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(EZE] a @ IPMEYKRRRIL RO RPE T (NM-CLIA ) Kl (FEPR U5 D1 ) Fiks b
(PR SIS D2 ) iR S RS EREE 1 B (sIgE) FURMIASEMERE. ek 0lizFHl NM-CLIA st
TR 489 I LV AC3E K2 s~ B B E M L R Be s i2 B S fRlaed b 3 B L s AR AR . Hodp D1 SERLik i 244 1]
D2 el i 245 B, SR o KA Kappa KB IEAY 2 ORI D1 Al D2 sIgE HifRMAIGCH: .+ B8 5% F I PR
B EARMEAL I 2SR E T R 563E NM-CLIA #:31 D1 1 D2 sIgE HidRmme b R (LoD ) | £ F Rk 25 i 4 e e
PEREFE PR, 4 % NM-CLIA #:30 DI F1 D2 sIgE Hui&i) LoD ¥/NT 0.01 U/mL, MG 0.1~100 U/mL, #EH
TEERE/INT 5%, HLRKEEEE/NT 8%, kA4 BN, SRotibmtt, EAamkid MUs e kR &350
95%, BIEFTEHRN 92%, 1¥=174.45, P<0.001, Kappa=0.843, FH] NM-CLIA 5l & 22 i 5 B 5 S 7ok
ARIFM—EME, H £1 2555 %N 95.6%; HrAmhial UM MRS RN 91%, MG RN 97%, ¥=154.26,
P<0.001, Kappa=0.787, W] NM-CLIA ¥y A2 U5 5 e 96 RAFm —2ctk, B £1 F56%N
94.2%. ¢4 NM-CLIA 45l D1 1 D2 sIgE HiRRS 5 Gpesd kA RAFRAEDCHE, [RIRT NM-CLIA LoD . kit
TS EEPEREOL S, ATALK D1 Al D2 sIgE Al ARAGIN 5 2 AR 12
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[Abstract] Objective To evaluate the performance of magnetic nanoparticle chemiluminescence immunoassay (NM-
CLIA) in detection of allergen-specific immunoglobulin E (sIgE) antibodies to Dermatophagoides pteronyssinus (International
Allergen Code D1) and Dermatophagoides farinae (International Allergen Code D2). Methods A total of 489 serum samples
from the patients with suspected allergic disease (244 cases caused by D1, and 245 caused by D2), who were treated at Suzhou
Kowloon Hospital, Shanghai Jiaotong University School of Medicine, were detected by NM-CLIA and immunofluorescence
assay, respectively. x* test and Kappa test were used to evaluate the correlation between the two methods in detection of
D1 and D2 sIgE antibodies. The limit of detection (LoD), linear range and precision of NM-CLIA in detection of
D1 and D2 sIgE antibodies were verified by the standard method of American Clinical Laboratory Standardization
Association. Results The LoDs of NM-CLIA in detecting D1 and D2 sIgE antibodies were both less than 0.01 U/mL, the
linearity ranged from 0.1 to 100 U/mL, the within-run precision was less than 5%, and the between-run precision was less
than 8%. Methodological comparison results showed that NM-CLIA and immunofluorescence assay had good consistency in
detecting D1 and D2 sIgE antibodies. For D1, the positive coincidence rate and negative coincidence rate were 95% and 92%,

respectively ()’ =174.45, P<<0.001, Kappa=0.843), and the & 1 class agreement was 95.6%; for D2, the positive coincidence
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rate and negative coincidence rate were 91% and 97%, respectively (x’=154.263, P<<0.001, Kappa=0.787), and the *+1

class agreement was 94.2%. Conclusion NM-CLIA has good correlation with immunofluorescence assay in detecting D1

and D2 sIgE antibodies, and has good LoD, linear range and precision, suggesting that it can be recommended for clinical

testing of D1 and D2 sIgE antibodies.

[Key words] magnetic nanoparticle; chemiluminescence; Dermatophagoides pteronyssinus; Dermatophagoides

farinae; anaphylactogen; immunoglobulin E
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VR IBUN R X NG I O NEY (295 -3 ) AN N i k42
s, MEEEZAAmER . B2
METH AR ERY R PAE SRR, 2R SR RY
N 15%~30%, FELH 5%~10% MANZidiH
SRR, HE PR AR (World Health
Orgnization, WHO ) %12k 21 40 5 S A0 =K
Pz 1,

