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BU(MPV) | I/ 3A6 568 (PDW) . /M HEZE (PCT) . KIL/IMR HE R (P-LCR) ] K Fib, D- AR T4, EM4
LFRTERES . R HKlogistic A HIDVT KA fER &K, PearsontH M4 HIPLT. MPV, PDW, PCT.
P-LCR. FibMID- " RIKMKR, ZiXEH TAERE ML (ROC) /T LR IEFRXDVTIIIZ Wi . &R SXTR4 i,
DVTZIMPV. PDW. P-LCRFE{K, FibMID-“RMRKTFFE, ZRAGITHE X (P<0.05). FibMD- KL ZDVT
RUfG IS P 2 (OR=1.493, 28.154, P<0.05), W/ZDVTHIM TG ZE (OR=1.739., 4.837, P<0.01); P-LCR/ZDVTHIR
1A% (OR=0.914, P<0.05), PLT5MPV, PDW, P-LCRE i (r=-0.269, -0.233, -0.120, P<0.01), SPCTEIE
M (r=0.062, P<0.01); MPV5PDW, P-LCREIFEHIF(r=0.945, 0.597, P<0.01); PDW5P-LCREIEH K (r=0.582,
P<0.01), 5D- IR G (r=-0.551, P<0.01). MPV., PDW. P-LCR. FibXDVTHA HACHE K2 it {E[ROC
M4 T AR (AUC) 43 7 490.588 . 0.606. 0.5887%10.699, P<0.01], D-—B{KEA &8 B 12 Wi (8 (AUC 40.882,
P<0.01). MPV., PDW, P-LCRA} |5 Fibk G RENSHL M Fib A2 Wi Y U (53.3%~54.7% vs. 49.6%), 435 D- Rk
B4 REAS 12 2 D- T BRS84S )32 (88.1%~89.0% vs. 81.4%) . £51E  Il/MiiZ4L(MPV. PDW. P-LCR). Fib&D-
ZRARXDVT G RIS Wi AR 1 Al B — € S H M EH.

[X$ER] WHIKMARTER; /MRS BEiEe; 2WiiE

[(RESZES] R604 [CHAPRERD] A [XEHRS] 0577-7402(2021)09-0906-06

[DOI] 10.11855/j.issn.0577-7402.2021.09.10

The value of platelet parameters, fibrinogen and D-dimer in the diagnosis of deep vein thrombosis
Zhang Yue', Qi Xue’, Liu Xiang3, Liu Xiao-Min", Zhang Xiao-Shan'

'Department of Peripheral Vascular Diseases, Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan
250014, China

’Department of General Surgery, the Second Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan
250001, China

*College of Traditional Chinese Medicine, Shandong University of Traditional Chinese Medicine, Jinan 250014, China

*Sports Injury Orthopaedics, Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250014, China

“Corresponding author, E-mail: liuxiaomin1177@163.com

This work was supported by the National Natural Science Foundation of China (81774311), and the Project of Science and
Technology Development Plan of Traditional Chinese Medicine in Shandong Province (2019-0149)

[Abstract] Objective To investigate the diagnostic value of platelet parameters, fibrinogen (Fib) and D-dimer for deep
venous thrombosis (DVT). Methods  Six hundred and sixty-seven patients with DVT hospitalized in the Peripheral Vascular Disease
Department of the Affiliated Hospital of Shandong University of Traditional Chinese Medicine from June 2014 to June 2019 were
selected as the observation group, and 200 outpatients without DVT were selected as the control group. The general data, platelet
parameters [platelet count (PLT), mean platelet volume (MPV), platelet distribution width (PDW), platelet hematocrit (PCT)
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and platelet-large cell ratio (P-LCR)], FIB and D-dimer of the subjects were collected, and the differences in the above indexes were
compared between the two groups. Logistic regression was used to analyze the risk factors of DVT, Pearson correlation was used
to analyze the relation between PLT, MPV, PDW, PCT, P-LCR, Fib and D-dimer, and area under ROC curve (AUC) were used to
analyze the diagnostic value of the above indexes for DVT. Results Compared with control group, the levels of MPV, PDW and
P-LCR of DVT group decreased (P<0.05), the levels of Fib and D-dimer of DVT group increased, and the differences were statistically
significant (P<0.05). Fib and D-dimer were not only risk factors of DVT (OR=1.493, 28.154, P<0.0S), but also independent risk
factors of DVT (OR=1.739, 4.837, P<0.01); P-LCR was the protective factor of DVT (OR=0.914, P<0.05). PLT was negatively
correlated with MPV, PDW and P-LCR (r=-0.269, -0.233, —0.120, P<0.01), positively correlated with PCT (r=0.062, P<0.01); MPV
was positively correlated with PDW and P-LCR (r=0.945, 0.597, P<0.01); PDW was positively correlated with P-LCR (r=0.582,
P<0.01) and negatively correlated with D-dimer (r=-0.551, P<0.01). MPV, PDW, P-LCR and Fib had low diagnostic value for DVT
(AUC was 0.588, 0.606, 0.588 and 0.699, P<0.01), and D-dimer had medium diagnostic value (AUC was 0.882, P<0.01); MPV, PDW
and P-LCR combined with Fib could improve the sensitivity of Fib diagnosis alone (53.3%-54.7% vs. 49.6%), and combined with
D-dimer could improve the specificity of D-dimer diagnosis alone (88.1%-89.0% vs. 81.4%). Conclusion Platelet parameters (MPV,

