R EZE  20244F11H28H 45498 45113

SRS o

MRV IEDUEEIR T 3T A TR R 1 B 5 T B F ik ML i
A0

MhEHF, Xwkin, AR=

T ERF IRV E B3R, T4 M 520000

[(FHESES] R687.4 [XXEFRERD] A [DOI] 10.11855/j.issn.0577-7402.1346.2024.0430

[FRA] AR RS 75 WA 25 w58

(BIAZAR] BREMN, L AR = . RIS BETTEER T X A TIEOCTT BT T PR ER WK AR P B0 52 [J]. il A= 8 2% 2%, 2024, 49
(11): 1302-1310.

(KFfmEHEI] 2023-10-12 [SREBEH] 2023-12-28 [EZBHI]  2024-04-30

{ZE] BM SRR T N TR B S NBORF I MASTE R (DVT) 5. FiE UL 20204F
6 1 —20224F 6 J1 Fra 7 BERFR S IRIVLEE Bite sz N TG B H AR MY 144 61 35 A NG R GORHEA T UBPE AT, BB AR
IR AR BEBLERIRY Y, o/ ME> 100x10°/L I iR B e i B 8 1 M SR A (n=76) , IM1/IMI>300x10°/L FF R i i) iR 4 1
Xt FRLH (n=68) 0 R FVH ) 3/ VE e B X A5 1, PRAHAS AN A s6 i), LU 2l TR BT B I A5 AR [D- — 344 . i b
(Pv) /9751 ;s Kaplan-Meier 22 i A 77 I £k A3 A LA S 30 d P &4 DVT FOTEBL o ARHE AN T B AR5 F B DVT &
HEAEDBL SN DVT 4 (n=36) 5 JE DVT 4 (n=76) . K logistic [BIFBH BT EEIRYT AT ML/ MK S ARG DVT DG £
F logistic [MIH BT A TR B )G BE ZEDVT AR AR, RIRFEIFIZLIE, Bootstrap 2 5 & fillFf 1000 Uik
ATHUE, LLAROC M4k N FL(AUC) RIS E MR X 4 B S a3 . S5 R VOG5 W4 40 55 o) R 20 BE 2 e i 40 1
(P>0.05). Kaplan-Meier A= /72 7, WEKZH 30 d N DVT & AR AK T X B2 (P=0.043) . BAKNZFE 0z R R, 5T DVT
S, DVT 4 BMI LIS UM 15 8 4 . AP 2eif =400 ml. 4B REEE . B /KYE . =BEH =17 mmol/L 3 H.f 1]
WA, D-TRME . /MK B, PTIA R4, APTTMRAEK , 2R A% L (P<0.05), BIEAFR . T
B, BMI, =@EiH . D-FE&, PT. APTTMIRIRZHE G, HUEEIAYT AU ML/ MUK AT Z A G DVT Al 57 fa o H
(OR=3.858, 95%CI 1.849~6.054), HLIML/IMi MR E] 55 7K 07 S A R AR B0 2% 57 e 1127 S (P 1 <0.001) s 2K
logistic [T 9 73 HT45 R /s, BMI2S kg/m’*, AUMIBOCTT B4R | 2B RREE . D-—2R{K>190 pg/L. 1fl/MR=300x10°/LJ& A
TR B ARG B &4 DVT TGRS I3 (OR>1, P<0.05), THAMHE KR, PT=12s BHAP I E (OR<1, P<0.05).
Y128 IR BIE FT T AUC 23591 4 0.851(959%CI 0.773~0.912) 11 0.813(95%CI 0.736~0.894) , A5 i i 28 F- 1 4 %15 2% 44 4 0.015 .
it AT B /M >100x10°/L B RV BEBTEE IR YT AR PR ok 35 28 5 1358 M T figdedn, FEIKDVT &
AR,

[EEIR] ATHOCT B, FIERVDPE; FROREIK N ; MR

Effect of rivaroxaban anticoagulant therapy on lower limb deep vein thrombosis after artificial knee
arthroplasty
Chen Yu-Ping, Wen Ying-Hong, Qi Yun

Department of Pharmacy, Zhujiang Hospital, Southern Medical University, Guangzhou, Guangdong 520000, China

