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Establishing and Verifing Detection Limit for the Eight Items
before Blood Transfusion with Enzyme-Linked Immunosorbent Assay
by the WS/T 514-2017 Industry Standard Documents

CEN Wei-ming, LIANG Bao-huan, HUANG Ming-lan, HUANG Yuan-ping, LIANG Yue-mei,
FANG Feng-mei,SUI Hong (Dongguan Kanghua Hospital , Guangdong Dongguan 523080, China)

Abstract: Objective To evaluate the limit of detection of eight enzyme-linked immunosorbent assay (ELISA) according to
hospital grade assessment and 1SO15189:2012. Methods According to the new health industry standard WS/T 514-2017 .
“Establishment and verification of detection capability for clinical laboratory measurement procedures”,the limit of detection
(LoD) was established.in the sameset of detection system.using two reagent lot,each lot for 5 consecutive days 4 consecu-
tive days to assess the value of the concentration of five specimens were detected repeatedly,calculated the corresponding hit
rate, then transform into probability units,and the corresponding concentration value production regression model, the hit
rate of 95% corresponds to the probability unit 1. 645 substituted into the equation, the resulting concentration value was
LoD estimates. The detection limit values were tested for 3 consecutive days of detection of two LoD concentrations near the
declared concentration of the sample (diluted by the standard material) was detected 4 times repeatedly to calculate the posi-
tive result was greater than or equal to the percentage of LoD statement,greater than or equal to the critical value of 87 %,
then verified success. Results HBsAg: 0.100 IU/ml, HBsAb: 9. 642 mIU/ml, HBeAg: 0. 666 NCU/ml, HBeAb: 3. 700
NCU/ml, HBcAb:0. 786 TU /ml, HCV.0. 506 NCU/ml, TP:2. 236 mIU/ml and HIV:0. 135 NCU/ml. The detection limit
estimates were passed. Conclusion The verification limit of the verification project in the testing method and detection sys-
tem of the laboratory meet the requirements Objective.

Keywords: enzyme-linked immunosorbent assay; probability unit scheme;limit of detection
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1SO15189:2012 521 % i 1 & 2 FAE ) A A w] o,
XA g6 Ik AT O Tk 2 M AR I IE R S G R
RAPAEH EEA — ., CNAS-CL39( 5L = i i
FIVRE 7 (0 DA T 9 D)7 i DR B 88 2 o M G 6 400 35 119
BRI 452K 5. 5. 1.2 T, BB S K 5y v
FIRR PP (4 0 A7 P B8 56 UE PN 25 1 A 435 A6 HH B (limit
of detection, LoD) \FF &R | ARG =MW IE ik
PR S5 A SEPR TAEREE W 2017 48 3 & &
A WS/ T 514-2017 (e R A 5 7 2 465 3 68 1 1%
A 57 RN 55 50E VAT MV A SR b (8 AR SR LA T AT
I H @Sy Tk BRI AT PR, BAR A .

1 MRFAEE

L1 smm A A bt BRI A P R A BR 2 A
A7 bR HEY) B 8 Bl 43 i HBsAg (R JE 0.5
IU/mD , HBsAb(# i 30 mIU/ml) . HBeAg (¥ Jif
2 NCU/mD , HBeAb (¥ & 4 NCU/mD , HBcAb
(HeJE 1 TU/mD  HIV G 0.5 NCU/mD , TP(H
B 6 mIU/mD, HCV O E 1 NCU/mbD ., iRt
T B b 1 ) I 359 4 1 BH B SR AR A L A SO
il . SR FH b T B 400 3 10 A 9 B 4 A BR 2w R A
{149 B 1 s o 00 o A S R

L2 aXa A zs B . P R Ao s I R 3k
(ELISA) # il HBsAg, HBsAb, HBeAg, HBeAb,
HBcAb,HIV, TP #1 HCV X7 & . 3t 8 Akl & .
BAMRAF A A R &, {UE: TECAN
SUNRISE [ #r A%, | g — f6 o B0 IR K 46 0 A
4> A G bR UE AR AL PW-960, BT A 1Y 7% ¥ %
ISO15189 Jit &t A& R E R AT A HE

1.3 #h7*

1.3.1 LoD Wy & s DAL iz WS/T
514-2017 I PR AG: 96 7 1 465 3 BE o (%) i <7 R 56 31F )
R M SR B T RS R

1.3 101 i — o A% 50OW R M0k B2 AR HE) I, B
AN TR FEE P A A ™ A 4 R R 56 B A5 £ 5 6 45
Y EEDE =B S/CO S 1 F T fY He
FEAE ARG L S/CO VB K 2 5 A4 PF Al v B
B, 7EF—ERN RS M 2 AR S % 2
4 KX 5 A PEAG R BB AR A , B AL AR A
RRFEERM 5 K,

1.3.1.2  3EFAhT LoD Y B4R XU M 0. 05, B]
AR A 95 0 % R AR R B Ry 1. 645,

1.3. 1.3 WeAEBE  IH A S 19 5 A TEAG
JE B AR AN 1Y i P 3L AR U5 A 20 B 5 AR B X R
VB HEE 30 oA BE R BT AR S DAL M B Ak b LR
VAL 4 % B Sl N A o 22 o A L o A [ 0 A
AU A5 3 [l 5 il 2T R L 8 A v RSl 95 Y0 X I ) HE
RN 1. 645 A 7 f 2, BT A 0 vk (BRI

LoD {18 .

