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[ Abstract] Background For the patients who were diagnosed with acute pulmonary embolism ( APE ) after been
highly suspected as APE, the methods of sequential therapy from low molecular weight heparin (LMWH ) to rivaroxaban
are different, and there are few reports on the short—term efficacy in patients with APE.Objective To compare the short—
term efficacy of LMWH sequential rivaroxaban and warfarin in the treatment of APE.Methods A total of 65 patients with APE
admitted to the Second Affiliated Hospital of Xi” an Jiaotong University from 2018 to 2019 were selected, and they were divided

into warfarin group (n=34) and rivaroxaban group (n=31) according to the self-determination of the patients and/or their
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families.Patients in warfarin group were given LMWH sequential warfarin, patients in rivaroxaban group were treated with LMWH

sequential rivaroxaban, both groups were treated for 3 months or more.The clinical efficacy, inflammatory factors, coagulation

function and vascular endothelial function before and 1 month after treatment were compared between the two groups, and the

incidence of adverse reactions during treatment was observed.Results

The clinical efficacy of rivaroxaban group was better than

that of warfarin group ( P<0.05) .There was no significant difference in levels of C-reactive protein ( CRP) , interleukin—-6
(IL-6) , tumor necrosis factor—-a ( TNF-« ) , D-dimer (D-D) , protein C (PC) , protein S (PS) , endothelin—1
(ET-1) , thromboxane B, (TXB,) and nitric oxide ( NO ) before treatment and the difference of D=D level before and after
treatment between the two groups ( P>0.05) . 1 month after treatment, the levels of CRP, 1L-6, TNF-a , D-D, ET-1

and TXB, in rivaroxaban group were lower than those in warfarin group, while levels of PC, PS and NO in rivaroxaban group
were higher than those in warfarin group ( P<0.05) .The differences of levels of CRP, 1L-6, TNF-« , PC, PS, ET-1,

TXB, and NO before and after treatment in rivaroxaban group were greater than those in warfarin group ( P<0.05) .There was

no significant difference in incidence of adverse reactions between the two groups ( P>0.05) .Conclusion LMWH sequential

rivaroxaban have better short—term efficacy than warfarin in the treatment of patients with APE, which can more effectively

reduce inflammatory reaction of patients, improve coagulation function and vascular endothelial function, and has high safety.
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Pulmonary embolism; Rivaroxaban; Warfarin; Low molecular weight heparin; Inflammatory factors;

Coagulation function; Vascular endothelial function; Treatment outcome
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Table 1 Comparison of general information between the two groups

e A BRI SEE RS PiERY T R PESI 3% (n (%) )
415 S B s o iw e va v
AR 34 20/14 544+76 295+ 14.6 104+47  5(147) 11(324)13(382)5(14.7) 0
FIRTb e 31 21/10 52.6+7.6 28.8+ 14.9 10.7+5.0 6(194) 10(323)12(38.7) 3 (9.7) 0
g il 0.554" 0.976 0.189 -0.242 -0.587"
P 0.457 0.333 0.851 0.810 0.557

Tt xCME, " ZME, &b o (H; PESI= ISR AR R
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W 2,

R 2 APE BEIRKS TR WrbRiE

Table 2 Evaluation criteria of clinical curative effect of APE patients

M VRERERRE  WREREE Wi CTPA
Al ERERAHIE G <0 mmHg  EMEBHSEGERAL 1 2
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B g FOSEE Faomng BRSNS o5
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i - - . -
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1 30 i R [ 43 T A R ], SR P ASUREAE 5 S 73 be vk
Rl D- — 34K (D-dimer, D-D) KF, RKQIRDER
MEA C ( protein C, PC) . HES ( protein S, PS) K,

SR PRI S B RS ( ELISA ) APy E2 2 1 (endothelin-1,
ET-1) . I#Z B, ( thromboxane B,, TXB,) . —%{k%& (NO)

Ko ELRBRAE s 0 B S e I Bk AT, THERIT TR
BRI, BUHAXHE,

133 RNR/RN WSS AT RN B & AE T O,
ALK R R SR O Ak i A bR Rt
TR 55

1.4 Sl KA SPSS 21.0 il 2 AT Bdaab 3

FTHEERILL (R xs) Fon, 0] HLBCR IS FEAS ¢ K558

HEGORAD SR, HRIHESR I xR SZP0R L
4K FH Mann—Whitney U K356 . LA P<0.05 N 2234 G247 .
2 HR

2.1 WEARIFEL ARV BEAL B F G RT S FAevb ke, 2=
S G E L (Z=-2.007, P<0.05, WF*3) .

£33 PHABRFEHEI T (n (%) )
Table 3 Clinical effect of the two groups

Hib] il S i i T B
vl 3 6(176)  12(353)  11(324) 5(147) 0 0
RGP 31 10(355)  12(387)  6(194) 2(65) 0 0

22 RYEFET WHBIFIAITH CRP. IL-6. TNF-« /K
M, ZRRGHEE L (P>0.05) 5 FRIP P B EIRTF
J5 11 H CRP, IL-6. TNF-« 7KK TAEVEMA, ZRAH
Giit # i X (P<0.05) o FIEVDPEA 8 FH G IT RIS CRP.
IL-6. TNF-a /KTPMZEMER TRIEMNA, 25651 FE L
(P<0.05, WLF4) .