PDW, P-LCR), Fib and D-dimer have certain reference value for clinical diagnosis and disease condition evaluation of DVT.

[Key words]

SN, /R 25 K R
HOIE A, i LA vh AR R, (ELET 4E AR
FLRZE 40 o5 4 O 3 U T AR Ok i A ROk i
KT M/ AR AR T AL T 40 ) 1 A ifL /) A
JHL A O AR 1 45 5 R UK I F JE A (deep venous
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200011 X BRAL . ASTIFST 48 1L AR s 24 R 2 Y
J& BE B A8 P2 B S5 UE (2020- /8 H 55 0165-KY) o
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AT AT ST 0 . TR E B DrssFos, P IE
Ao AT s L BCR ek 55, Z 4100 L ECSR
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logistic [l H 3 HTDVT & A I fa ks K %,  Pearsonifl
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347/667), 320f1(48.0%, 320/667), ik
(57.9 £ 14.0) % 5 KIikfi: A FH3614(54.1%,
361/667), A1 FH2430(36.4%, 243/667), W T HX
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REM1811](27.1%,
K H 228911 (43.3% ,

181/667); WHAMNZE: ik
289/667), HIEKINE378
%1(56.7%, 378/667), HriffkNZEMFESMA (119
W), FAJE74K) . BIr(651K) . DVTH (45
W), BN (27K) . T Kk (1omk) . K
BN (1570) . Al A AR (147R) %5 . THZHAEWS . M

EZR TG E L (P>0.05)

2.2 FidLI/IMRB B, FibMID- R AK K 4
SRR A, WEHMPV, PDW. P-LCRF#

ik, FibMID-ZRIAKK VI, ZRAGITFEXL

(P<0.05). PHZHPLT . PCTHKZERF LS ITH#E X

(P>0.05)(F1).

R PIAM/MRSE FibFID- R KT L (Rits)

Tab.1 Comparison of platelet parameters, Fib and D-dimer levels between observation group and control group (x+s)
20531 PLT( x 10°/L) MPV/(fl) PDW(fl) PCT (%) P-LCR(%) Fib(g/L) D- A (ug/ml)
WEE L (n=667) 235.1+78.5 10.0 + 0.9 11.3+1.9 0.2+0.1 24.5+7.3 5.3+43 3.0+0.6
Xt HA4 (n=200) 225.6 = 50.9 102 +0.8 11.7+1.6 02+0.1 26.3+6.2 3.0+ 0.6 0.4+0.5
t/Z 1.481 -2.659 -2.863 0.273 -2.293 9.851 15.662
P 0.140 0.038 0.027 0.785 0.022 0.000 0.000

PLT. Ifil/MRITE; MPV.SEX i/ MRAE ;. PDW. IliL/IMR 437 56 8 5 PCT. ML/ L2 5 P-LCR. KU/ LR 5 FIB. £F 48 14 5

2.3 DVTMWHEERWMPKE RS LIPLT.
MPV. PDW. PCT. P-LCR. FibMID- ~H{k N H
A, DR EAEDVT A mib 17 f N & 5
Klogistic[l 438, EP<0.0SHYRTHE T, M [9] I
FH>0HOR>1, WA Rz &R A kA1 fa b
25 Ml 25 <0 HOR<1, WIHANIZH R NA
WA R . 45 B8, P-LCREDVTHIRY
[A 2 (OR=0.914, 95%CI 0.839~0.996, P<0.05),
Fib(OR=1.493, 95%CI 1.116~1.997, P<0.05). D-_
RIR(OR=28.154, 95%CI 4.696~168.808, P<0.05)}&

DVTHIfER K & (F22) .

