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Abstract Severe community-acquired pneumonia (sCAP) in older adults is characterized by high incidence and mortality
rates and a substantial economic burden. Increasing rates of antibiotic resistance and multisystem involvement in older patients
with sCAP highlight the need for further research into comprehensive treatment strategies. Older patients with sCAP often exhib-
it abnormalities in systemic coagulation and fibrinolysis. In recent years, anticoagulant therapy has attracted increasing attention
in older patients with sCAP, not only for the prevention and treatment of venous thromboembolism but also for its potential to

improve overall prognosis. This review discusses the current status, research advances, and future research directions of antico-

agulant therapy in older patients with sCAP.

Key words Anticoagulant therapy; Severe community-acquired pneumonia; Elderly

DX FRAG M fili 96 ( community-acquired pneumoni-
a, CAP) K R AR WA W] 2 T35 : 65 ~ 79 % AT
4 63/10 000 \4,80 % DL b A B4 = 164. 3/10 000
NAE S BAF CAP I RPN S5 7%, 5
12 RIS EEERIG Y7 T R R RE AL DX R AR Ml ¢
(severe community-acquired pneumonia,sCAP) , 5 5E%
ik 50% o HATIE RS AU T VB SRS
BB LR Ay £ SR, PR 25 i
MG 2 N 2 R R AL [ Al TR
YUBSTHMELL T2 o B TR o BRI S 2 B AR
sCAP [ T S B A FRAFAE . T il R S5 & b T
EEEIR S, TR Wk U #4 T % ( deep vein thrombosis,
DVT) F1# Jik 1fil #4: #4 ZE5E ( venous thromboembolism ,
VTE ) KUK BEAE % TH i M, ik e e i =70
SYIREBE R F R E VIE fEERRmEEY, &

FAT R R AT A B B ARABTHT LR B (2024-YF05-01301-SN)

iE W B (intensive care unit, ICU ) I 1H Bk 4L B
B, sCAP B ke 2 R RN 5. 7% , H
VTE & 90 d ZET- #1457 f |6 [F %= (OR = 3. 58,
95%CI:1.42 ~9.01) "), 4F VIE B % E 5
ARG IR i 2 2 | W8 2 AL JULI 05 0 AR S5
WPUERIGTT 7R ZA4E sCAP Hh g i I BUIR 7305 %
A, NI IR IR S %

— A sCAP & kI AL S A BE R T
S

L. RE-BEMAREAEH] ™ ERGUIRES T, RAE
TS INE 55 58 I 8T A ELAR S T A S - R I AR
JEBAE sCAP JB5 K AR AR T2 J A 2 B 400 5 1Y 2
FEfilto AFUIRAST , R 5 BE M ARG BT
MRAETT, 8 BT A s BEVE A A, O
T TR YAR X 2 B D B RS AR Y LA

BATAVEE KRB, E-mail : longhc69@ 163. com, v9 )\ 24 s # F H F X K G G 62 5



496

¥ (tissue factor, TF) i % H2 S AE 5 B ML A4 B 73
¥, AT Bl IO SR IR SR SO ; B I A
e ML P ] i — 205 T JAE A BORE I, T 1 C-
AR PR35 25 1 2R 8 )3 e U BE RN BT 24 FH 4E 7 A 2R
BEFA o RS, P9 R B E T BRI | 4T
HEAMEE B ( neutrophil extracellular traps, NETs ) 2 i
FRZANML TF 3k /MG L S AMA RG22 5, 1]
SRR AR 90 RS o R, HUEIA YT Y B
VT SR T30 )7 8 e Jk LA T2 3 AR il 44 2, ik
P RE I A 00 T ek O VT, D G A i
B,

2. BAE SCAP fB35 IS RURS 38 i) 8 PR 2%
EAE SCAP JR M AR KUK TH 8 55 5 28 | E R e Al
BT HRILEVE A G, T pLA R & 5t
ARZS, B AL BE J 73 T8 28 1 it S0 4 o
Pr-1 34 00, £F %5 R 0 T B S N B it Bk D) B U
g0 AR LA R B IR S R ) &
S EVEBE MBS . sCAP TSR EUILAE | A K 45145 F
AT FRACAT i —2P 1M TF 383k, IFi5 5 NETs
TE B, AR 0 38 A A0SR o A TR e
A AU RT3k e P T v e K ] et/ A it
FEIRTE ARG N VTE RS 5 KRR | hon
fik B4 (central venous catheter, CVC) F1HLH IR 25,
Al AN AR TE XU, AR SCAP R I

