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Analysis of heat-treatment in detection of blood coagulation factor V[ by Nijmegen-Bethesda assay”
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Abstract: Objective To evaluate the clinical value of heat-treatment of plasma samples in blood coagula-
tion factor VI (FVII) inhibitory by Nijmegen-Bethesda assay. Methods Totally 52 samples simultaneous detec-
ted by Nijmegen-Bethesda assay and Nijmegen-Bethesda assay with heat inactivation steps. Blood coagulation
FVI inhibitor Z==0. 60 BU in children with severe hemophilia A (HA) were positive. The positive rate and in-
hibitor titer level of the two methods was analyzed. Results The positive rates of inhibitors between the two
methods was no statistically significant difference (P>>0. 05). However,in two intermediate HA patients, the
non-heated samples were negative but positive in heated samples. There was a significant correlation between
the two methods (»=0. 990 8, P<C0. 000 1). In children with both methods tested inhibitor negative, the inhib-
itor titer of the plasma heat inactivation treatment group [ 0. 37 (0. 17,0. 48) BU| was significantly higher
than that of the heat-free inactivation treatment group [ 0. 12(0.02,0. 34)BU . The difference was statistically
significant (P<C0. 01). While in the inhibitor positive group,the difference between the two methods was not
statistically significant (P>>0. 05). Conclusion The heat inactivation of the plasma samples to be tested is
credible in the detection of FV[[ inhibitors by the Nijmegen-Bethesda method. Increasing the plasma heat inacti-
vation treatment step prior to detection increases the sensitivity of the assay.

Key words: hemophilia; blood coagulation factor V[[; inhibitor; Nijmegen-Bethesda assay

1A ACTAY R T3 A5 FEE BT W CR VD SR 7 M 816 25 5800 o o BB
R R BT EGE &P R . b TR E B AR A S8 PR 0 KR R 3. 9% ~
HIN AR L FLR 24 LR RS AT 05 30, 0% FVAR Mo 2 HA UL 8 U3 77
L L O O DR 2L P 0 AP B AOCHES L [ A L A
IR R R O U BRI T RS 7 R VI B R

*  EEBE AUt A RRA S REN(7162059) s B R 7 % BB 58 & KR M I K 305 (CHN-BS-11S-2014-024) ,
TEER AT 2N, B L8 FATFW , 32 5L 3 % i 5256 =5 12 W 5 i ST . & JB{E51E¥E . E-mail; chenzhenping@ outlook. com,



BHELEEK 2018 4 8 A% 15 %% 16 3 Lab Med Clin, August 2018, Vol. 15,No. 16 . 2375

FL TR N A R e TR T O SRR R T
ZAF L. H AT Nijmegen-Bethesda 35 /& 45 F VI
0550 4 R ) A A o L TR P O R VI ) A e A
S0 2t 2 R il B A9 Nijmegen 32, {H I 7 35 4K
SR — € I SRy PR L A0 A8 5 2 85 S gk BE N D P s A
PR FVIG T, 0 H & i 5 sk 4k FVIAS 2 B, Xl
Tl i B T AR A — € . A BF 5 3 X Ni-
jmegen 5B INAE I 0 2 4 K G Ab R A AR 43 B H
il 49 BE M a8 H 1 R LI s, DU — 4 F
VI S A 00 7 3 1 R S R R AR

1 #RE5AEE

1.1 — Wkl #2016 45 3 A £ 20174 7 A F
ARBEIL AT 112 521200 W R g e B HA L
52 . AR B I A s Bk B Ak AE ) HA ™ 5 R 4y
RUBRESEAT 4 B . TR s 4 50 91 3¢ if o) B 1E MR
JLAY I AR Sy B4

1.2 50 A KA ACL TOPS00 4 H
Bl EE M AY b SR AT S FE I 3 b E8 S B L )R]
(APTT) () — B %E A FVI A 3& 4 (FW:C) . =
F VI 3% L s 1 3R TF 5 7K P B 428 0l 3 8% 4 ok K - ot
8 1 3% A R X B S I A+