R2  DVTHZI A R 1 HA R — 4 HKlogisticll 534
Tab.2 Univariate binary logistic regression analysis on the

influencing factors of DVT

= Il 25 drdfEie P OR 95%CI
PLT 0.004 0.005 0.483  1.004 0.994~1.014
MPV 0.351 1.312  0.789  1.420 0.109~18.565
PDW ~0.643 0.238 0251 0.526 0.330~1.838
PCT -0.079 1.084 0942 0924 0.110~7.736
P-LCR -0.089 0.044 0.041 0.914 0.839~0.996
Fib 0.401 0.148 0.007 1.493 1.116~1.997
D- Rk 3.338 0.914 0.000 28.154 4.696~168.808

DVT. IE# KM IE M ; PLT. M/MRITHE; MPV. SE3 1/
WAL ; PDW. /MR SR 3 PCT. /MR EEZS; P-LCR. K
/MR FE3 5 Rib., 27 445 1 5

2.4 DVTEMHNZEMEZHNEST LIPLT. MPV,
PDW. PCT. P-LCR. FibMID- kK 725,
DB AREDVT KA, @3 = Klogistic
[ AR A R A Enter 1T 00T, 45 R BN,
Fib(OR=1.739, 95%CI 1.257~2.407, P<0.01)#ID-
— Bk (OR=4.837, 95%CI 3.286~7.118, P<0.01)/&
DVT & A7 fE B 2 (83) .

2.5 Ifi/MRS %, FibMID- — BAKZ 0] A9 AH &

F3 DVTHIWFZRMZ KR 53 Klogisticln H 7347
Tab.3 Multivariate binary logistic regression analysis on the

influencing factors of DVT

Sk =% befER P OR 95%CI

PLT 0.025 0.018  0.177 1.025 0.989~1.063
MPV 1.029 0.706  0.145 2.797 0.701~11.160
PDW -0.056 0.208  0.789 0.946 0.630~1.421
PCT -0.079 1.084 0942 0.924 0.110~7.736
P-LCR -0.073 0.062 0239 0.929 0.822~1.050
Fib 0.554 0.166  0.001 1.739 1.257~2.407
D- T E R 1.576 0.197  0.000 4.837 3.286~7.118

DVT. IREHIK AR i ; PLT. /M50 MPV. 31/
WAARFL; PDW. /MR AT 96 5 PCT. Ifil/IMR [E%F; P-LCR. K
/MR FE 3R 5 Fib., £F4E8E 1 i

ias Pearson*ﬁiﬁ’*ﬁ%%ﬁﬂ?, PLT 5 MPV,
PDW. P-LCRE A5 (r=-0.269, -0.233. -0.120,
P<0.01), H5PCTEIEAM X (r=0.062, P<0.01).
MPVEPDW, P-LCRE IEHH K (r=0.945. 0.597,
P<0.01), PDW5SP-LCRE IEM ¥ (r=0.582,
P<0.01), S5D-"RIKE M (r=-0.551, P<0.01),
HARSFRIR Z M TCA M (P>0.01, #4).

2.6 IM/MRE% . FibFID- —RIKX DVTHIZ K
(=8

2.6.1 [il/IMRZE%. FibFID- —RIKZKDVT IR
fEtbds BDVTEE MM /M % . FibMID- %
B S BRI, VAU E bR, LL1-%F
SEEONRE AR, fROCHZ, HHEROCHZL T
I f(area under curve, AUC), HHIAUCH0.5~0.7
FoRBEAEMBENZENME, 0.7~0.9% /R EA
TREEFR B2 Wi . ROCHIZR 2 B 485 1 B
MPV., PDW. P-LCR. Fib[JAUC% % 50.588 .
0.606. 0.588710.699, XJDVTEA &KL 12
#r{E (P<0.01), D-—FRIAMAUCH0.882, XDVTH
A R AEREE B2 W EL(P<0.01) o Fl I Medcalc i/
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R4 M/PRSEC. FibRID- AR 8] (4 AH S 53
Tab.4 Correlation analysis of platelet parameters to Fib and D-dimer
~ PLT MPV PDW PCT P-LCR
EEL2N
r P r P r P r P r P
PLT
MPV -0.269 0.000
PDW -0.233 0.000 0.945 0.000
PCT 0.062 0.000 -0.003 0.096 0.019 0.069
P-LCR -0.120 0.001 0.597 0.000 0.582 0.000 -0.047 0.266
Fib 0.057 0.181 -0.045 0.150 -0.060 0.193 -0.007 0.867 0.043 0.131
D- Rk 0.016 0.439 -0.089 0.064 -0.551 0.002 -0.004 0.686 -0.004 0.686

