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Abstract

Objective: To observe the safety and efficacy of fondaparinux sodium in preventing venous throm-
boembolism (VTE) in patients with four respiratory diseases (lung cancer, chronic obstructive
pulmonary disease, interstitial lung disease and senile pneumonia) prone to high risk of VTE. Me-
thods: 217 patients with VTE high-risk respiratory diseases admitted to several medical centers
from November 2020 to October 2021 were randomly assigned to fondaparinux sodium group
(105 cases) and low molecular weight heparin group (112 cases). The fondaparinux group was
treated with fondaparinux sodium (2.5 mg/day, 7 days), and the low molecular weight heparin
group was treated with enoxaparin sodium (4000 AxalU/day, 7 days). The incidence of bleeding
events and thromboembolic events within 7 days and 1 month was observed. Results: The inci-
dence of 7-day thrombotic events in fondaparinux group was lower than that in LMWH group (0 vs
5.4%, p < 0.05), the incidence of 7-day bleeding events in fondaparinux group was not significantly
different from that in LMWH group (0 vs 4.5%, p > 0.05), and the incidence of 30 day thrombotic
events (0 vs 8.9%, p < 0.05) and bleeding events (0 vs 5.4%, p < 0.05) in fondaparinux group was
lower than those in LMWH group. Conclusion: Using fondaparinux sodium to prevent venous throm-
boembolism in patients with respiratory diseases has obvious effectiveness and higher safety, which
can be recommended.
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1. 518

i Jk I B2 2 ZE5E (Venous Thromboembolism, VVTE) /L3 il fi # #2 ZE5iE (Pulmonary Embolism, PE) Rl &
Jik A% 7% B (Deep Venous Thrombosis, DVT), & PRI 28 Gei i DL 1) A 0E ,  [5] IFH2 58 Be A B 2 Al 7
BRI R EEEIR L] & 9F VTE MG R R FE AR TE R /T, M2 Ab T mdeikAs, X —BrE
WHR 9 MLk IR ZS (Prethrombotic state, PTS). A7 il . 18 14 FH 28 ¥4 Jifi %< ) (chronic obstructive pulmonary
disease, COPD). [f]Jiii I i< (Interstitial lung disease, 1LD)B 3 4 fifi 7 L F IR R Gep5m I RE B, BT
GPE D) N R B E L SRR EFRAR . KWIEMNAR . BT AMRIRIE SR, VTE KA R,
BHAET PTS, 8O KA VTE [2]. #RIK AR SEREATAT AR b th, BB AWM. ERILH SR
R NVRHE . TERRSE 55 R IA B K5 WL O M FET R K, VTE AR H A O IS FEAT 51 25 = [3],
HAFF R ZAGTE 1/1000 [4]. Hh BN 7E 1T R0 A7 i A4 28 15 PRE K LA 72 RSP 50 28, 52 SR T 1 D 45
#, IR, M 2000 43 2012 45, PE 5 DVT BIRTERSSAIME 10 77N\ 3.9 1 17.1 BEK 34 10 /5
N 8.7 1300 [5]. {EBE&EH VIE AMFNITHm, — 2R iR Exs FER B VTE BB & iRA
5 78 70 A DPAS A3 AN e ffl S i, 53— 5 T W R B I PR X T~ VTE XU Bl b T+ PTS s A TR 8 i
AN J BRI o BE A BE 38 VTE BIVEAL 5 TR R8I0, {5 BE 6% SEELRLYEA0 iR PR T0L7 (1 L 2R
THBHK[5] [6]. XTAFTE VTE fm WK R PTS F 3 HEAT S I %0 TS - 0L e ] A 28 B AL R A e s A
VTE kA, SIEYE RN IR i, TS0 7~14 REUE 2 B HBE[7], FI0d R ik
W B %o R 194 LA IRURS A LRSS AT A I VPAS S, 0 T3 R L fE R H = B DhReAR
EPURSE R VTE Sfa o, —REeHEBAHAY TR EE IR VTE MTpiiE. K9
F & JiF 2 (Low molecular weight heparin, LMWH) . fi# 1A 1T 249 B 25 25 75 AE 4, 22 41 oA RO i s,
T T AR BRI AR VTE 105 TPl AR SR N T4 BURE, 2 e & hust i 77 0
HFIRT Xa, HAENKH IR TS THFR[8]. LMEIRRIT 7% W RGA AT 24405 LMWH AL, 758
BHESMRFFARARE 1) VTE BB [9] X IEIR VTE (13RS5 H BAG AR Rk, [RIE Bt va o7 i 72 A i H o
RS AR A o X N BMEBERR N, B 72 UE ST ARk 288 T TR O LB B899 N1 VTE KA 7 T
LB RO AN S e ¥ 22 A R [10] s AR JRAT 05 4 s IR 973 22 i % (Corona Virus Disease 2019, COVID-19)H)
R IR VTE Tilpirh, RS20 B AR 585 7 R A B MR VTE A 2k, B i
RRERI KA Z B B TR TR A1) PRI R Gee i A e At VTE i, AR A b
LRI 2 SRR B FARAEZE R [12] [13] [14], HukEZy¥ s H AR I 245 9 AH BAE X VTE -3
R [FF,  H RTIEAR FIFIR R Gocii (B 5 B A 2SN TR VTE BT T AH SR FE ik
Ao RGBS FENUS RBEAL, 1B S A VTE s XBIRAS PR R G (A& it . COPD. (a1 )i MMl
Pl ZEMR)ERRELNE, L2 F PO R EA XN RG5 HAH VTE @ KR 38N
WA %, 2 H WE T LB PR P24 —— R IA 2RV o 1 I SR TE T PR R G058 VTE &R
B B (PTS IR IITER, B2 2 2 A M TR 7S, AR R GE500% i VTE Tikh TAE#2
BT 2 (G IE [ S 4