1.3 Jrik B A BJLER Bk 2. 0 mL, 3. 2% 4
BRIREA BT BE, 2 500 r/min B0 15 min, 43 & fF ) 1
KB G RAFT —80 CUKM & M. MFLIAE 1 h
WoSE . BT BILIE: 2t AM IR F VS 33697 . B
AT 72 h PRI S SR AT R

13,1 ERIRAMIKE A 50 F1EE M2 /e iF & i &
JL A 3 28 [ b3 J5 7 R AR Fm AR TR 59 05 A [ 4 e
WeBEIRE] 0.1 mol/L,7E 4 "CAH&MT . 18 AW
0.1 mol/L W MFE W E pH N 7. 4. 0 5 IR F T
—80 ‘CukAf#H .

1.3.2  FVIM I BRI 6] — AR A 0 2 WG 26 40
439K 1 Nijmegen 7517 K 36 i iy 52 #4036 i 4b 2
) Nijmegen Z-FF7H: 0 .

1.3.3 I 3RAKNEG WAL IR BBl 2K 456 °C
K I 30 min J5 B0 BBV S BT Nijmegen
AT F V09

1.3.4 WH Wi B 2R M 3% K 3% 1E 3 I 3
FVIl a4 BE /1, Lh Bethesda B (BU) 3k} %, 1 BU.
37 °CHE 2 h g, A AMNE I — A2 FVI Y
50 %0 WAl Py it . 0P B >5 BU Sy i i B 7 61
15<<5 BU Ik BE 041 90 5 90 990 7% 8 <<0. 6 BU
FBPE s =0. 6 BU HBHM: .

1.4 Siifsaa 3 N SPSS19. 0 84k #4748 3 43
Bro THECTERER A 3 8RR AL LR T " K
B 5 AE IE A 40 A0 B BORE R A AL 550 Y 43467 £k TR
BELM(Pys s Prs) 13278 o 4 18] Eb 488 SR FH K F0OAGE 365 5 %o 417
il i B K SF () B BRI B X ¢ kB, BL P<C0. 05
hEFRA G E L

2 % e
2.1 —AEoL A4 52 6 HA BIL. 7 A #k 34
(3,150 4 H s F A 39 4] (75. 0% . FVI :C<<1%) . " []
13 4(25.0% . FWI:C R 1% ~5%). 52 fil g L
Jit Nijmegen 32 46 0 TG40 i 495 5 24 9] (46. 1%0) s F
PPy s 28 $1(53.9%) . A HA BIL¥R W
Bl vk HEAT F VI o 20 30 B R U
2.2 PHRR T EERS DA ) 0 B SR T R R R Oy
A0 0 4 R A 4 SR S TG AR CK T A B
Tl BAE 24 ), P PHAE 28 ], BHE R R 42, 3%
FRCE T A B A B0 P B B 22 ] 9 A FE
&30 B, BHIEZ A 57. 6%, K IE AL B ALY BH P R
W 1 TG IR FRZE L E P RS T vk BA M R 25 SR R A
T L (P=0.205), 2 fil#E A 7E T #4 K36 4b
FRZH A AR W B 2N T 0.6 BU, i #E A7 I3 K
T A B S M Y0 BE R 0. 6.0, 7 BU, BLAEAS 9 i 3
FWI:CH4.1%.4.5%,
2.3 PR AR DA R B AT Th A B R T
R 25 e — B0y 22 ) Bk RE AR K 28 ) 4 i 4 PH 1
FEAS TR B2 AR #E AT LG o0 A & B A8 400 5 4 B 1 A s
I3 A 2K Ak 28 41 30 4 3 B L0 37 (0. 17,0, 48)
BU W & & F K36 AL B2 [0. 12 (0. 02, 0. 34)
BUJ, 2% %A 45 it 25 L (P<<0. 01) s 7230 1 4 BH P 4
Hh, FROKCTE Kb B AL B ) B R 24, 1(1. 69,95, 3)
BU, LK TG AL FRZH Ky 24, 8(1. 77,105, 29)BU, — %
Z R TG L (P>>0. 05), H W 5 325 46 10 i 417
il 4039 K SF 22 8] & B 82 1F A 56 (- =0. 990 8, P <<
0.000 1),
3 i