PLT. Ifil/MEITE; MPV. I /IMRAREY s PDW. Il /MR 734 8% s PCT. Il /M LE%F ;s P-LCR. KI/IME L3R 5 Fib. £ 2 8 4 )i

¥fMPV, PDW. P-LCR. FibMID- ~EIKHJAUCHE
rHeg, 25 WA, BRI DVTIS B (EHE
FEAR N D- B AKSFib> Il /MR B3 MPV . PDWHI
P-LCR(P<0.01) (&1, #5-6).

2.6.2 Ii/IMRZE%C. FibHID- —BIAXF DVTHIZ K
MAEPEY Y MPV. PDW. P-LCR. FibMID-—E{k

1.0 IR -.'._,--_r —PLT
T AT | - MY
..... - . PDW
0.8 ; PCT
o —P-LCR
: ¢ - -Fib
0.6 : 4 ~D-
NEE S Rk
B ’ ¥
0.4 K 7
: ‘.
"
02f '
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1R 5 i
B fi/MRBE FbFID- R IZBIDVTHIROCHIZ
Fig.1 ROC curves of platelet parameters, Fib and D-dimer in

diagnosis of DVT

DVT. HEEHIKMARTE R PLT. il /R4 MPV. 3 1M/
WAABL; PDW. ML/ 968 5 PCT. Ml/MR FEEF; P-LCR. K
ML/ FE# 5 Fib. 27458 1

x5 /MRS, FibHID- RIS WDVTRIALRE i

Tab.5 Comparison of platelet parameters, Fib and D-dimer in

diagnosis of DVT

Ein AUC  FpifEiR P 95%CI

PLT 0.476 0.027 0.423 0.424~0.528
MPV 0.588 0.027 0.001 0.346~0.453
PDW 0.606 0.026 0.000 0.330~0.433
PCT 0.551 0.026 0.059 0.393~0.495
P-LCR 0.588 0.027 0.001 0.347~0.454
Fib 0.699 0.023 0.000 0.650~0.740
D- BRIk 0.882 0.025 0.000 0.653~0.752

DVT. Tk IE L ; PLT. /MGG MPV. SE2 1/
BARFL; PDW. I/ SEE 5 PCT. /MR HEZ; P-LCR. K
M/ HE %5 Fib, 48R 1R AUC. ROCHIZE T i

®6 IM/MISEL. FibHID- “RIKZWIDVTAYAUCs 4%
Tab.6 Comparison of AUCs of platelet parameters, Fib and
D-dimer in diagnosis of DVT

Ly AUC FpifEit P z 95%CI

MPV vs. PDW 0.017 0.008 0.041 2.045 0.001~0.033
MPV vs. P-LCR 0.000 0.009 0.921 0.099 -0.018~0.019
MPV vs. Fib 0.097 0.030 0.001 3.205 0.038~0.156
MPVs. D- 3K 0278 0.028 0.000 10.110 0.224~0.332
PDW vs. P-LCR 0.018 0.011 0.114 1.580 -0.004~0.040
PDW vs. Fib 0.080 0.029 0.006 2.750 0.023~0.137
PDW vs. D- R 0262 0.027 0.000 9.790 0.209~0.314
P-LCR vs. Fib 0.098 0.031 0.002 3.162 0.037~0.158
P-LCRvs. D- 31K 0279 0.028 0.000 10.056 0.225~0.334
Fib vs. D- 314 0.181 0.023 0.000 8.053 0.137~0.226

DVT. EH KM AEIE AL, MPV. -3 i /NMAFL ;. PDW. Il
IS AR s P-LCR. KIL/IMR R 5 Fib. R4 H R ; AUC.
ROCHIZE T 1 1

B 2B F8 805 ) 40.136. 0.180, 0.149. 0.348F1
0.344, ZWIDVT R HUR VI H 430.6%~58.9%, +F
SR 423.1%~85.3%, MPV. PDW. P-LCR4}
S5 FibBK 512 Wi 12 B 6% 445 = Fib FR U2 WKy 1) B0 2
(53.3%~54.7% vs. 49.6%); MPV, PDW. P-LCR%}%
5D-ZRIKIE A 12 Wi AR U2 52 = D- R AR B2 W 1)
75 P (88.1%~89.0% vs. 81.4% ) (F27) .
3 it it