2. &
2.1. FRRIESRRGITHE

M 2020 4 11 H~2021 4 10 H Z K H 0 R A BMERE COPD. il ILD. E4FMli % B3 R
P& padua P bR HEIR TR VTE & fa XU g 303 151, BEALK L4 ek FF 2N 51K FRFR A, &
eI SOE R, T o0 08U 217 B, HAPRESARF 28884 105 B, (K9 FIFR4 112 #1. Bk ATz
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g 4

4

AR 78 5, 4 27 B, 4ERS 38~95 %, FIYLERN(72.24 £ 9.72)% . K THAFRA T 87 ], 4 25
fil; 4% 52~91 %, “PIHERY(73.46 £8.40)% .

2.2. PMNFRAE

@© BARGAEMR 5] FVERZ . COPD BRE M R (SRl > 65 2 IRk i f 38 ) 78 A R IR R
GipmEbe . @ IRYE Padua 1F7 > 4 7 sRIRRER TR T VTE M B E, &2 iRy
BEAT VTE TR0 . © R Bk @ AREE AN JBE T A2, BT S e RERS RAE MR MAE

2.3. HERRARE

@O XA 2R 7 IR E R B A 252 s . @ WAL s ARG s [N A7£E H aft
PRGOS S RO BRI ) RERE DS 1) B E B0 . O AEAEHVIRIRIIRE T CHE . ™ EATH D REA
EEGURAYIE ARG . @ CAAERIREIKMARTY B R 20 A, B8 A Al AR TR . ©
NHHT O T IEMBUEZGIT S E . © BHETREA AMKMNTT AR, GBI . A7 7R i) el
WS, @ BFHERBIATHIE. ©® K.