WRHSEEEAER 2026 42 5532 % #5504

R R AL UL 1,

3. I R VA 5 HUBEVA YT S I RIS B
SCAP B L C 4R 1 L 45 25U D-— 3%
PRI TH i , - PEA e I A ] JE K I A5 5
et KT 25 I o] A ARG S g L S 2 Y 5 CVE \D-— 3R
PRIAKETE 15 | 30 b PR 0 L350 IR 45 4B 55 4R sCAP
BH MR IR . H I, B4 sCAP %
T EIEAL VTE B XU , 76 SERtl 45 BE %
PEP kB I T P SR W, LU D AR R SR B
ORI RS, )R o

= UEER AL

L. FRfEAl KU A - E AT I R _E % ) Caprini
8%, Padua P40 PEAN & 4F B IE B E AY VTE XU, —
TG [ B RIF S £ 020 437 45 S s, X T ICU 48
% , Caprini FE4X AL 1148 T Padua 343 (P <
0.001) """, %F HATHZ 5 0% A B VIE Fipy
Pl B v , 3 4 AT AR 2 7 UK L e A4 S 5 T Dy o
[ F 4R (2023) ) 3 FIUG IE SR 8, 76 £ 4E
KE T ABEEEER 24 b A ARG ARG B B
R JH] Caprini ¥4 #E4T VIE KU IEAG . Z4E
SsCAP 3 B 1 A B )5 56 B Caprini ¥4, IR 51 VIE
T DRSS, e £ o, XU RS S 2 60 5 25 98 4 959
HEmG 0 BB CVC R TR v
SRS B I PRAEAR (9 % RLEAT VTE fifi 5 (D-— 58

-

. REBRS
- AN
\ - ARABNE )
/[ sCAPHEXEXE \
- WEGBR
- RERFER
- EEmE
\ {}G - WE#RG

It R / B i A B 3¢

- RERE

mRE

REZMRTFIX
3 (@) ()

I - NRES —> [ es
i (B (@ o)

v
SRMISH A

v

v
R i M2

BERG

#a ) 68e

sCAP: HEHREGMEME; TF: BRAF; NETs: PIERRIBRIIEM,; DVT: REBEKMISA; PE: HRE,

B 1 %% CAP & m#HANH~EHE



WRHBEEREAE 2026 48 32 % A5

T R BTN Z R I S b 5 ) |, FRvE
5T VTE JRI7 W FARIE =90 % 1) VTE B35, 45
BRI AR LB (it ZEE B4l DVT) AU M e
LRSS A A A BT B
BB 1 YCE MU I DVT, $2& VTE 2
R

H i, Caprini 55 Padua 1737 ¥ 8 P4 1 H 24
T ANAFAE SRR o A BIFTE R W el P45 #4017 (e B
O SRAE BB 27 2 R ] D) S 2 S AN [ AR e
) 1 AR XS T A1 VTE 207 . R BF %L a%
SPGB T RSB P, Bk SE G R RTED
PEARIRY T T3 58 5 11 A P 76 88 4, LA (5 2 AF sCAP
BN VIE 12H%,

2. PUBERYAR &R R HT - BEE 28 S Bun e B
J KRG 0 g [0 P, ot R 3 7 1 — A8t
[Fi) s 70 858 247 ) A VS A 11 LIRSS, W80% T A 2 4
sCAP B HEAT Bl s i DRSS EA , DTG 5 43 AU A H
g - A L B OB, 2011 4F & R i) — T
PEWTFEXT 10 866 i 2tk N FHE B &2 & 1Y Be 4 H i
RGO B ARG PR AT 1 704, K T Bl ik
B+ a8t  ABEHT 3 A L i/l %L
I s s ICU A1 BE . CVC  RUR T 1:
JEFN B R ABE )G 14 d P I A3 ST G 16 R R
H I 7 T — > [ B B 2% 151 B 590 (international
medical prevention regisiry on venous thromboembo-
lism , IMPROVE ) 18 %1 3¢ 3 it A~ 1K £ 2 A9 th 1
B2 2020 4 [ N — S EE T IMPROVE 46
U [ YR B AR 00, RIS =
7 43 XU S R R ke S 3
7, AT A RA S A TEAL o SR, PR S Bk