DVT /& HH 2 Fl PR 2% 3t [m A4 FH 5 1R A I 4 Pk 2
o MIMARTE R, 1R MR B AT . R
A6 55 R g P 8 b i o I N B R B AR AR AR fE
5 1/ BTG AL T B TR O BRI X T
DV T H AR I/ Y R AP AEAE L, FIF5R
KI, DVTEHE M RAEBUNL /MG L, IR
I/ IR P42 ik T RRVE TE /MK, R T 2 4 5
MAEREABEAEN, BA MRS Sy, i Rk
AL/, BRSBTS T 2 10 A R e,
NI AT A A s R BoR, S5t
W2 %, DVTHRZEHMPV, PDW, P-LCRF&IK,
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x7 /MRS, FibFID- B X DV TS W ) (51T
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Tab.7 Diagnostic value of platelet parameters, Fib and D-dimer

in diagnosis of DVT

EiEy BTE 28 F5%0 BUREE (%) T (%)
MPV 9.4 0.136 30.6 83.1
PDW 11.2 0.180 58.9 23.1
P-LCR 20.9 0.149 34.8 80.1
Fib 3.4 0.348 49.6 85.3
D- T H A 2.1 0.344 53.1 81.4
MPVELAPDW 0.201 41.5 78.5
MPVIEKAP-LCR 0.136 30.6 83.1
PDWIH( A P-LCR 0.201 41.5 78.5
MPVIK A Fib 0.351 53.3 81.8
PDWI A5 Fib 0.358 54.7 81.2
P-LCRIX & Fib 0.356 54.0 81.7
PDWIKAD- Rk 0.351 46.1 89.0
MPVIEAD- K 0.348 45.8 89.0
P-LCREKAD- Rk 0.340 45.9 88.1

MPV. FI i /MR ;. PDW. I/ 706 968 ; P-LCR. K
I/ EE % ; Fib. 2748 (R

MPVAR ZFE il /MR AR, P-LCRARZE Kl /M e
K H KOS AR R DVT 8 % I P AR Il
MR X80, /MR L /N 7 # . PDWAR I
AN A R, RIS IR I AR AR R R /IS B 2 RS
PDW/KERHE /R DV T 5 1 i/ MRAR B 22 508
Bi—tEE. AW EEy . (DFEMRIE S, K
PARARUIL /B A Z50RD A BRI S0 380 48 170 1 5 e 1 2R
LRI, TR AR RED, DRI A R i P E R
WRUfL /MR 2, T SFEMPVERE . (2) A5
KB, TR . FARALIFIRET, /RIS PER
i, THAEMG Z, HIRCE SRR A MR, AR
PRRRUS R A ot/ A LA A ) SR AR RN B, I
AR L/ N 225 S K T . ASHIE
S DVTRE I . RJa . a9, B
JEAEA R ER, XS 20T R S 2R AL /MR
THAEAXT g 2, AP I /N 2 R AL MP Y
%, PARCRARE /MR B E I BPP-LCRAG . AHF 5%
HLRIR Z 0y FKlogisticnl H 3 Hr 45 R s, P-LCRJE
DVTHH4 R 2, BIP-LCREEL, &A:DVTHT HE
Pl . QYA LB, /MR FURR, HAiE
AL P RO E], FRBH AR LN R/ MAFR
ML/ AT RE 2 A D REAS 56 4 [R] 4 1L/ NI A
FAEBE AN, 7F Sh Bk AR AR ik iR el B

RILER D EL R AL 5 ok — 2 AR
SERRGE S R A . D- R IKF AT S WA N B I A EF
I RERARAL R R T I A A Y T AR R P
AW LE R R, M Fib, D- - RIKKEIH
T AREL, Fib, D- T RAKEDVT A A (7 G

B, $RDVTERE kR ELF A TR o, Pk
AT E ek A . AT ROCHIZ M Hr 4 S B, D-
TR DVT EA PSR 2N e, FHD-—
BIRRIEMDVTHI E B ISR .

ARWEFE Pearson M T &5 R B/R, PLTY
MPV., PDW. P-LCREAK, SPCTRIEME,
T RAARBRY M/ MR Z . PCT/KT- i,
{ERARFRUL /MR AR XT3 /0 . PDWED- R AK S A
K, AT R R S AR R, i AR AN
Y5y, MPDWHEAR, BLRFHLIARLE G e sE, D-—
RMOK T, %4 RSB 4 i — 8,

AT X 4548 b 192 Wi A A8 2547 20 B & 21
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