[Abstract] Objective To investigate the effects of rivaroxaban anticoagulant therapy on lower deep venous thrombosis
(DVT) after artificial knee arthroplasty. Methods One hundred and forty-four patients who received artificial knee replacement in
the Zhujiang Hospital of Southern Medical University from June 2020 to June 2022 were retrospectively analyzed. All the patients
received rivaroxaban anticoagulant treatment after surgery. Among them, the patients who started anticoagulant therapy at platelets >
100x10°/L were included in the observation group (n=76), and the patients who started anticoagulant at platelets >300x10°/L were

included in the control group (n=68). The propensity score matching was used to adjust the balance, and each group included 56
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patients. The changes of coagulation markers [D-dimer and plasma viscosity (PV)] before and after operation were compared
between the two groups. The survival curve was drawn by Kaplan-Meier method to analyze the occurrence of DVT in the two groups
within 30 days after operation. According to the presence or absence of lower limb DVT events after knee arthroplasty, the patients
were divided into DVT group (n=36) and non-DVT group (n=76). Logistic regression model was used to analyze the independent
correlation between platelet level before anticoagulant therapy and postoperative DVT. Multivariate logistic regression analysis was
used to analyze the risk factors of DVT after knee arthroplasty. The nomogram was established by R software and verified 1000 times
by Bootstrap method. The area under ROC curve (AUC) and calibration curve were used to evaluate the discrimination and accuracy.
Results  After matching, the baseline characteristics of the observation group and the control group were balanced (P>0.05).
Univariate analysis showed that compared with non-DVT group, BMI and the proportion of bilateral knee arthroplasty, intraoperative
blood loss =400 ml, general anesthesia, use of bone cement, and triacylglycerol >1.7 mmol/L, and the levels of D-dimer and platelet
increased, prothrombin time (PT) shortened, and activated partial thromboplastin time (APTT) extended in the DVT group (P<0.05).
After adjusting the confounding factors of age, sex, BMI, triglyceride, D-dimer, PT and APTT, the platelet level before anticoagulant
therapy was still an independent risk factor for postoperative DVT (OR=3.858, 95%CI 1.849-6.054), and there was a significant
difference in platelet trend test from low to high quintile (P, ,<0.001). The results of multivariate logistic regression analysis showed
that BMI >25 kg/m’, bilateral knee arthroplasty, general anesthesia, D-dimer >190 g, platelet >300x10°/L were risk factors for DVT
after knee arthroplasty (OR>1, P<0.05), while not using bone cement and PT >12 s were protective factors (OR<1, P<0.05). Before and
after the verification of the nomogram, the AUC was 0.851(95%CI 0.773-0.912) and 0.813 (95%CI 0.736-0.894), and the average
absolute error of the calibration curve was 0.015. Conclusion The application of rivaroxaban anticoagulation therapy can quickly
improve the coagulation function of patients with platelet >100x10°/L after artificial knee replacement surgery and reduce the
incidence of DVT.

[Keywords] artificial knee replacement; rivaroxaban; lower limb deep vein thrombosis; platelets
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Fig.1 Tendency score distribution and coverage kernel density histogram before and after matching
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Tab.1 Comparison of baseline data of patients undergoing knee arthroplasty before and after propensity matching

VCTC A (n=144)

VLS5 (n=112)

M K (n=76) XA (n=68) t/ P MELLH (n=56) IR (n=56)  t/y P
AR (S, wts) 66.0+4.5 64.3+5.3 1.997 0.048 62.243.5 61.2+3.0 1313 0252
PEHI[51)(%)] 4.090 0.043
% 33(43.4) 41(60.3) 29(51.8) 35(62.5) 2036  0.154
Z 43(56.6) 27(39.7) 27(482) 21(37.5)
BMI(kg/m?, X+s) 24.72+2.54 25.08+2.16 0911 0.364 25.66+2.71 25.14+2.48 1059 0292
WS HATE L[5 (%)] 0.564 0.453 0373 0.541
cls 67(88.2) 57(83.8) S1(91.1) 49(87.5)
RIE 9(11.8) 11(16.2) 5(8.9) 7(12.5)
'QUHE‘EWJ(%)] 25(32.9) 26(38.2) 0.448 0.504 12(21.4) 17(30.4) 1163 0.281
TP S [ (%)] 27(35.5) 29(42.6) 0.766 0.382 22(39.3) 20(35.7) 0.152  0.696
e I [ 4511 (96) ] 21(27.6) 23(33.8) 0.648 0.421 19(33.9) 14(25.0) 1.074  0.300
BEIRIE 51 (%)] 10(13.2) 11(16.2) 0.263 0.608 7(12.5) 5(8.9) 0373  0.541
e L[5 (%) ] 9(11.8) 9(13.2) 0.064 0.801 7(12.5) 9(16.1) 0.327  0.568
WP R GEBR 1] (%) ] 29(38.2) 23(33.8) 0.292 0.589 23(41.1) 26(46.4) 0.085  0.771
BIRARI[ ] (%)] 0.706 0.702 0.623  0.732
eSS S 27(35.5) 21(30.9) 20(35.7) 18(32.1)
BRATR 21(27.6) 23(33.8) 18(32.1) 16(28.6)
BGtESET # 28(36.8) 24(35.3) 18(32.1) 22(39.3)