1.3. 1.4 BBWANKFHS B LoD M HEAE L,
BT A5 LoD Ak v B B K AE AR Sy i) 2 72 % 19 e
2 LoD ffi1HHE.

1.3.2 LoD Wy %k M4 T AE47 A5 fE WS/T
514-2017 - Cllf R A 55 J7 A Hh g J7 1) ff 7 F 56 HE )
HR“ LoD 7 B Y 565 7 350 43 1 2R L R T S O
KU ESE 3 KM AT 2 4~ LoD 75 B ¥ J3 Bt 3t
AR AS CER A ) 0 B BT 49 S 2 Rl 4 Wk i Ay
BRI T 1 MUER RGN 1 A5 7], Ik
EBIEHFTG T I =LoD S H B H LS R H
YK Z E A S WS/T 514-2017 (Il R K 56
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Lo siat S aan e BdiE 3 A EXCEL Rt ty
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2.1 tdmegsdRALR

2.1.1 FWBEbRUEY . AT S/COME N 1 My
e JE . HBsAg 0. 10 1U/ml(S/CO &~ 1. 09) , HB-
sAb 10.0 mIU/ml (S/CO fi & 1.06), HBeAg
0.67 NCU/ml (S/CO {4 1.01), HBeAb 3.50
NCU/ml(S/CO &} 1.06) , HBcAb 0. 80 1U/ ml
(S/CO{EH 0.97) , HCV 0. 50 NCU/ml(S/CO &
J71.03), TP 2.00 mIU/ml(S/CO &N 0.94) F
HIV 0.13 NCU/ml(S/COH K 1.09), HE Fik
g5 R AT H B PEAS R S8 HBsAg(TU/mlD) .
0.092,0.094,0.096,0.098,0. 100; HBsAb(mIU/
ml):8,8.5,9,9.5,10; HBeAg (NCU/mD) : 0. 60,
0.62,0.64,0.66,0.68; HBeAb(NCU/ml): 3. 50,
3.55,3.60, 3.65, 3.70; HBcAb (1IU/ml): 0. 72,
0.74,0.76,0.78,0.80; HCV (NCU/ml): 0. 42,
0.44,0. 46,0. 48,0. 50; TP(mIU/ml) : 2. 00, 2. 05,
2.10,2.15,2.20; HIV(NCU/ml):0.110,0. 115,
0.120,0.125,0. 130,

2.1.2 £ 50 B 2 v BE I E fiw % e LoD Al 114 .
W1 k2,

MAER 1 R 2 B85 R KPS 50 nY
LoD fE Fe#, BUIT 15 19 LoD 5 KB 1E Il & 72 %
M2 LoD Al E, 15 % A5 B /Y LoD Al i1{E
#: HBsAg: 0. 100 1U/ml, HBsAb: 9. 642 mIU/
ml, HBeAg: 0.666 NCU/ml, HBeAb: 3.700
NCU/ml, HBcAb: 0.786 IU/ml, HCV. 0.506
NCU/ml, HIV:0. 135 NCU/ml, TP: 2. 236 mIU/