&R ( Dermatophagoides pteronyssinus ,
Frid BUFACAS D1 ) Fr4c ( Dermatophagoides
Sarinae, FEPriLEUFEICHS D2) J& 5 WA APEL
HUR, BEIA AN . RS R L TR RIS R R
S S O R DA K ™ S A RO N o BT SR T A4 G
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I PR A7 1 22 AR P FAAR S0 9 e g 2 ksl s i, 4
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FE AR SR BB R R R e L A K A
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TR AT LLHE B 12 A2 00 2ok Bl S L R B, () I
AT LAE R ES G RTF R F5 BRI IR sIgE it
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( chemiluminescence immunoassay, CLIA ) [

i H CLIA SOt 7 ELISA vAEAEXIAR K il
AR TR S AN e A R s RIS, i PR T
4 sIgE A RGARD, RALETOLILR)
ImmunoCAP® 2 4t S [ P b33 42752 1) i< S0 AGH
JrENE ARG AR R, A ARG
o GORRE R 2 2O e ik (magnetic
nanoparticle chemiluminescence immunoassay, NM-
CLIA) J& HATE b ESeat (e, i%
BRBES T BIFHE R BUA L HORH CLIA,
PEHA R 8 . RBUE R Rk | pis
HERR SO AR i O T PR 5 6 28 i ofe
et ostrifidrik, M NM-CLIA & Al Jz 24 i
FA A0 sIgE HTIRAIPERE

1 MEFTE

1.1 BEL5XA Lumiray 1600 %4 [ ShaK w4
TORLAL 2 RO EA - & SOH BT YRR . ROLIE
Yy, R B sIgE PriARK AR & (RGN
BiAb2E R TR ) B A L A O R TR A I
it (0.7 U/mL A1 17.5 U/mL ) 500 [ 719595 Wk
A EAROABRAF, b EAm . KA
sIgE H AR A0 G A 46 A= W 22 Ak 1) J= 2

Koot U, R BN LAY BT IgE 4
FEERE R RIRIMICAIPORRE TR . 2 . By
sIgE PRIz o8 S A I H) K B B AR e A 55
FEFEER AT,

1.2 HARR  WET g agiE Kok B i s
MU BERBEILEE . R RBHAT Bk SR T2 2
(1 SE DLt BB 3 TS AR AS . ATEFRAE: 4RI . P
FIARR, ZHFRmPIE (HBsAg)  RAFRT
& (PL-HCV Hifk ) | AFHGIEEFREE 12 ik
(PL-HIV1/2 ik ) FtgEptRietayiik ($i-TP $it
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Wit R (b Rtk B A . b Rk N | A R A
% RS EEEERES) WERE . A
FUa L i Ag i KA PR B B N L B e s 2
R oA it (45 KY-2017-020) .

1.3 NM-CLIA NM-CLIA il iz A2 s S o7 S PR AG:
D 2R R 220 sIgE Pk, i 2 FE7E Lumiray
1600 %44 [ Zh A K G ok A A k& 1 A
AT HARR PR R (1) BHREMEEAR 15 pL.
FERE R MR AR LK RLTORL 45 pL | ZEYIERRIC
R AR al R AR 15 L JRA, T 37 'C 0%
B 15 min, HEAEADEEOR LW sIgE ik 5EE
W R R RS A, IR RGO R
I, VR ERZRNAEYRIRICH R D00
Rl . (2) AR bR iC 1Y BBt
IgE —47T 130 pL, JERLEFHPL IR -DiA-fibs — P
Y, Gk, RS S R L L)
gk AR (3) IMAKRIGIEY 200 pL, BEEtrpik
A AOCIR Y RS, ROGRE AT
() sIgE HUiAR & amr o C AR B2 AR T i
MeEN S, SRR K BEAC AR HE I AT
PUETHAL, BVl FEAS v 2 2R MRy 2R 8 sIgE
EiIRENIORE T

14 ZArwZ SRHSSUER, AR IgE EEHM
7 AR BE KRS R 0 U/mL (SO) | 035
UmL (S1) . 0.7UmL (S2) . 35U/mL (S3) ., 17.5
U/mL (S4) . 50U/mL (S5) . 100U/mL (S6) .

1.5 MaedgAREA (1) BARKHR (limit of
detection, LoD ) : FHMHEM SO 1 S1 VENFEA I
Ak, Hdr So EAEME 20 ¥k, S1 HEMIE 5
W, B SO HAENE 20 WREYHESEIM (M)
MikrifEZE (SD) , 7 M+2SD, fRA S0, SI /Y
W B A CIE R ERL AR B — kT, &
BB EEME RIS LoD, (2) FkeditE: 4 NM-
CLIA J5E(E A 100 U/mLAYEEA A HES SO HEFT
3 fEE LR R, R 7 IR, A HBRRIE <035
U/mL, BBEEAIE 3 Uk, THERBEE, Kl
FE BT Y B 5 e vk BE DA S/ N e LA
SR ESHHES FIEELE, X [ R e T4 A
5. (3) HENKE#EE (within-run precision ) : E#f
NM-CLIA JE A (>175UmL) . HE (>35
U/mL H<10 UmL ) FWE(E (<07 UmL) IFEA,

