockroach*t 94.7 0.0 (0/4) 100.0 (71/71) 100.0 - (0/0) 100.0 (82/82)
Horse dander* 100.0 - (0/0) 100.0 (82/82)
Rabbit epithelium* 100.0 - (0/0) 100.0 (82/82)
Chicken feathers* 98.8 0.0 (0/1) 100.0 (81/81)
Buckwheet'* 100.0 - (0/0) 100.0 (82/82)
Crab** 93.3 400 (2/5) 97.1 (68/70) 100.0 - (0/0) 98.8 (82/83)
Shrimp** 100.0 - (0/0) 100.0 (82/82)
Yeast'* 100.0 - (0/0) 100.0 (82/82)
Chicken meat'* 100.0 - (0/0) 100.0 (82/82)
Bermuda grass* 98.8 - (0/0) 98.8 (81/82)
Timothy Grass pollen** 933 25.0(1/4) 97.2 (69/71)
Meadow grass* 939 - (0/0) 939 (77/82)
Penicilium notatum® 97.6 - (0/0) 97.6 (80/82)
Cladosporium herbarum’** 90.7 54.5 (6/11) 969 (62/64) 98.8 - (0/0) 98.8 (81/82)
Mucor racemosus
Candida albicans* 97.6 - (0/0) 97.6 (80/82)
Ascaris
Box-elder* 98.8 - (0/0) 98.8 (81/82)
Grey alder* 95.1 - (0/0) 95.1 (78/82)
Common silver birch* 90.7 54.5 (6/11) 969 (62/64) 915 100.0 (1/1) 91.4 (74/81)
Hazel
American beech* 915 - (0/0) 91.5 (75/82)
Mountain juniper
Oak** 89.3 16.7 (1/6) 95.7 (66/69) 939 0.0 (0/1) 95.1(77/81)
Maple leaf sycamore* 98.8 - (0/0) 98.8 (81/82)
Willow* 96.3 - (0/0) 96.3 (79/82)
White ash* 95.1 - (0/0) 95.1(78/82)
White pine* 927 - (0/0) 927 (76/82)
Japanese cedar* 915 - (0/0) 91.5(75/82)
Marguerite* 98.8 - (0/0) 98.8 (81/82)
Dandelion* 98.8 - (0/0) 98.8(81/82)
Goosefoot* 98.8 - (0/0) 98.8 (81/82)
Citrus mix* 97.0 (64/66)
Mean (%) 87.8/89.3° 33.6/164° 92.7/96.0° 95.2 20.2 97.1

*Allergen in Polycheck Allergy Inhalant Panel; fin Skin prick test; Tin Food Panel; *Mean percentage of Polycheck Allergy Inhalant Panel/Food Panel.
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Eo|r 27 92.7%, 96.0%, 97.1%2] E3EE LFERNATH Table 3).

3. 2 Hol| cHet L= £0] IgE AE Zno| Hlw
Polycheck Allergy?} ImmunoCAP, I F- A H o)A 352 S
2 58 $YEE B3 D farinae, D. pteronyssinus®] sl Im-
munoCAPZ} 3B TRIA|FS 7|30 2 Polycheck Allergy®] 2}
£ vlasto] Byt & 74| el tha] Polycheck Allergy®} Im-
munoCAP-& FAloll AARRE EAH= 53270101 D. farinae®]
A= UL 874%, HIFHE 869%, S0l 87.8%S HYIL D.

preronyssinus©)| A= LA& 87.6%, TAE 90.1%, Eo]%=
859%5 YERHSITH(Table 4). T FHAAHS 7|E 0 2= 75789
27} Polycheck Allergy HARS o] 31T D. farinae] A
&, W=, Eol=E 76.0%, 72.7%, 85.0%, D. pteronyssinus2] 73
= 76.0%, 75.0%, 78.3%E EATH(Table 5). M| F-HAA @& 7|
© 2 8399] 37} ImmunoCAP FAAMS SA] Al 3191 D. fa-
rinae?] A&, WZHE, Bo|wls ZkzF 707%, 68.2%, 813%0]%)
3L, D. pteronyssinus®] 75+ 22k 74.4%, 71.2%, 875%2] ATE
YERACHTable 3). T 7FA] @ofl tjall Polycheck Allergy®] 2}

Table 4. Comparison of Polycheck Allergy with ImmunoCAP as a reference

Dermatophagoides farinae

Dermatophagoides pteronyssinus

ImmunoCAP ImmunoCAP
Positive (%) Negative (%) Total (%) Positive (%) Negative (%) Total (%)
Polycheck Allergy  Positive 213 (40.0) 35(6.6) 248 (46.6) 191 (35.9) 45(8.5) 236 (44.4)
Negative 32 (6.0) 252 (47.4) 284 (53.4) 21(39) 275 (51.7) 296 (55.6)
Total 245 (46.1) 287 (53.9) 532 (100) 212 (39.8) 320(60.2) 532 (100)
Agreement Sensitivity Specificity Agreement Sensitivity Specificity
87.4% 86.9% 87.8% 87.6% 90.1% 85.9%
Table 5. Comparison of Polycheck Allergy with skin prick test as a reference
Dermatophagoides farinae Dermatophagoides pteronyssinus
Skin prick test Skin prick test
Positive (%) Negative (0o) Total (%) Positive (9%0) Negative (0o) Total (%)
Polycheck Allergy Positive 40 (53.3) 3(4.0) 43 (57.3) 39 (52.0) 5(6.7) 44.(58.7)
Negative 15 (20.0) 17 (22.7) 32 (42.7) 13(17.3) 18 (24.0) 31(41.3)
Total 55(73.3) 20(26.7) 75 (100) 52(69.3) 23(30.7) 75 (100)
Agreement Sensitivity Specificity Agreement Sensitivity Specificity
76.0% 72.7% 85.0% 76.0% 75.0% 78.3%
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Fig. 1. Polycheck Allergy results plotted against ImmunoCAP results. Correlation coefficients (r?) between ImmunoCAP and Polycheck Allergy for
Dermatophagoides farina and Dermatophagoides pteronyssinus were 0.46 and 0.43, respectively (each, P<0.001).
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Fig. 2. Number of allergen-specific IgE detected simultaneously by
Polycheck Allergy. The number of most frequently detected allergen-
specific IgE was 3 (23.3%, 124/532) in inhalant panel and 1 (14.1%,
75/532) in food panel.
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Table 6. Distribution of serum total IgE levels determined by Polycheck Allergy in all allergen-specific IgE positive and negative patients

Serum total IgE levels, class (kU/L)

Allergen-specific IgE 1 2 3 4 Total (%)
(3.5-17.5) (17.5-50.0) (50.0-100.0) (>100.0)
Inhalant Positive 27 (7.6%) 51 (14.4% 48 (13.6%) 227 (64.3%) 353 (100.0)
Negative 35 (21.0%) 41 (24.6% 29 (17.49%) 62 (37.1%) 167 (100.0)
Food Positive 13 (7.3%) 5 (14.0% 23 (12.9%) 117 (65.7%) 178 (100.0)
Negative 49 (14.3%) 67 (19.6% 54 (15.8%) 172 (50.3%) 342 (100.0)
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