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Diagnostic Value of vWF Combined with D-Dimer and Peripheral Blood
NLR in the Diagnosis of Thrombotic Disease
WANG Yang-bin, XIA Mao, XIA Yong-quan
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Abstract: Objective
with thrombotic disease. Methods

To investigate the diagnostic value of vVWF combined with D-Dimer and NLR in serum of patients
The results of vVWEF, D-D and NLR were detected in 52 patients with thrombotic disease
(thrombotic disease group) and 42 patients with non-thrombotic disease (non-thrombotic disease group) were detected. The
receiver operating characteristic (ROC) curve was used to calculate the diagnostic threshold, area undeer the curve ( AUC )

diagnostic sensitivity and specificity of vVWF, D-D and NLR in the diagnosis of thrombotic diseases when used alone or in
combination. Results The sera levels of vWF, D-Dimer and NLR in thrombotic disease group were all higher than those in
control group, the difference were statistically significant (7=2.988~5.398, all 2<0.05). ROC curve analysis showed that with
the critical value of vWF, D-Dimer and NLR in serum were 136.85%, 1.14mg/L and 2.857 respectively. In the diagnosis of
thrombotic disease, the area under the ROC curve (AUC) were 0.783, 0.720 and 0.766 respectively. The AUC of vWF combined
with D-Dimer and NLR in the diagnosis of thrombotic disease was 0.82, the sensitivity and specificity were 82.69% and 71.43%
respectively. Conclusion The elevation of vWF, D-D and NLR was significantly correlated with the occurrence of thrombotic
diseases, and the combined detection was superior to the application of individual indicators.

Keywords: von Willebrand factor; D-Dimer; neutrophil-lymphocyte ratio; thrombotic disease

MR I PR WL — 28500, ad oL
RERE ., BRAerh | fikesE . BRIk S, Ah)T
AR SGHETTAN Sy A I ACE SR TRAE 15 1
BAE WA, HEE ke, D- Z Rk
( D-Dimer, D-D) J& 32k i) A ¥ P 1) 21 4 B

g, SHURS YR AR ASE, EHLA
R IRETHE S BERAS W R Z B 2 —, WAk
o LR T JRC 5 U i o I B 0 Bg B, D-D
] RAS W AR PSS ) 3 A A S 17 T AR
(B F R AR MU VEROR 12 Wb 89 5 AT A it — 2

EERN: TR (1976-), 5, 2%, £, EAFREHRDISE, E-mail: 438090040@qq.com,
BRESE: EUCR, B, BIFEEIN, ETNFRIEARDIZ, E-mail:ixyq2002xyq@aliyun.com,



IR B2 A

34% 6l 20194 11 A T Mod Lab Med, Vol. 34, No. 6, Nove. 2019 87

B W, AP A% R F (von WilleBrand factor,
VWF ) J& I8 PN R 40 RN A% 4 B 1 i) — Fih 2 5
PRBEER 1, 224 A I P B A i 32 R s 3 et
HAT - S/ BERE . AT . REMIKEE, B
e HUE AR A S K AT B, PR e e 2 i A
N 2 A2 R AR bR =5, ORI I AR TR Y
HEY iz — o [T AR R & BT AR T 2 AT,
rHP R A R 5 — Bk SR A N N B ) e A B 7 1
AR 2R, HE A WFFEIE S TP R 40 / 9k B 20 i
Fe {8 ( neutrophilto-lymphocyte rate, NLR ) i) 3% fil
JE U VAL RN BET 38 % L FI00 R 25, A i 1 A
Wl & BAEAE R B R PR A i . PR ] DL
NLR 5 [fi e P i & A8 & SR DA 56 7 ARHF
FENT AR B A A e P 0 FR A Y VWF,
D-D 5 NLR #4704 xF th b, DARVE =AM F8 45
WA o AR AR M 12 W A

1 #RFAE

1.1 AFRsr % HHEC2018 4F 1 H ~2019 4E 1 A 1E
K BestiZ iy 94 Bl . AR TR LA R iR &2
Wi briE s AR B 52 i, Sk 32 6], %«
PE 20 i, AFH4 21~86 % AR MR PERNE B 42 f,
HE 22 4, Lotk 20 4, 4FEEY 20~87 %