497

I ARBIESY , 7 B 25 2 A sCAP SB35 R5 AU H 1M
JRUBS: T R, AL BRI 7 At

= TP HCERRTT 259 PR SE

AE SCAP B E W BT EER T AR VTE XU
LR 10 S S B S i v A T = 7)) AN N ERN
PUAGE < I EMNA & CVC SRR MR ERE, A
[Fi) 245 10y 55 SR W 1) 3 P19 58 SOIEH R S5 4, L 1

LR HATHIT VTE B R 26259 F
ALK 4> T HF & (low-molecular-weight heparin,
LMWH) 338 T 2% ( unfractionated heparin, UFH ) £I
BA AT 24N, UFH AT LMWH 3 %050 1 39 3 005 1
fiff T ( antithrombin T, AT-TT ) % 5 1. K 5 A% 300 11l 7
FH ek I A BSR4 28 P G B3 2% A )
R EEMEE R AT-T X Xa PR F 40 ) & 45 b sk
RO WA, IR A — @ R AR, AT
HESEHE A e R AN T A T, L]
A 200 -5 DAY B 240 28 R S AR B A BB,
{BAEE4E sCAP B VEHUEEIR T b, HAZ O I R
(A REAR VTE F0GLMARTE B o

XFT VTE @& JRURS: H R I RGBS 7T 42 52 1Y) 2% 4F
sCAP 3 ,LMWH w] {0 5 ik Wi 254 . hE(E
O AR DK AR A FEAE TRy & X AL (2023) )
#ErE LMWH ] T 248 5E B4 VTE #ipj;, &
Bl 79 B R AR T 3R 40 mg qd Bk AT 3RS 000 U qd
TR . —IA 9 619 1l fE T B A ZE ALY
Prigss , LMWH 7E RS DVT % 4 3207 i v] GEAL T
UFH  ZAE sCAP Al 5625 240 M 7R, /i) i
LMWH ] BEARAE B SE 58, 03t Stk 2R 32 52
@BEARBC T 43, I 48 5 AL <R ICU 8 B I 1]
Hze gty

IMPROVE BRI AR 58 3¢, RRA T T e o £ /5 i i EAE sCAP B H A I B U ae iR IR IAR 5 5k
K1 HE sCAP B TP EHL8 7 4 B 2 I E FOE R 5 4
2 4 R ok EX SNl s EBE R B FEEE
LMWH VTE &R Bk fo K T 3% 5 B oh aedg st Aa 2 % NS B X R o 5 ALt

UFH F2E RN & F R R IMWH REA %

Bk T AN RESE AT E R LD T A RAFH

DOACs BV HG R AR A N A A 2 IR &
HEAR DOAGs 7Ri& A RIUE AT oG KM 2 IRAFTE MR
T & HUARAE A, o il A0 A7 3R P 5 AL B

IRANANRITEF A % RS 7 B R SN A BRI

N g R e

IR IR AR AR A
ARSI T AL
IR PR AR AE ; R AR LB LR
R SAEYE 4R F b B S s s 0

IR BAEYE  Hr ok R B A Y

IRV BARYE AL R AR AA & VTE FUE5 35 Meta 5 H7 B L4/ 8] BEHE 452 6 . sCAP: F A2 K JRAT M
Hi 385 VTE : 3 Bk Ae A 2 s LMWH 4K 2§ AF & UFH : 538 AT 3 ; DOACs : AL v IR A5k 25