BML (R HE 54K

F2 AT AT EBAR RS T RATE

5 BE ILFE bR LU (s, n=56)

Tab.2 Comparison of coagulation indexes of patients undergoing knee arthroplasty before and after surgery between two groups (x+s, n=56)

a1 D- 2RI (pg/L) Pv(mPa-s)
Nl RiF1d RJF3d RJG7d AR5 14d R ARfF1d ARiF3d ARiF7d ARJ514d
WELLH  180.72+15.43 179.81+1421 180.89+16.21 181.36+12.09 180.73+14.82 1.39+0.11 1.26+0.16 1.37+0.13 1.40+0.13 1.41+0.09
XTHAZ]  182.53+14.39  180.13+15.29 181.92+15.69 180.79+13.84 181.91+15.12 1.41£0.16 1.32+0.15 1.38+0.14 1.41+0.11 1.42+0.12
t 0.420 0.075 0.224 0.152 0.273 0.505 1.340 0.256 0.288 0.327
P 0.676 0.940 0.824 0.880 0.786 0.616 0.187 0.799 0.775 0.745
Pv. MG ; WER4L: If/MR>100x10°/L; XFHR4L: Ifl/Mi>300x10°/L
2.3 WS EM LA Kaplan-Meier 4= 47 HH £ 1 100
%, WIERLL30 d PN DVT &R %] @R T /R4, % Bt

SAGI R L (P=0.043, F2).
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Tab. 3  Univariate analysis of influencing factors of DVT in
patients after knee arthroplasty
T H lzgi? %(I;Z\;’I;)éﬂ t/Y P
AR (B xts) 65.0+4.5 62.5+7.4 1.891 0.061
PESI[H51(%)] 0.986 0.321
5 23(63.9) 41(53.9)
g 13(36.1) 35(46.1)
BMI(kg/m? X+s) 28.02+1.36  2697+2.34 2496 0.014
MR R s [ 447 (%) ] 0.601 0.438
H 11(30.6) 18(23.7)
G 25(69.4) 58(76.3)
AR 52 (1511 (%) ] 0.011 0.730
H 15(41.7) 27(35.5)
¥ 21(58.3) 49(34.5)
KR s 5 [51](%) ] 1.965 0.161
B 24(66.7) 40(52.6)
7o 12(33.3) 36(47.4)
A 51 (%)] 1.128 0.288
>6.9 mmol/L 13(36.1) 20(26.3)
<6.9 mmol/L 23(63.9) 56(73.7)
B IR 151 (%)]
A 5(13.9) 7(9.2) 0.559 0.435
G 31(86.1) 69(90.8)
Bt R B(%)] 1.899 0.168
el 14(38.9) 17(22.4)
g 22(61.1) 59(77.6)
G H1(%)] 1.153 0283
B 7(19.4) 9(11.8)
7o 29(80.5) 67(88.2)
PRI 141 (%)] 2379 0.304
HRPRIBIEAT R 9(25.0) 29(38.2)
EEQIEN 11(30.6) 23(30.3)
B OETT & 16(44.4) 24(31.6)
B (151 (%)] 8.208 0.004
A 16(44.4) 55(72.4)
LA R S T 20(55.6) 21(27.6)
ARG il [(41(%) ] 4585 0.032
>400 ml 21(58.3) 28(36.8)
<400 ml 15(41.7) 48(63.2)
AR iy i [£51] (%) ] 0.382 0.536
A 12(33.3) 21(27.6)
Jo 24(66.7) 55(72.4)
R 52 [11(%)] 11342 0.001
JEERSIER & JRR I 10(27.8) 47(61.8)
4 BRI 26(72.2) 29(38.2)

(8 %)
o e
HKIR[15(%)] 4.094 0.043
fiH] 23(63.9) 33(43.4)
Hoefdi FH 13(36.1) 43(56.6)
e R [151] (%)) 0.298 0.585
P 6(16.7) 16(21.1)
E‘ 30(83.3) 60(78.9)
=M (%)) 7218 0.007
>1.7 mmol/L 22(61.1) 26(34.2)
<1.7 mmol/L 14(38.9) 50(65.8)
JIEL R P2 47] (%) ] 0.164 0.684
>5.98 mmol/L 19(52.8) 37(48.7)
<5.98 mmol/L 17(47.2) 39(51.3)