24. BT RE

PR FEIR T BT SAT B A B AG 50, BIA T SN 45 TRk I 2 N (T B R 2 I PR A D
[ 2415 H20183122) F- 10, £ H 1 Yz FVEST 2.5 mg A 2880, L4525 7 K. (R THFER S TR
FFEMGEEIEAL ) HIZ5A PR A F, E 25k J20180036) T-F, 4 H 1 k5 T iES 4000 AxalU %77 HF
%, LA TR,

2.5. WEIgHR

BEVG Gl E 285 7 K. 30 RELMINEETa bR MRS (EHE NIRRT % i 2,
S AR T RR) LA K I A (AT R . i NARO®R D), 06 79 2L A S 5 o S R A R AT
Eb#5
2.6. GIHESR

i SPSS25.0 Gt it A L 2k A5 R EAT Ge it o0 i . iR BERMA T IES AL, Wit 3Rk
BB, HRBE £ FRHEZE (X Ls)RER, FENFMFEAR t I TR, A it ERRATF&IE
BOARMZ R NTAIE £ DA A EE(M + QR), F38 5 ARG 56 LA SZAT 20 18] EL 4« H B0 B R E0R,
N R LS R B . P AE < 0.05 If, INNZERE SR .
3. &R

ANEAE 2K R AT BR gtk NELE R S B AR (AT R R HE B R
3.1 MEBE—MARNSELTRERELERER

Tk AT 28BN S AR T AT 2 4L B N D Gt Al R AR AE B 2R B0k, W ALim 2= R gt 3 L
(p > 0.05); FZL B F 251 (1) 32 Bt R a6 R, e A itk AT 28 A 2 ot 335 A I s sy A 20 AT R 4L,
ZERAAER 255 X (p < 0.05), HAh SIS =k A 2k R A 22 573 L4245 X (p > 0.05). BIRE LA
TR (e IR T I Y A T ) v KO AR VTE (XU &8 i [15], (G AL BRAF A 45 R 5 2 A e
[16] [17][18], AAb—LLBF 5 ¥ A AP E /KT S BE B B2 AT VTE 2 [8) 1< BE[19] [20] [21] [22]. K47
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R Z N ILTE BB T2 VTE B E R R 2R 30— BOIEd . s RO 7R W, R VTE fIfai X 2 [23],
W BMIPFAL B F HI LR O, PIZEAE BMI JEGiit 222 R (p > 0.05). ZRG 75 FEPI 2L P 245 i 3 B H [
W (0 22 S 0 BF T 45 B R W] s AT, IALE — ISR S SEI A A A RO R A T H . ELE 1.

32. HMTHREUERELSR

PR R FHZG 1 ) 5 S0 S A 2 45 SR AT Ge vt o0 A o TS FF 23 4 A8 78 Al B T 20 /B T2
S B, MJVLET . e R s (] (Prothrombin time, PT) 25115 2 R B4 ¢ 2 X A4t %, Mk
HEH Z5RT % (p < 0.05), D- SRR ZARTFEK(p < 0.05), &5 ML BT (7] (Activated Partial
Thromboplastin Time, APTT) 24 #E K (p < 0.05). (K> FHFR4LHBEEM . #a B, mALEF. D-
TRk, APTT. PT HZHIEERF LS %2 X . FZEWAR SRR SR a4 AR, B 24h A
HZjJG APTT Bk FIF R ALK (p < 0.05), R, M. MAULEF. D-—%A&. PT AR Z 7T
GiitEE e VEWE 2.