498

HEJE , BV BE R S AR R B kg
2 (glomerular filtration rate, GFR) <30 mL/min 3 i}
AR 22 5 R BR 9 LMW H, 7] 45 & i KU |
H I XURS: Sz 245 9 W Kt 5 UFH 50k iF 28 48 2 X
JrgE . REHER<18.5 keg/m’ (=30 kg/m” #,
AIG5 A R H R R R &, 0 R WS BT Xa B
PP, ORI LMWH R 7R 2 4F sCAP (B35 H 1Y
Y7 ORI 22 A 26 S 1 AN BT ol DR 2 ARG S 3% T A
WHERE R 25 . R R ANTE B4 sCAP P
HAAESEAL ,E E DIREAN A ke e e

2. FUIRGEEL] : H F ERTERE 2 AL 46 AR 1 ARORN
B O ARPLEEZ (direct oral anticoagulants, DOACs) ,
J& & EEALFEIA W NEE AP BE  BTORVD PR L 2
VPHE . 1K HUIIRE T B i I ) A7) , A b BIE B
WRYD BEFN L Z V0Bl Xa R4 1 5] 5 A 2 pR U 5
R AR R K RS B i RS R RS BE A
(26 29400

FIRT, &4 sCAP J83% Sk 0 17 1k 4 1R
PUBEZS i B HAIF R A 2, DOACs AEE N 2t
WEME Ry, BELRIEVO N, X TEm
ICU 48 U5 i T AR PR BT 75 K B T By VTE 1Y)
AR FAE R, R T8 R BRI B i O IR BTBE
25, ILIE AT {5 7% 18 DOACs'" , fH E PRas e fE bk
B ARG TP HESE LMWH 1< DOACs ] T
Bi VIE'™ . [, Z4F sCAP 2 i Ji] DOACs i,
N353 VAR B D E L 18 1 H L ( gastrointestinal
bleeding, GIB) X[ K& 24 ¥ AH H.4F il 5 %) T i fi A1
& Child-Pugh B 2 s C AT IR & 1 . 5E
ML AE P g 50™ 55 D REAS 43, Nkt BHE
DOACs'"

DOACs MH LA TE R B &) A 25 4 A0 5 AE
( drug-drug interaction, DDI) /> | JCF5 & 0 W )
MIRESFILH MH A B 2 H 2y VB D RE IR F1
i I XU . A D BIES 0K FE IS 5y K
A= DD, W5 X AT 8 3 8 R 275 24 1) g Bk 7] | 551 £ B
T2y P AR R 24 . BREE &2 GIB 3, 127
H /A DOACs 75 £5 & PEAl FF 1 AU 151+ X
517 H AT B AR sCAP SR Y BEHLY R
5, EUB B e R 7 A DG 25 A5 A B, e
I RPOEEZG K B s E A R TR

3. HEREMAES S YEDUEE N ]

(1) R FACPUEE : Z5 A0 2R 0] B AR i P € 1l
T R A RE NS O AR T R . BRSO,
FAENT R R IR D- R AIKF B T 5, 52

WRHSEEEAER 2026 42 5532 % #5504

SRR TR B AT BE 5 FiUS A AR . — T g8 A
252 {42528 BIAUARGE <Y BN AT W4 R Y T
I A R R, SRR A, FF R4 S
KK &R AV E B Z A RS 5 K e R M5 43
PEAP AL R T B 60 RATTG B TR IERE N
O & (HXT RT3 SR D RE VT3 FIAS R =1
AR TCRE R o [R] I, it 45 4 o 2 K a5 P e
K2 A, WS R AT 25 254k nT 7 1k PR 9 T 5%
BASESEERD

(2) P2 AE M AR 9 R - 72 845 sCAP 11y
RIT L PUEERYT AN UR T2 B HrEE R TT DL s i
PGP AN 7 AT 8, 36 45 J5 T I 3= 9 1 44k
FR o JEHTESNY) S5 (™ 5T 98 3K TR It 58 i 25
PEARTE RS R ) b g 7R B B R R A, O S A
R 2EE I AR AR DG, B PEA
B R, LR O BLEEME R R T AR A
TG, g2 B PrEe e LT AN H %5t EAFEAE R
FER.