1.2 XA A=A A1 L 20 i R b 40
4L, f FH B A Sysmex 23 F] XE-5000 I 41 ffd 43
A X Holid Z38 %), vWE, D-D K&, ffi ] H A
Sysmex 23 ] CS 5100 HE M A, K55 K ELE R P[]
Tkl

13 i BESMERI 2.7 ml, F3.2g/d
fR4M 0.3 ml JLEE, 1500 x g 250> 15 min, 7E2h
56 vWF 16 (vWF:C) F1 D-D @ sk, [R] s
KM 2 ml, EDTA-K, Hi#E, 7 1 h N 58 S 44k,
Fridsgrh MR A gL . R AREL, 15 NLR.

1.4 %itF o4 KA SPSS 24.0 B4 12F
GiHTe AL ELECR I ¢ K25, SRZE TAERHE

(ROC) £k #1 vWF 5 D-D, NLR X Ifil #4 P95
SEEZWIIGAE . 2 T mA (AUC) | 2 WUk
FEFNRE S BE o P<0.05 FIWT AL A 22 A g2
2 R

2.1 WmaEEM VWE, D-D 5 NLR £ R r&i W
1. SAREMmARTERERAL g, M rEER AR
) vVWF, D-D 5 NLR 40 i Fh 55, P4 ] i) 22 55
PG E L (¥ P <0.05) .

#1 FEBE VWF, D-D 5 NLR HI7kF (hArs) bk
miedl  Jemedl

i (n=52)  (n=42) ! 7
WE: C(%) 2195 11897 5398 0000
D-D (mg/L) 3.67 0.98 298 0.004
NIR 571 320 39% 0000

2.2 vWF, D-D, NLR 35| feBr &4l 69 rhix
DL 1, 2 Mi1EE 2, vWF, D-D, NLR Hjh R i F
MBI 2 W, 2550 B 2 il A5 5 518
136.85%, 1.14mg/L il 2.857, R Wim tbAs, 4]
ZRMTGE I FE L (¥ P>0.05) .

1.0

£ vWF
r b
osk ] ° NLR
. & D-eih

06 ! ZIHLR
5 5
Eca
~“o0af

0.2

) : ; ) ;

0.0 0.2 0.4 0.6 0.8 1.0

1- RS
B 1 vWF, D-D, NLR N2 HT Mt M EmRmH ROC Lk
vWE, D-D A1 NLR A 46 I 0 H] 512 W il 44
PR ) AUC S5 s ph b F A T4t s . 5 5k ng
FHI AUC 4L e, d1RIA9 22 394 et L (P
<0.05) , HAMRENREEM —EREETRE .

x2 vWF, D-D, NLR M fF &S EmHRiS B M BRIt
G LRTEIE AUC 95%Cl REUE(%) FERE (%) PRI (%) BImE (%) P
VWE:C 136.85% 0.783 0.687~0.862 78.85 76.19 80.39 7442 >0.05
D-D 1.14 mg/LL 0.720 0.618~0.808 63.46 76.20 76.74 62.75 >0.05
NLR 2.857 0.766 0.667~0.847 73.08 7143 76.0 68.18 >0.05
vWF+D-D+NLR Ifl b 0.820 0.727~0.892 82.69 7143 78.18 76.92 <0.05
3 itig PP A - VIO 2 K R, DRt HL e A

VWF 2 /1 PN B2 20 1 A0 A% 40 40 b A L3 1)
— P A, HAERR SRS I 3 2 DL AR AR I 1Y
£ BRI X At 47 7 Weibel-Palade /NMAE N ¥, vWF
AEAE /IR R B SR S R vh R G , a]
VB R 7 VDA AR 2 P SRRt i i Ak, o)t