ml,
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2.2 KRR BIE L33,
*1 ZmE#S 1 MiKER
LS
uH N N N N N (Y it LoD
WE 1 WE 2 WE 3 W 4 WE 5
HBsAg 30 40 55 80 95 Y=0.015 9X—1.023 8 0.110/ml
HBsAb 40 50 70 80 100 Y=0.032 4 X+0.929 5 9. 612 mIU/ml
HBeAg 20 50 60 80 100 Y=0.016 4X—0.203 3 0. 666 NCU/ml
HBeAb 30 40 65 90 100 Y=0.007 5X+0.551 1 3,66 NCU/ml
HBcAb 20 40 60 85 100 Y=0.013 5X—0.126 8 0.786 TU/ml
HCV 30 50 60 80 95 Y=0.035 2X—0.353 7 0.506 NCU/ml
HIV 5 10 25 65 85 Y=0.025X—0.910 7 0.135 NCU/ml
TP 20 45 60 85 95 Y=0.016 7 X+0.315 4 2.202 mIU/ml
x2 ZHE#E 2 MG R
frf RO
uH N N N N N FRifE 28 5 it LoD
! WE 2 WE 3 W 4 WE 5
HBsAg 15 50 55 70 95 Y=0.014 2X—1.021 6 0.110/ml
HBsAb 15 45 70 80 100 Y=0.028 3X+0.937 6 9. 642 mIU/ml
HBeAg 25 30 75 90 100 Y=0.015 9X—0. 204 6 0. 663 NCU/ml
HBeAb 25 65 70 95 100 Y=0.007 5X+0.555 9 3.7 NCU/ml
HBcAb 35 45 65 90 100 Y=0.014 8X—0.130 3 0.784 TU/ml
HCV 25 45 65 85 95 Y=0.032 5X—0.352 8 0.502 NCU/ml
HIV 15 30 60 80 95 Y=0.026 §X—0.927 9 0.131 NCU/ml
TP 35 50 65 85 90 Y=0.023 3X+0.311 2 2. 236 mIU/ml
x3 ZIH LoD it ERIELE R
ADTH (kB 4 LoD fiHA BER AR E PR 4 B MHERERD  KRFEERY)  RiEEAER
HBsAg(IU/ml) 0.1 0.1 23 24 95. 83 87.00 P
HBsAb(mIU/ml) 9. 642 10 22 24 91. 67 87. 00 b
HBeAg(NCU/ml) 0. 666 0. 68 24 24 100. 00 87. 00 B
HBeAb(NCU/ml) 3.7 3.75 23 24 95. 83 87. 00 7
HBcAb(IU/ml) 0.786 0.8 24 24 100. 00 87. 00 7
HCV(NCU/ml) 0. 506 0.55 24 24 100. 00 87. 00 b
HIV(NCU/ml) 0.135 0.14 21 24 87.50 87. 00 &
TP(mIU/ml) 2.236 2.4 24 24 100. 00 87. 00 7

S o (7 Rl (1377 = Nl S = 5 i 5
AR T B H i R B R e
g HL ™ R e e R M R Y S LR
FEPE ORI 5 TS BRI R . A 920 Lkt A B o Jek
YRR YT 2y, i i w6 AR R AT D AR e B A R
BAATAEEN D . I RS % X AR 16 5 vk
FRR T 19 20 B bE e & BEE B2 07 8 F E i 50, R4
BEIT e B IE 7 28, DA TIE S 56 245 1 B0 o 12k
VA S 56 % K6 56 77 1k 09 K HH BB ) 9 M B 38 AR
F A 25 (B (limit of blank. LoB) & HIBE . DX

GRIGEoA ONE S ANy PN A R =E
AN A S T e 4 R ) S B e bR v 22
PISEEE I 3 N ARuE22/E R LoD fH . X Fh J7 % th
FHEA K5G8 7 B8 2 5 R 1E 25 5 A 30 2 43
LK G SR G R MR IR . 98 EIG R 5L 5 =
FRifEALZE B2 25 (CLSD 7E 2004 4E % A7 () iy 5 46
EG BT 2 A B A T 48 ) (CEP17-A0 ™ SC 1 HE #5
FH 25 1 B R8IV B 1) AR 3 252 50 R K &5 /0> 60
UK T AR5 FHE Ry 1 725 20 A M 75 43 A 43 51 R FOR
R A A 2R TR 2 I RR K Hh FR L 25 SR s i mT & [
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B/ ARSI Y SO TR 2R 1 P A 5 B Y
H T 33X R 30 R A ) M A 5 SR B o0 A L TR R
P2 25 B30 H 5 o 0, 3K AR B R 25 bR AR K
MZERB S 95 A A%k 0, LoB 2 il & 25 F AR
AR AT BEAT B A 5 K 25 RS e i o,
MR R IUEH TG LoB AN . LoD JE Al 77 % AT
DA 0+ 14 S5 AV 8 00 9 e BT A SR A AR 1
A1 AR ST SR N7 TR ORI H Y LoD Al
(B I X5 X 28 LoD AT HEZEAT 1 501k , 30 1k 45 58
b, WY A AN T R ARSI X R A PR B DL B
FRASIE BT LU i PR 4 RS T AR Ry 45 2R .

Ty AN BV 2 WS/ T 514-2017 (Il PR A
5507 vE K 3 Be J0 By o ST RN 58 i ) A7 Mk AR R A O
LoD 7 W86 3iE i 45 3 AU flE T 2 4> LoD 75
AH e B WA AR AR, O AT I A 5K 6 TR A A ik
JE A IR N A RVE AR AR 8 52 95 % Y
SEBRE SLEERE T H LoD A BH Mk Bl =5 590 425 44 1
WA IEAT I E . BEO7T AR S 5 1 WG &AL [F A7
Wit &IRIE,
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