FVI 40 4 J& T 1gG BUHT ik, 1/ Jy— Fh fe e 3k 2
= I (L S PO S R 4 7N N 7 NI B 3 = R 11
B pH EARBEES . FB 4> F VI 1 4 AT AS 2 B0 i
W, WS FWIBUR M G R e E = &Y. 7
RSV M T FVI:C 25, i 5 m gy
% . Bethesda & FVI ] 4 0 & A0 5 5, Ho sk
R YA P 2K T AR B 3 R 7 iR VI ) 4 A
Wk = ¢ 51 . Nijmegen J7 75 7E Bethesda 3 fili I
PEAT T ek | A AU I R b AR R S R T ©BR
S R B i A 4G 09 3 9 % b v T R . AR o
A ER A FVI - C 8 im B, 23 52 mm 400 1] 00 4 0 485 2R 1
HERR I - LB 25 /DN 55 5t 100 B 96 97 R 3 B il 4 P
FRE H A2 S T A2 IR T TR B I VI w4 v i
A WS 850 BB A5 0 R DU A0 ok 4 7 R TR I Y PR
T3 22, e O ff BRI 0 S 3 R R R R s A
U [, RS AR T A I 5 o PR AR 2 5
BARIRIT G VA BRI AS 7243 . = FVIL I 2% 475 47 78 20
Y F VIS D R 2 n) S S0k 0 245 SR AN A . B I A
9 Ik B HEZE A 58 “C TR KA I i 2% FAK 3G 90 min SR
BRI 2K PR AR FVI. E s i s B Ni-



» 2376 - WIEZ 51K 20184 8 A% 15 5% 16 H

Lab Med Clin, August 2018, Vol. 15,No. 16

jmegen J7 % X RN M3 #6458 CIKIA 90 min FHiAb
L F VI B0 ) 9 & 4% 5 Nijmegen J7 5 4% 5 1
N

B X eI R F7E 56 °C 2R 0T 58 42 2% 306 T 1 #4 Ha
PEBR A R U R R R AR WIS PRI — R AL A
WX Nijmegen (L3 56 C 4K % 30 min Y Hi4b
P BR 45 HL 5 7R 1 0 A I A PG A 5 AR T A .
0450 4 ) R A i n A R 3o R IR BE K T BH g v
s B 2 ) A Nijmegen Jy 95 46 W 5 99 1 ) A
AR KT A 35 L2 SR o PR I DR D AE T #0K
TEIAEE T FVIS A 358 o PR [ B e 39 5 350k
R 2 2 5 e A Oy 2R KO REAR 55 T — 0 o 1 9
) APTT AH N ZE K o 46 =5 1 000 1] 400 30k 3 A ) i) 2R gl
S . DE LIMA MONTALVAO 20 (4 B 58
5 R AR 56 °C R LK K% 30 min 0] DL$E & i3
AR TV 0 Pk D R EBORE . R R Rh O A
Mg s B a5 R BoR, 2R LRI EE L (P>
0.05) , FEIE h F AR M2 H 5 FVIAHHCHT 0 fe 28 B3R
R SRR S g A i B i B AT DL 2
HK T i T #4888 I T AR 78 I AR & o)y & 4%
AW 2 E RN i B K VG 3 25 . R E B, Ni-
jmegen J7 3G N L 2 A K IE T AL 3B B 0 i 0 4 AR
TR AN BB BT PSS AL O Bt O B T Y
58 CH#CK{E 90 min B 6] b B W 455 . JEF DL 45
H 3T T HA LAY I 5% R AR AT 1 1fn 2% 24 1F 3K
5 X5 41 56 P v BE AT A0 O 2 TF 5 B2 s S o
FEPE L A2 3 d YR I3 B R AR A 0 K35 35E 1l X AT
FEAG I 5 o ) 42 B P e BB ot i 9 B A R ) R AR
o 3N AR SR L A o ] e U Y SR R
JE o g A A B A