3.3 MEEHSHMESFRERLR

1) BEAFZNA YT IGE 7 RIS B 0 B, A% 0%; R FIF A AT TE 7
RN AR, KA VLA SRR IAR 1) 5 4 111(3.6%), T IR K IMAR T B 11 2 2 451)(1.8%),
3L 6 #, KAEZ 5.4%. BOARF AN Z) 7 RN AR R AR TR T RA, ZRASFE L,
p = 0.046. 2) MEIANFZANAZW TG 7 KA RE R MFELRE] 0 51, KAEZR 0%; K9 TFHIFRALY
FHE 7 RNRAR LSS, &7 PS8 3 41(2.7%), ISR 1 151(0.9%), HiIL
B JER N A L ) BB 1 491(0.9%), FE 5 ], KA 45%. WA MZYIT-HUE 7 KNI mEFEE R AR
REGFE N, p = 0.082. 3) MEIAMZEANHZAYT TG 30 KN A A s F 4R EF 0 B, K42 0%:;
I TR AZWT U5 30 RN RAR AR, LIRS K A 825 6 51(5.4%), & JF NBE
FrbK M T ) B 4 1510(3.6%), L 10 B, KAEZ 8.9%. kAT AN FHZG 30 K AR FAt Kk A RAK
TARS THFRA, ZRAL¥E L, p=0.005. 4) A ZEMAZYT TG 30 KW AL M5
0 fl, & HE 2 0%; 17> T I R 25T TG 30 KN A ZE B H i R, 5 PR Il 9 82 3 451(2.7%)
HH I S ) S 1 4610(0.9%), I AR B R B H (Y R 1 491(0.9%), AR VHALTE H L) A 1
(0.9%), 3L 6 4], K2 5.4%. S 2 25T TG 30 R P H IS4 AR ZEARBUIR 7 1 I 3 2 BEAIK,
ERAGIT RN, p=0.046. VM 3.

Table 1. Comparison of general data and baseline laboratory examination results between the two groups
# 1 MEBE—MENSEEIRNERELERIER

TR T 28 4M 20 (i saiis~il P 1A
5 78 (74.3%) 87 (77.7%) .

5 0.558

%@ 27 (25.7%) 25 (22.3%)

FER () 7224 +£9.72 73.46 + 8.40 0.326

BMI (kg/m?) 23.08 £ 4.00 23.56 + 4.75 0.440

IR (V14 21.40 +4.41 21.63 £ 6.27 0.776

D2ERISY) 88.77 £ 19.15 91.32 +17.76 0.331

W4 i (mmHg) 133.93 + 24.62 132.97 + 23.65 0.771
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nuf
=

48

Continued

5k & (mmHg) 84.98 + 20.44 79.50 +21.35 0.056
Padua 4} 5.53 £ 1.46 5.63 £ 1.40 0.651

Jie ST 2 e 31 (29.5%) 28 (25%)
V) 57 1 i 7 10 (9.5%) 12 (10.7%) .
T PR %, 0.882

e 26 (24.8%) 31 (27.7%)
COPD 38 (36.2%) 41 (36.6%)

2L 20 5 (x10™/L) 4.23 (3.68, 4.60) 4.20 (3.61, 4.57) 0.826A
- A4 T4 (x10%L) 7.60 (5.54, 10.90) 7.5(5.7,11.1) 0.354A
ML A (g/L) 126 (109, 141) 123 (108, 140) 0.595A
I/ NBR - H (x10%IL) 215.0 (170.5, 275.5) 235.0 (170.0, 309.0) 0.325A
BHEEMUIL) 19.5 (12.9, 28.3) 16.0 (15.9, 26.25) 0.209A
BRI RE(U/L) 21.0 (16.0, 28.0) 19.0 (15.9, 27.0) 0.369A
I ALEF(pmol/L) 66.5 (52.25, 77.0) 62.75 (51.68, 81.48) 0.718A
MAE4k JR % (mmol/L) 5.30 (4.40, 7.48) 5.64 (4.50,7.78) 0.583A
I % (mmol/L) 6.05 (5.03, 7.89) 5.48 (4.84, 6.78) 0.122A
it =5 (mmol/L) 1.08 (0.76, 1.43) 0.90 (0.77, 1.70) 0.703A
K JIH [ B (mmol/L) 451 (3.74, 5.42) 4.07 (3.46, 5.03) 0.046A
D-— A (mg/L) 1.09 (0.44, 2.52) 1.45 (0.67, 2.85) 0.116A
kI ThAE TR 23k I T T () 29.55 (26.40, 32.33) 29.00 (26.80, 33.05) 0.672A
5t 1. 1t I B 1] () 11.60 (11.20, 13.15) 12.10 (11.40, 13.40) 0.188A

TE: CRARTRIRGTO TS P E, A RAE2-ERE U RIGHTE P, HAR P AEBMER tIE .