FEME 10 ¥k, HE M SD, HiHEH IR %
J [(SD/M)X 100%]. (4 ) HLFPKEHE (between-
run precision ) : PE£E NM-CLIA M EE b EE (>
17.5U/mL) . HH ( >3.5U/mLH <10 U/mL) FI
iRl ( <0.7 U/mL) MFEARERENE 4 K, BK 2
W, HEE 10d, 53 M M SD, FitEHLE
B E [(SD/M) X 100%] -

1.6 kst N NM-CLIA Rl ud Gk A
ARG J22 2R DRy 2006 sTgE oA, X 2 Fhorpkes
HATHONFTF A 33T . AR cut-off {524 0.35 U/mL
AT HIE, <0.35 U/mL AFAME, =0.35 UmLA
BEPE . MR35 E FE 2R K Phadia i85 2 WHAF] 7
WAMEDET SIgE 73%%: 035 UmL<1 2%¢<<0.7 U/mL,
0.7 U/mL<<2 #¢<3.5 U/mL, 3.5 U/mL<3 %<17.5
U/mL, 17.5 U/mL<4 (<50 U/mL, 50 U/mL<5
24 <100 U/mL, >100 U/mL }y 6 &%, PISEETERR
& Phadia &2 R s, TR NM-
CLIA Failll i 2 A2 5 Froky 22 sIgE HUARBAE: . FH
PERFG RN £1 G0N E% . HP R &%8
Phadia PHPEREASH NM-CLIA BHPE 1%k /Phadia FH
PEREAKL, BAYESF &% K Phadia FITEREARH NM-
CLIA BH:51%/ Phadia BHHAEARL; +1 S5 5
A Phadia FHPEFEAS T NM-CLIA U2 {8 R FEE:
[ 5 Phadia 245125 <<+ 1 AYREA%KL/ Phadia FTERE
1.7 %t B SPSS 21.0 H k4 Hixt
NM-CLIA 5 G5 745 0 iy 2= A4 il o8 5 St
MR R R B L BRI AT o A D
Kappa K5, K5 /KdE (o) 4 0.05,

2 # R

2.1 LoD MR WEME SO FEA 20 Ik, 1T
4595 LoD ¥/NT 0.01 U/mL, W 1.
22 MBLMRIEAR CRE R E R E S
W EE DU/ N3 i T LG, AR
o JRAILNERIT AR y=0999 1x10.066 7 (R>=
0999 8) , ¥Rl Le Ak RIE R y=0.973 3x+0.603 7
(R?=0.999 1), JZALEEFAEETE 0.1~100 U/mL
TE I AR I R AT IS AR
23 MAMTERBLER MHSME. PEAE
8 3 DA AR ZNE 10 K, HEWES
JEXNT 5%, KSR, Wk 2,
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®1 LoD MELR
Tab 1 Results of limit of detection (LoD)

Sample  Value zy/(UemL ") Allergen M (RLU) SD (RLU) M+2SD (RLU) LoD z/(UsmL )
SO 0 Dermatophagoides pteronyssinus 15 023 567 16 157 <0.01
S1 0.35 Dermatophagoides farinae 16 975 471 17917 <0.01

M: Mean; SD: Standard deviation; RLU: Relative light unit

®2 EBEEBMLHEOHNEEE

Tab 2 Within-run precision of Dermatophagoides pteronyssinus and Dermatophagoides farinae

Allergen Sample Mzy/(UemL ") SD z/(UemL ") Within-run precision (%)
Dermatophagoides pteronyssinus Low value 0.50 0.007 1.4
Median value 5.34 0.080 1.5
High value 18.70 0.299 1.6
Dermatophagoides farinae Low value 0.021 35
Median value 0.123 1.7
High value 0.422 2.0

M: Mean; SD: Standard deviation

2.4 MR FEEXLER A, PERM
RAE 3 AR EREARRZME 4 K, BK 2
W, BEEEMET0 d, 455 s 2 20 Rk 2 6 )

1R & L IRDRG 2 L /N T 8%, nl 3 A2 Ife R 17
FHO %%%30

F3 ELBHIHOEERLEEEE

Tab 3 Between-run precision of Dermatophagoides pteronyssinus and Dermatophagoides farinae

%
Between-run precision Total-run precision
Allergen

Low value  Median value  High value Low value Median value High value

Dermatophagoides pteronyssinus 7.2 7.1 6.8 9.5 9.4 8.9

Dermatophagoides farinae 7.0 6.8 7.1 9.3 8.5 8.2

2.5 kg R 50 NM-CLIA FIfesd 3 i
W

LRI XT 244 5] 3 A2 05 B8 Lk BB 3 A 245 )
93 24 s S5 AN o AR A %) I A A R AT = 2 il R Ry
2 STgE HUARKTIN,  HE TR EA TR AR 4y
Mro Sependtimitt, RAmi s BaERF &
KA 95%, BATERF RN 92%, x*=174.45,
P<<0.001, Kappa=0.843, FZHH NM-CLIA FIestik
A RAAH—8eE, H 1 855550 956%, £2 BAF
HRH 96.1%, HUKEHR 96.1%, FRHEH 92.5%;
Kl R I BAMERFSR  91%, BAIPERF &0
97%, ¥'=154.26, P<<0.001, Kappa=0.787, F£H]
NM-CLIAF R 5O EA RiFn)—3hE, H £149
TFEHN 942%, 2 FAFEF N 94.2%, HEEH
94.2%, FEREEA 92.1%, WL 4.