P BEIRASIIE G, B SeEuie, JF HAE ki S 42
iR, R A Ik U S S B
B, RO ER N R 2 —, ATkl
WL 5 P R 200 L ) 32 R

D-D JESCHREF AR H BRI 1, T4k R



88 BRI AAGE 5 34 &

%6 20194F 11 71 J Mod Lab Med, Vol. 34, No. 6, Nove. 2019

PELF AR D R AR ICY), IR R R E &
WESE, HItrbs R BT RELT I RIS, 2l
NI R FE SR R, SRR TN
Az B —FhEEILAE bR " D-D ib5 Z R
UL JIURESE | A2 | e 28 L BRIR 2 S5 A2 W
P 175 B IS A OG 12

1.0
vWF,D- "%
& NLREK A
0.8 b Lisaill
0.6
R=
{514
B

0.4

0.2

.0 ().I2 0.‘4 ().I6 OI.S 1.0
1- RS

B2 vWF, D-D, NLR BX&HISHT MR ROC Bk

ARk, SRS MR L B % D1 C R %
AR RINESE U, LR GRE Sz st MR i Ak 4 i
B, FEMoh NLR 37 M B & B vk
20 B R S E /M R TS A A IR T S P 4 Y T ) )
@, RIE/MAEGYINIEILS IL-1 8 M=% U
5, REINEEER KA TR " I NLR Ei% 4
BRI BB R 26 22— U E R AR AT B
A K vWE, D-D 5 NLR 75 IR P 5% il R iz
WHME FIRFFFE

AHFSE IR vWF, D-D 5 NLR BEA 4
FE MR PR I RIS W (8 R AR (B 256 1ot 1
g A SR AR MR R Y e, B
PEPET B 1ML vWF, D-D Al NLR 34 18 3 5 T-%F
WRAL, =TS BRI TR 5 AR PR & A A 7 I
TN, RN AR EBR & RGN E . 5
2 A I A PR S 2 R = I A B — A A A
RO %) BE ARG HH 6, 2 IR ARG B 3 B 4 vy
F KA FH R, AUC [Hi K. BeGHiTE
LA P 12 W P B N TG T 455 s 1) b A
RPEHE

25 ik, vWF, D-D 5 NLR T} S i #e
P R AR E G I Z, 5 AR ik R FE B IEAH
K, SIS BR A N FAE Rl Bz W i kB
febn, AREREE, AUC MLk mfl

AT L Z A FREAR AL, Al
e, FAE—EMRIRYE. vWF, D-D 5 NLR Bk
AR HABSE R G0 (I . B et
WS ) PR B AN, T 2 AT .

BSE 3k
11 JOVANOVIC L, SUBOTA V,STAVRIC M, et al. Bio-
markers for the prediction of early pulmonary embo-

—

lism related mortality in spontaneous and provoked
thrombotic disease [J]. Clin Chim Acta, 2019, 492:
78-83.

[2] YOU Linrui, TANG Mei. The association of high
D-dimer level with high risk of ischemic stroke in
nonvalvular atrial fibrillation patients: A retrospective
study [J]. Medicine (Baltimore), 2018, 97(43): e12622.

[31 RYUIJA, BANG O Y, LEE C H. D-dimer levels and
cerebral infarction in critically ill cancer patients [J].
BMC Cancer, 2017, 17(1): 591.

[4] GO S I, LEE M J, LEE W S, et al. D-Dimer can serve
as a prognostic and predictive biomarker for metastatic
gastric cancer treated by chemotherapy [J], Medicine
(Baltimore), 2015, 94(30): €951.

[S] STREETLEY J, FONSECA AV, JUMER J, et al. Stim-
ulated release of intraluminal vesicles from Weibel-
Palade bodies [J]. Blood, 2019, 133(25):2707-2717.

[6] KAPOOR S, OPNEJA A. NA YAK L. The role of neutro-
phils in thrombosis [J]. Thromb Res, 2018, 170: 87-96.

[71 MANFREDI A A, RAMIREZ G A, ROVERE-QUERI-
NI P, et al. The neutrophil’s choice: phagocytose vs
make neutrophil extracellular traps [J]. Front Immunol,
2018, 9: 288.

[8] SADLER J E, von Willebrand factor assembly and
secretion [J]. J Thromb Haemost. 2009, 7(1): 24-27.