WU RITHEBURER YT 25

1. IENESE R TE . ZAF sCAP JH &34
22012 DVT 5% PE J5 , N7 B A ahiay e b, LARE
RFET 3N K U o o i R w25 8 BB {8 VTE 114
e R (i HE BN B D R 4 2 A L e R R X
A PR AAR ek ik 55 ), BV PRI 1 AN 2 R R 56 LS
1g2r R IR TR SR i i W R 2 50 Ve S sl Pt
?/I:_I\TT—[W, 43] .

2. gl 7 58 - A4l om0 R R v s K
R SERE VA S IR Y L EEA
S7 R BRI & R 225, a4 IR R
20 ~40 mg,1 ~2 w/d JRJENFZEFE 0.2 ~0.4 mL,
1 ~2 Ww/dGEHFZE 2500 ~5000 U,1 ~2 &/d, &
B IIREA 4 (GFR <30 mL/min ) f8 357547 1 T 3
W, LB SN s e s Bk, nl s 2
PR MK o RS TIFE S )
REA R RAE RN E L R R B R EZ A B
f 2SS TR RS . BAMTIRR, A
(1 TR o R/ A 110 e s e A SRV B L e
AE2NME DVT 835 19 BB K (35€ 1 21 58 e il i i 28
SEAERR SRR AR AR B SRS T R
5~7d HEHEGUEESCR 7857 W B, = 0% HE Ik
UGB G

DOACs s #4F VTE {657 Vit i 5 220 i
I7e BIRFEINIKMFRAEWI I S5 KNG B Bek
FRUER B AR R R, B T 2 4F B L%



WRHBEEREAE 2026 48 32 % A5

SERRERS DA 0 A LA ) R PRS2 B P ) 5 A
ARG B0 R R I g T B R, R AR VD BE
10 mg qd AHEEF 5 5 77 & (15 mg 5% 20 mg) 7E4E 5
FATRIGTARR 7 8% (4 [ ], A 525 R ARG ot XU (3. 7%
vs. 14.7% ), EAE R o Hofh DOACs fy5 4
TGS A B D BE B R 251 U < 38 LU B 110 mg,
1~2 &/d T EERER e R EHZE ; F
fRYPHELE GFR =15 mL/min B} 55 ) it 5 B UR 70 9F
2.5 mg bid & HAF GFR=15 mL/min H{AHE <60 kg
5 i I RS SRR T RS2 15 ~
30 mg™*', PRI, DOACs B0 “ b ik s , #5275 A
SR AT AT BE R, AR G IR VD BE 5l R £ 7D
PEREA R 5 2 2 FF PR AR XK ™ . DOACs
2BV R, 3 F DOACs 0 Ji) 1 2% D) W 0 T B, &2
FAETPAL — IR AR B D RE IR i A B
B T e R A A

3. IRITIT R YRRy % VTE [P BEHA YT
SRR 43R 3 AP B W0 (R JE 56— ) (K
(KHala 3 S H ) AR (3 A H LAk, FTRETCRR
W) o FREIT R 3 A R R I ok A
FER P 2 (AE S E A VIE) 54k i 4/ H 1
JRUBSE BB 7 o o U BRI AG v K J A : SEE
16 L R ILPL) HEI AR R R 1 1 DOACSs F
17 3 N H R HUEE ; ZE—id PR R Irs VIE, i
9 DOACs J5Y7 ; # ANidi 1l DOAGCs , AT el A
JPhIEEHESE VTE o e KU LMWH Hioge ™

FIRSEA ]!

PUsEIG T X R 13697 VIE (1) % /48 HoAg 2
e PAC S, DAL I i Jk R 11 IR 95 2 359 m] A 36 s 10
TR A IR, IR T R R B4R sCAP
BT EBUEEIR T 0 25, AN BE A AL B
VTE , 38 0] B35 17 PR ARBE T3, HAR G i i 1fn X
5o 18Pk sCAP 35 AT 2% [ P e 4y F1 IR Bk 24
PAFFEE IR VIE, CIEE, VTE [ 5 35 R A (A b ik 7
il 5. BLAh, 255 AL P X LA < i 2 T
RE LA I AT 7 5 35 T JF 2R 00 I V804 Ak 4 AR A sh )
S v ) S R AN RIS B T S B
TRIT IR T SIS TEAE B A sCAP B 1 A% 5 1
MRS o ARATEE S AR B R 2E KA VTE
5 H ot XU A 8 2, 4 TR P BE 16 7 B RS 5
eak, BV 25 YA EAE D, DO B A R S
F B RARIG IR R3S o AR T IR ATHEERT 7T, W]
2AF sCAP [ 3 LK A& AR SBT3 Z (] 1) O BK,
PAFE 5 HORSHE O BLEETR YT ORI