I A f 2k SO G 1) R R A I i T v 1
], X AT eSS KA A A5 Y AT S i s
TSR . TR R AR £ g ok i o A
J5, SRR I TR AT ok TARK IR ME . g
G 119 4% 8 S A T RS T T A ek = iz
SRS ek RO B E R E TR AR, IRFPT4
Jiig . RS E YA R R aE R . FTHUR
PR G 72 2 I 1 et s AR AP D ) i IR T LA ke
SIS AR R IR T TgE A A (R4
LW AR R, KISk, BN ZRNE AR
HIEENI . ELISA MEAR P S 7 Rl Ui sIgE
Pk, LRGN VAR T 0 I R HE RIS 1Y)
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ERERA, B2 ET THAM, T ZRTH0
BRI . LRSS RS AR R, A5 #EAT 5

P, ARMECRUESS R ARG, Bl R H]
CIXENN G

& 4 NM-CLIA METOSLEMEERS . ML sIgE FUikriaiZER
Tab 4 Results of NM-CLIA and immunofluorescence in detecting D1 and D2 sIgE antibodies

N=489, n
NM-CLIA (D1) NM-CLIA (D2)
Immunofluorescence
Positive Negative Total Positive Negative Total
Positive 196 8 204 195 12 207
Negative 3 37 40 3 35 38
Total 199 45 244 198 47 245

NM-CLIA: Magnetic nanoparticle chemiluminescence immunoassay; D1: Dermatophagoides pteronyssinus; D2:

Dermatophagoides farinae; sIgE: Specific immunoglobulin E

R 2R G5 02 48 56 W — A K 56 300 5 T K
(0 NI N A NI T T BN (00 I S NI B 1
TS . S — K5I B 7R R R &
Gk B aE AR H i, RS A B B &
HARU, %) Hak o 00 45 A S0 80 % . A AG
ARG R BUE RS R RTEE . T % %8 Lumiray
1600 HI KR fok A 27 K ARG 22 4 14 Ak ) 4 2%
FEFIHLPIRE % B, ARWESE 40 53 T & A2 05 Foky
AEEAE . A IE 3 SRR R EEAE N
HHE, 16 Lumiray 1600 B4 K 5 (H0RAL 2 R OCKS:
WAL E AT, S5 8m, R Al Fe
HEPAEEERNT 5%, S EX/NT 8%,
LoD ¥J/NF 0.01 U/mL, 8] Lumiray 1600 %%}
KRR Al 2 22 YA I 2R e L RS 5 5 . b
Ki % B LoD A5 A IGIREER , ORI n]
SEo AR 2 RGBT 244 f
JoB 242 06 S AL 3k BECREAS I 245 f5)Ry 24 5 S5 0 aok
FEAS, ZEREW, I RG22 * >3.84,
P<0.001, Kappa>0.75, BAPERFEHR, +1 %45
B RMPAERFE R KT 90%, RIH RIFH—
#H . Lumiray 1600 B0 K w4 ORIk 27 £ GRS
RS TR B Rk RE R A S PR T
ARG (RIAAF Al 0 55 E FE B C A Al e ok
KRG ) 1R EF—EEFRY] Lumiray 1600 BIZHK
RGP AL 27 22 YR 28 G 78 I RAS I R A 408 5 7
AISEE AN AN E, A8 T A e PR ARG 0 2ot Al
sIgE MIIEHE 5.

BRI R sIgE I e nT LA Ay ad Sk e
2 Wi — 2 I IRHE S, EIEAERT A sIgE

Then e g R B, I I A 4l R Y
I R AR A TR N — BN R R 1
Jo 7 A e BRSO 7 s SR R it R S R
fub i SN LS TR 2R T o ABFE P AETRT
Lumiray 1600 BIGAKBERORLAL 7 ALK R Gu A2
AR5 MUY R0 sTQE Al 75 1T A PEREREAT 1 4xifi i
fiti, ARAATy T 2 P B 22 1) WA 12 W aod B A
T JELE 4 LT R AR X% R G A S sIgE Bk
ARG I R 47 B 2 i A DA AR, A% R GE Y i
PR E I P 5873 A
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