[91 RIETVELD I M, LIJF ERING W M, LE CESSIE S,
et al. High levels of coagulation factors and venous
thrombosis risk: strongest association for factor VIII
and von Willebrand factor [J]. ] Thromb Haemost,
2019, 17(1): 99-109.

[10] SINGER A J, ZHENG Hui, FRANGIS S, et al. D-dimer
levels in VTE patients with distal and proximal clots [J].
Am J Emerg Med, 2019, 37(1): 33-37.

[11] NANEI-TERREROSH, JAIME-REREZ J C, MUNOZ-
ESPINOZA L E, et al. D-dimer from central and
peripheral blood samples in asymptomatic central
venous catheter-related thrombosis in patients with
cancer [J]. Phlebology, 2018, 34(1): 52-57.

[12] LI W J, SHA M, MA W, et al. Efficacy evaluation of
D-dimer and modified criteria in overt and nonovert
disseminated intravascular coagulation diagnosis [J].
Int J Lab Hematol, 2016, 38(2): 151-159.

[13] GUPTAN, SAHU A, PRABHAKAR A, et al. Activation
of NLRP3 inflammasome complex potentiates venous
thrombosis in response to hypoxia [J]. Proc Natl Acad
Sci U S A, 2017, 114(18): 4763-4768.

[14] ZHANG Jingzheng, GU Jian. Research progress on
inflammasome and cancer-associated thrombosis-
review [J]. Journal of Experimental Hematology, 2016,
24(4): 1260-1363.

[15] HEESTERMANS M, SALOUM-ASFAR S,SALVATORI
D, et al. Role of platelets, neutrophils, and factor XII
in spontaneous venous thrombosis in mice [J]. Blood,
2016,127(21):2630-2637.



IR B2 A

W34 e 20194811 H

J Mod Lab Med, Vol. 34, No. 6, Nove. 2019 89

[16] RUHNAU J, SCHULIE J, DRESSEL A, et al. Thrombosis,

neuroinflammation, and poststroke infection: the multi-
faceted role of neutrophils in stroke [J]. J Immunol Res,

2017,2017: 5140679.
Wi B 2019-08-11

f&EIBHA: 2019-09-09

(k385 m)

(4]

[7]

(10]

[12]

[13]

[14]

SOMMESE L, SABIA C, ESPOSITO A, et al.
Comparison of performance of two Treponema pal-
lidum automated chemiluminescent immunoassays in
blood donors[J]. Infect Dis,2016,48( 6) : 483-487.
LI Lixin, CAI Bei, TAO Chuanmin, et al. Perfor-
mance evaluation of CLIA for Treponema pallidum spe-
cific antibodies detection in comparison with ELISA[J].
J Clin Lab Anal,2016,30(3): 216-222.
FETRIE, ZBAE, VFBEVE, 55  MGRRIR e ARy vt
PRI T 12 78 1L 2732 W b I AR (0], AGr e B2
%, 2018, 33 (7) : 633-636.

ZHUANG Yihui,GONG Yan,XU Xiaofeng,et al. Evalu-
ation of the application of Treponema pallidum specific
antibody test in serum diagnosis [J] Laboratory Medi-
cine,2018,33 (7) :633-636.
SOAEIN, RIBE, N, A EAPUE R EL
2 S S RO AG N A B3 Al B XS LG 37 D).
R 2 2, 2018, 32 (5) :536-540.
DANG Qianli,WU Lingzhi,ZHANG Xiaoyan,et al.
Comparative studies of recombinant antigen west-
ern blot and CMIA to exclude the false positives of
syphilis[J] Chinese Journal of Dermatovenereol-
0gy,2018,32 (5) :536-540.
e N R ILFNE B R AR 04 a2

(WS273-2018 ) [S] b mt: wh [ 4 o i ji 4,
2018.
National Health Commission of the People’s Republic
of China. Syphilis diagnosis ( WS273-2018 ) [S]
Beijing: China Standard Press,2018.
MUSTAPHA M,ABDOLLAH Z,AHEM A et al. Ocular
syphilis:resurgence of an old disease in modern Ma-
laysian society[J].Int J Ophthalmol,2018,11(9): 1573-
1576.