Wit 10 A 905 T 37 96 97 e 2 AR ol L 7 o il
FH 2 B 3 00 ) A I T PR A B T R R AR Y
oz IAAT . (AR S - Nijmegen J7 246 0 10 il 7
9 B AU I 1M 2% R F VI AY K BT 500, AR i
5 0 W) 5 L3 5ok A A R IR A5 RE AR R FVINAE 7 X
TUAIE., BR HABIILASEAE —E& FL,$.
AR HA L% B T )5 A& 35 20 9% B B[] 4R 9 47
SRATF FVIL. ASHIE 58 84 6 1 B 7 85 11 23 2o e vl sk
SE=20 311 INPS Reale BE7 i1 K 7/R i IR ES R I N RS e 1]
) A6 I 235 SRATY A AE B R ) 25 5 b B 43 D IR T g
B F AR AR 1 F VIR 56 25 2 i 5 i, 338 i 56 °C I 2% K
TG R I ) o R R AR D BR AT L A B M Nijmegen

T 400 0 G N0 T A R R Y A R R
2% 3k

[1] SRIVASTAVA A,BREWER A K, MAUSER-BUNSCHO-
TEN E P, et al. Guidelines for the management of hemo-
philia[ J]. Haemophilia,2013,19(1) :el-e47.

[2] WALSH C E,JIMENEZ-YUSTE V, AUERSWALD G,
et al. The burden of inhibitors in haemophilia patients[J].
Thromb Haemost,2016,116(Suppl 1) :S10-S17.

[3] SPENA S,GARAGIOLA I,CANNAVO A,et al. Predic-
tion of Factor VI inhibitor development in the SIPPET co-
hort by mutational analysis and Factor V[l antigen meas-
urement|[ ] ]. ] Thromb Haemost,2018,16(4) :778-790.

[4] BB WL E 5. JLE LA A &9 7= A4 56 B
MW o> M 1], e LR %5, 2014,52(2) 1 99-102

(5] WA, VT - ol T HE . 33 4% PR R 5 il A0 A BE il R 7~ 1)
14 7 A T SR LT D, v [ S 0 il v 2 2 7. 2017, 25
(3):957-960.

[6] DUNCAN E,COLLECUTT M, STREET A. Nijmegen-
Bethesda assay to measure factor VI inhibitors[ J]. Meth-
ods Mol Biol,2013.992:321-333.

L7] 2R, B 9, B 0e 28, 46 A A LIS 2 1K i35 5
BEE 1, BT VI 400 7k o AH D PR R SR [T ] op AR G 38 B 25 s
2015,38(7) :480-483.

[8] whARBE 223 MW 2 1 23 ML 5 1k 127 20, vb [ i A 99 B
FRAL. I AR 2 W5 1007 b B R 3R 2017 AR RO [T
A I 2 2 i - 2017, 38(5) £ 364-370.

[9] DIAZ I,BOLLORE K, TUAILLON E,et al. Circulating F
WI-specific IgG,IgA and IgM memory B cells from hae-
mophilia a patients[ J]. Haemophilia, 2016, 22 (5): 799-
805.

[10] E4EB, 4548, %, R Nijmegen 12 K i & 5
PR VI o6 0 0 R LT ] il A% 5 0k 1 %%, 2010, 16 (6)
269-271.

[11] DE LIMA MONTALVAO S A, TUCUNDUVA A C,DE
ALMEIDA SAMBO A L.,et al. Heat treatment of sam-
ples improve the performance of the Nijmegen-Bethesda
assay in hemophilia a patients undergoing immune toler-
ance induction [ J ]. Thromb Res, 2015, 136 (6): 1280-
1284.

C12] Z=M0L PRIR #E . R, 55, I3 21 E 30 22 (E e i &K A
ALY iz E LT ] KR R 5K . 2015, 12
(23):3451-3452.

e H 4B :2017-12-18 & 18] H 1 :2018-02-12)