23 BEMTIGEE bR PR FEIRYTHT D-D. PC. PS KK
IBITHT G D-D /KT I ZE(H LhEE , 22 R TG #E L (P>0.05 );
P BB ERITIR 1A H D-D KPR TFAEEMA, PC.
PS K- TR, ZRASIEE X (P<0.05) . FK
VPR B FIRITRTG PC. PS AR (E R TARIEMYL, 25

R4 WALFHRITIUAOITE 1D RYER T LS (x£5)

Table 4 Comparison of inflammatory factors between the two groups before treatment and 1 month after treatment

CRP (mg/L)

1L-6 ( ng/L )

TNF-a (ng/L)

. "
A RITHT TR LA 2 IR IATE LA ZH W TR LA 2
EPHMAL 34 7002085 479+078  222x1.17 2627336 19.46+342 680458 1681+4.59 982247  6.99+540
FMEPHE4L 31 7.18+0.83  357+0.73  3.61+1.00 2655+348 1649+349 1006544 1675+4.32 7.06+2.50 9.69+4.44
HH -0.828 6.502 5.133 -0.331 3.467 2.618 0.060 4.486 2.188
P i 0411 <0.001 <0.001 0.742 0.001 0.011 0.952 <0.001 0.032

T: CRP=C UMW, IL-6= FANE 6, TNF-a = MEIRIEH T o
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HEi#E L (P<0.05, WHkS5) .

24 MAENETIGetENE  WABEIRITAT ET-1. TXB,. NO
KFEHH, ZRIGEITFEX (P>0.05) ; FEDITHES
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e, Z2RAELITFEN (P<0.05) . FRDITHBHE
JGYTHTIE ET-1. TXB,. NO /K- 25 {0 K THIEMA, 25
HEi#E L (P<0.05, WH6) .

25 AR FRDPRA B E AR R RN & AR K 32%
(1731) , S4EEEMAR 17.7% (6/34) [LE, R TLGI¥
B (x’=2.169, P>0.05, WFE7) .

RT WHBHEARBRAERER (n (%) )

Table 7 Incidence of adverse reactions of the two groups

U R BOBRFRBLL N SFERI N A . R

B 34 1(29) 2(59) 1(29) 2(59)
FIETPPEL 31 0 1(32) 0 0
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PEX a AR, ol AR X a RGBT
VB IR, 8P 6 L FH 25 00 ) G 7 W gt o
L, ESC 2K APE 2618w T AR BEE D APE &
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G 24 W NI DRR; anse AAMRYDBE, W BRI DR,
WA ZER ] TMWH 1~2 d J5HFEE TR SR 2019 4F kil
PRIEILWIAATER ) S, AR S LMWH [RIAR
FIR VDR HEFEAE T2 APE J5 B4 IR, A6 & 7w,
LR M B R R VD B B 4G T S i IR (15 mg. 2
Ui, 21d) , TFECR R TR (20 mg, 10c/d) 25100
{258 R, 16 APE BEWIIHPIEGIT . 246 LMWH
PUBEATT 2 d J5 G 1 IRAEE MR R IDBE, IS 5~7 d
JE 3 LMWH, AR 2R 10 mg, 170 /dH7,
AN, MHAE A, B AR S W% 18 5 BE U APE,
MR AR RIS A S S 3h B AN T (AR Bk
LMWH) " HAERGS APE B AT FE 45 O IR A6 bk £
T i AR VD BE, (EUMT i B Ak ia T i U S A R VD BE
Jei Gt e IR YRR B R R, ELARL G SCRRARAE 2 I

AR > BEL B FH AE#012 APE J5 RIS LMWH Jf:
TFE TR AT R AR VD BE, —F FF BRBsRA 3T 21 d ek
NAMR IS PRAEREFIRIATY, SRR, FMRID PR R E BT
JG VA A GBI THEARAL, Sk > I s R —3.
eAh, PZH AT RIS M2 D-D K10 2508 i 2% e B 5:
T2 X, BRFR PN APE BB 0EEVE ] 5 Ak
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Table 5 Comparison of coagulation function indexes between the two groups before treatment and 1 month after treatment

. D-D (mglL) PC (%) PS (%)
3l i - ” - " o "
gl IR LA #H g i 1A Ef AT i 1 #H
EkmA 34 252058 097035 1.55£0.55 53881030  63.58+12.46 9701550 67.63£1874  77.04£19.38 9412371
Filledzil 31 248058 0.71£0.34 1.77£0.65 53.66+10.94 83.77+12.77 30.11+£17.73 68.62£20.58 92432089  23.81+32.84
tfi 0313 3.068 1.446 -6.449 -4.952 -0.204 -3.080 -2.039
P 0.755 0.003 0.153 <0.001 <0.001 0.839 0.003 0.046
[E: D-D=D- KMk, PC=# C, PS=HEMA S
R 6 PIULREIRTTEI AT N BCNRERE AR AL (k2 5)
Table 6 Comparison of endothelial function indexes between the two groups before treatment and 1 month after treatment
) ET-1 (ngl) TXB, (ngL) NO (Ufml)
ikl i e - T - — :
TRIT Al IR 1T %lh TRIFHT R 1M %1 TR BIFR 1] i
LR 34 11219£1022 67.06+9.43 45.12£12.35 183.10£17.79  90.99+1049  92.11+2191 526035 8.34£0.65 3.08+0.76
Rtk g 31 109.57 + 1041 57.99+8.99 51.58 £1249 184.68 +19.93 79.91£9.01 10476 +21.02 522036 9.19+0.68 398063
tfH 1.022 3.961 2.095 -0.337 4548 231 0490 -5.158 -5.103
PH 0311 <0.001 0.040 <0.001 0.021 0.626 <0.001 <0.001

i ET-1= NEE 1, TXB= 1% B,, NO= —% LA
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