B, SRNEDS, BRER, 5. Msgi A kT
B AT RETEVRYT RIS (A5 (7], PR S
PR, 2017, 23(10): 938-942.

LONG Jing,CAI Shengnan,CHEN Chen,et al. Changes
of regulatory B cell subsets before and after treatment
in syphilis patients [J]. Chinese Journal of AIDS and
STD,2017,23(10): 938-942.

ARORA N,SCHUENEMANN V J, JAGER G,et
al.Origin of modern syphilis and emergence of a pan-
demic Treponema pallidum cluster[J]. Nature Microbi-
ology, 2016, 2:16245.

TONG Manli,LIN Lirong,LIU Lili,et al.Analysis
of 3 algorithms for syphilis serodiagnosis and im-
plications for clinical management [J]. Clin Inefct
Dis,2014,58(8):1116-1124.

HOOK E W. Syphilis [J]. The Lancet, 2017, 389
(10078):1550-1557.

DANESCU S A,SZOLGA B,GEORGIU C,et
al.Unusual manifestations of secondary syphilis: case

presentations[J].Acta Dermatovenerol Croat,2018,26
(2) :186-188.

[15] JFEAA], FEEME, @l 55 WRE s s Lk

[16]

[20]

(23]

HERE [7] v BRI IR 2, 2017,33 (5) :317-320.
TANG Lili,CHENG Yuyan,GAO Jinping,et al.
Update of the immun pathogenesis of syphilis[J].
China Journal of Leprosy and Skin Diseases,2017,33
(5) :317-320.
JIANG Chuanhao, Xu Man, KUANG Xingxing, et al.
Treponema pallidum flagellins stimulate MMP-9 and
MMP-13 expression via TLRS and MAPK/NF- k B sig-
naling pathways in human epidermal keratinocytes[J].
Exp Cell Res,2017,361(1):46-55.
RADOLF J D,KUMAR S. The treponema pallidum
outer membrane[J]. Curr Top Microbiol Immu-
nol,2018,415:1-38.
R E, RoeE TP E BB P 2 SCg A
N7 3 8 P TR ] ek PR LS5 42562, 2018, 20 (1)
108-110.
HU Xiaoyu,WU Xuezhong. Progress in the study of TP
major membrane proteins and the application of syphi-
lis laboratory detection methods[J] J Clin Transfus Lab
Med, 2018,20 (1) : 108-110.
KUBANOV A, RUNINA A, DERYABIN D.Novel
Treponema pallidum recombinant antigens for syphi-
lis diagnostics: current status and future prospects[J].
Biomed Res Int. 2017, 2017 (1) :1436080.
M, AT, KRB, A5 BRRIRIE MU 11 Tpp17 AN
Tpp47 516 Y G S B A S il e [9]. 1l PR B AR
ZR5 L 2013, 42(9):573-575.
SUN Ran,LIAN Shi,ZHU Wei,et al. Immune re-
sponse and signaling pathways induced by Trepo-
nema pallidum orter membrane proteins Tpp17 and
Tpp47 [J]. Journal of Clinical Dermatology, 2013,
42(9):573-575.
ChAN K, NASEREDDIN T, ALTER L, et al. Trepo-
nema pallidum lipoprotein TP0435 expressed in
borrelia burgdorferi produces multiple surface/peri-
plasmic isoforms and mediates adherence[J].Sci
Rep,2016,6:25593.
BRAUTIGAM C A, DEKA R K, LIU W Z, et al.
Insights into the potential function and membrane
organization of the TP0435 (TPN17) lipoprotein
from Treponema Pallidum derived from struc-
tural and biophysical analyses [J]. Protein Science.
2015,24(1):11-19.
ZHANG Ruli, WANG Qianqiu, ZHANG Jingping,et
al.Tp17 membrane protein of Treponema pallidum ac-
tivates endothelial cells in vitro[J].Int Immunopharma-
0l,2015,25 (2) :538-544.

Wi B 2019-07-31
fEEBHA: 2019-08-20