FARHF A] (min, X+s) 104.32+36.45 101.73+34.37  0.365 0.716
D- R K(ug/L, #+s)  202.01£14.23 191.51£1626 3.318 0.001

M/ (x10°/L, X4s)  273.43+41.24 256.45+32.87 2348 0.021

PT (s, X+s) 10.0243.52  11.98+2.41 3.446 0.001
APTT(s, X+s) 37.9245.79  34.17+4.52 3229 0.002
LA TEL(x10°/L,
" M 10/ 7.1243.18 6.07+2.96 1.712  0.090
xis)

A T4 (x10°/L,
,El B (x10°/ 9.59+4.17 8.12+3.74 1.872 0.064
xts)
AR IfAHF ST [E] (min, X4s)  $5.92+413.24  53.63£11.05  0.960 0.339

DVT. ¥R # ik il 4 ; BML 1A 8 48 05 PT. BE il B B ) [i] 5
APTT. {8758 10315 P )

R A HEBR A A LR IR e I R, &AL OE
S MR BMIL SR H . D- R K. PT.
APTT PME & (B S)f5, PLBERYTHT ML/ MUK 5K
J&i DVT {53 37. 4 5% (OR=3.858, 95%CI 1.849~6.054) .
B R A — AR R, 51 IMi<300x10°/L
Fe#e, i/ AT =300x10°/L 5 AR 5 DVT st <7 4 56
(OR=4.496, 95%CI2.257~5.743). 5 IfiL/ MRl HY T
AR (Q) 4l b, B A I /N M K S 38 T T
(Q~Q,), HHIZINAE 5314 (OR=4.511, 95%CI 2.306~
5.837). (OR=4.475, 95%CI12.218~5.712). (OR=4.648,
95%CI 2.149~5.685) 1 (OR=4.813, 95%CI 2.084~
5.619), BHMKEBLERERERAHGIIFE X
(Py3<0.001, #4).

2.6 ZHH logistic [ 704t N T B4 AR 5 &
HRAEDVTIEREZE  DLRE R84 P<0.05 1)
FEFRAE 9 F 78 B [BMI: <25 kg/m’=0, >25 kg/m’=1;
ST B . BAl=0, BUM=1; AR L.
<400 ml=0, >400ml=1; KT RS FRIE=0,
G MRE=1; EEHHEEKR: =0, K H=1;
=M H M : <1.7 mmol/L=0, >1.7mmol/L=1; D-—3f
K. <190 pg/L=0; =190 pg/L=1; IL/MAR: <300x
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Tab.4 Independent correlation between platelet level before anticoagulant therapy and postoperative DVT after knee arthroplasty

AR RALIERET H5A 1 A2 R 3 HET 4 R S

I/ MR 3.952(1.845~6.043) 4.028(1.862~6.133) 4.016(1.839~6.084) 3.983(1.855~6.077) 3.879(1.862~6.069) 3.858(1.849~6.054)
IR — 5325

<300x10°/L 1 1 1 1 1

>300x10°/L 4.493(2.242~5.721) 4.521(2.252~5.811) 4.508(2.249~5.765) 4.512(2.247~5.739) 4.510(2.267~5.749) 4.496(2.257~5.743)
LR & s ey el

Q,(<170x10°/L) 1 1 1 1 1 1

Q,[(171~240)x10°/L] 4.485(2.239~5.832) 4.508(2.249~5.902) 4.577(2.212~5.781) 4.609(2.258~5.841) 4.549(2.312~5.802) 4.511(2.306~5.837)
Q,[(241~310)x10°/L] 4.739(2.221~5.706) 4.492(2.218~5.847) 4.485(2.174~5.723) 4.503(2.204~5.645) 4.483(2.251~5.731) 4.475(2.218~5.712)
Q,[(311~380)x10°/L] 4.796(2.218~5.689) 4.483(2.192~5.729) 4.473(2.106~5.685) 4.487(2.188~5.602) 4.762(2.439~5.547) 4.648(2.149~5.685)
Q,(>381x10°/L) 4.647(2.206~5.652) 4.416(2.144~5.694) 4.466(2.095~5.642) 0.469(2.103~5.572) 4.551(2.486~5.642) 4.813(2.084~5.619)
P <0.001 0.002 0.003 0.002 0.001 <0.001
DVT. VR AR ; A7 1 WA IEARES . PR REHREC(BMI) ; A7 2 ARG IEARRS . PRSI BMI, —BEH M B 3 W BOEARRS | P
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Fig.3 Forest map of logistic regression analysis of multiple factors affecting the incidence of DVT after knee arthroplasty
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