Table 2. Comparison of laboratory examination results between the two groups after medication

#2 MEBERARTUREREERIER

WA T

eI D fe

24N A4 (x10"/L)
A4 A4 (x10%L)

M H(g/L)

/N T # (< 10°/L)

B EEN(UIL)
BRI EN(UIL)
I ILEF (pmol/L)
D-—Zfk(mg/L)

T B Tt L5 TR R 14 (5)

gt 1. Pt JEL B 1] ()

T Ik 224
3.82 (3.30, 4.35)"
7.22 (5.02, 9.94)
116 (97.5, 131.5)*

239.5 (183.25, 297.25)
25.0 (11.15, 38.50)
23.80 (13.85, 33.10)
58.15 (42.60, 78.23)
0.523 (0.227, 1.48)"
35.2 (30.0, 40.0)"
12.00 (11.20, 12.75)

Ko HERHA
3.94 (3.45, 4.44)
8.26 (6.44, 11.48)
120 (102, 134)
217.0 (171.5, 283.0)
19.0 (10.7, 32.0)
23.0(16.3, 30.7)
64.0 (48.0, 80.0)
1.31 (0,59, 2.21)
28.5 (25.1, 34.45)
12.10 (11.35, 13.10)

PH
0.312
0.071
0.366
0.330
0.416
0.867
0.133
0.004
0.045
0.706

VE: SR SN 20 SR A A A LR, "p < 0.05.
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Table 3. Comparison of the incidence of bleeding events and thrombosis events between the two groups

3. FHEH MEMH S ME S LSRR

51 7 Rk FHA 7 R IS 30 K M ke S 30 K H I A
fiffIE AT 28420 (n = 105) 0/105 (0%)™ 0/105 (0%) 0/105 (0%)™ 0/105 (0%)™
KA FHERHAN=112) 6/106 (5.4%) 5/107 (4.5%) 10/112 (8.9%) 6/106 (5.4%)

T 5% FHFR4UMELE, Tp<0.05.

4. FHIRERE

VTE @M RGP0 W ARE, A mARWE . LT, SRS RN S T IR RG%
WEFET S, L6 VIE WERFERMIRIFREZ Z WAFAEARR, T EE A FRERER, £2H
RN, TR BT R R B A O it Th R B35 T R, HER A IR s f0 )3, R RS
&R, AN S KIAENR RSS2 W EFEN R R T A IRy, BYS 2OE F EUW ) /)
U AR A A R A A, [E B BT ENR S B8ORS K LR A, S 9F VTE XS AR &, RN R EE
RIZR o MREF MU R N AR 3BT BRI 1 8 )9 DVT ik dii[24], FOwstA08 55%, % JF & VTE
e H mR LR N R R — . [FI PRI 2R Gese 093 R0 20 6 97 FH 24 5 P 25 W0 i AH EL RS g AS B A o [
I IR R GE 0 s NGB Rt S 2%, S R Rl 22 F 2, 0 Pl R AR IR 8 R 10, B0 73208
H & e PR S, B AR B 5 PUEER 7 M AH ELRZ A th 75 Bk — DA F U S

I R X B A 25T VTE RSPl RR A I A R T 4 it 42 O B8 2L, s A R AT LA Ty sk
ZiW T REE AT ARG VTE RAE KRS . Bk 28402 N 4 i Xa -4 7], IR ows skt
2y, BAAFI B E RSORIE . A R I R b 0 7 0 i Th RE AR AR SRR AT, AT RLTELRIEVR T
R F S 2 R EA 20, SIERE SR AP LR R 20, &% NAETREESRIARE R
VTE T, HA o e v [25]. [FiF, Gk 28t v N T 2 v Bk 25 o 1iF 58 S 4Rk
FEMFARJG I VTE T[26]0 (HICAE TP AT R G050 3 VTE B L AR se 035 o 4 — T
Ab meta 73BT TR, TEIA S840 SR T I R AT B3 VTE Bl b 22 et 5 8 g% % 7:(RR =
0.93, 95% CI = [0.56, 1.54], p = 0.79) [27], {HATyH Z 41555 W 9 filifee: R 3 O A G 0. B4 COVID-19 3
VTE Tl FIAHCIFFE A AR A RIA 22 51K T R A A S 2 e g % 2 7 [28], H
WA LR N TE S s B Y B8 R R PR 2840 I XU B 2 I R B i [11], IX AT g 5 COVID-19 x5 ik
MR8 A %, M AREH COVID-19 B VTE TRiAH I T b, [l HAh S B il B e e 2 M)
FEAFAE B 453 58 AU 1 2 A M 28 B 32 1538 F 451 75— B IR RIE SE . B AT AR 56 FRfa i
ZEEHH T ILD. COPD &1 VTE Tl #HCHE 5iil b o AR TN P 2 02 6 F VTE &R il
iy B ILD. COPD 45 THRGA LS AT T, H 5180 I RAHE, MG HA %
At

AT AL R AT LR, 75 VTE R 1 IR 2R Gee i (8 I T T h, ik 28 e 251
TG 7 RA B IR FAE R AR 2 AR AR 7 T I AL A (p < 0.05); 25490l 7 % P9 IS Hh If S 4t A el
JHF SN R 50T I R A2 [0 22 508 A Gu it 3 X (p > 0.05); 25T 30 K P I A S R H I S 1
A2 ZR IR T S A SR TR 4> T 22 (p < 0.05) 0 Ui BRI T 28BN 7E F T IFIR R S0 VTE i KU 35 I IR
T BB B B R 22 A . BT SR, A PSS N AL R AT UG LA E L LA
D- " RARE T AT FF%(p < 0.05), 1M APTT AT FlRTZEK(p < 0.05). H i MLk 2898 S BB 40
Y M5 AT T B R AE SR Fidis,  ELASHIF F A I R G i T L AR B R R YT 2
VERAFAE S MR A RIS R 25, BRI 78 Hh A 28 VA I 24 5 LA 5 4T s AV R N R, ANHE
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R A

PREEA BT > SRR ZE, P AHARNER B EH RS T . D-ZRAEKTPH T #
AL TR MARTE BRI R B, A T B IA T 28 BT TR AT 265 )5 D- 3R AOK-F- /0 R B AT RS
HAPUA A BOR L. APTT Sk A Y PEBEIN R GEBE Mm%, 2 e AR W FH A PAl 8t I e
DA ) S5 & AR bR, A HEFEUEMI[29], FXI A APTT Z[A A7 7L 52 B UG, APTT B4 R AE A 24 iR
A A RS B B8 I T 2SN T 25 /5 APTT A8 KR AR FRAIR VTE KA RS 10 Rt ik i ¢
AL Z5)5 APTT BUR > THFERALSE, $RAHEIE TS AN EUI 731 BT 2R A A PR A A2 0 mT e B v o

AW FEAFAEA — L85 IR A%, NS B oD, #5952 4R il 2% - Jili ] J5 559 - COPD)
AR R ISR P ) J5R P S5 R A AR R A, SEB S S N LB 1 B0 AN 2 3 BUIE 41
R T BOEREAT , RIS B AN R B AN [RVETT 7 G%F VTE FIB5RCR 2 15 A7AE BE I R RH 58 73 Hr t S e ik
17, T BRI AR DT FUREIE T 28N 5 AR 31 I 3 AE A R A AL B U R st o v (4 il
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