11

14

15

16

17

499

& % 3 ok

Ferreira-Coimbra J, Sarda C, Rello J. Burden of community-acquired
pneumonia and unmet clinical needs[ J]. Adv Ther,2020,37 (4):
1302-1318.

File TM Jr,Ramirez JA. Community-acquired pneumonia[ J]. N Engl
J Med,2023,389(7) :632-641.

TREFLAELEF 5SS, FREFAR KRN K ELSTH
FHRA. FEEFARRKFRM K ES5 75 RERII] ¢
48P E 4 % ,2023,32(10) :1319-1327.

Barba R, Zapatero A, Losa JE, et al. Venous thromboembolism in a-
cutely ill hospitalized medical patients[ J]. Thromb Res, 2010, 126
(4):276-279.

Lee WC,Chang CC,Ho MC, et al. Associations between severe influ-
enza-complicated thromboembolism events, intensive care unit stays
and mortality , and associated risk factors: a retrospective cohort study
[J]. Influenza Other Respir Viruses,2024,18(9) :e13354.

Garcia Ortega A, Jiménez D, Pedro-Tudela A et al. Age-related differ-
ences in the presentation management and clinical outcomes of 100,
000 patients with venous thromboembolism in the RIETE registry[ J ].
Arch Bronconeumol ,2024 ,60(3) :143-152.

Pertseva T, Kireieieva T, Krykhtina M, et al. Diagnostic role of system-
ic inflammation blood coagulation and Padua prediction score in lung
thrombosis risk estimation in hospitalized patients with community-ac-
quired pneumonia[ J]. Wiad Lek,2019,72(2) :149-153.

Colling ME, Tourdot BE, Kanthi Y. Inflammation , infection and venous
thromboembolism[ J ]. Circ Res,2021,128(12) ;:2017-2036.

Foley JH, Conway EM. Cross talk pathways between coagulation and
inflammation[ J]. Circ Res,2016,118(9) :1392-1408.

Ma X,Xu Y,Qian J,et al. Analysis of influencing factors of communi-
ty-acquired pneumonia with deep venous thrombosis in elderly commu-
nities[ J]. Ann Palliat Med,2022,11(6) :1997-2006.

Papazoglou AS, Moysidis DV, Kartas A, et al. Oral anticoagulation
challenges and therapeutic dilemmas in the very elderly: to treat and
how to treat octogenarians and nonagenarians? [J]. Pol Arch Intern
Med,2023,133(6) :16508.

Tzoran 1, Hoffman R, Monreal M. Hemostasis and thrombosis in the
oldest old[ J]. Semin Thromb Hemost,2018 ,44(7) :624-631.
Bonaventura A, Vecchié A, Dagna L, et al. Endothelial dysfunction
and immunothrombosis as key pathogenic mechanisms in COVID-19
[J]. Nat Rev Immunol ,2021,21(5) :319-329.

Niederman MS, Torres A. Severe community-acquired pneumonia
[J]. Eur Respir Rev,2022,31(166) :220123.

Viarasilpa T, Panyavachiraporn N, Marashi SM, et al. Prediction of
symptomatic venous thromboembolism in critically ill patients: the
ICU-venous thromboembolism score [ J]. Crit Care Med, 2020, 48
(6) :e470-€479.

Chen X,Huang J, Liu J, et al. Venous thromboembolism risk factors
and prophylaxis of elderly intensive care unit patients in a Chinese
general hospital[ J]. Ann Palliat Med,2021,10(4) :4453-4462.
REC. EFEREEF H kb EREAG FEF R LR



500

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

(2023) [J]. F 4 T &R E 5 ,2023,35(6) :561-572.

Lafaie L, Poenou G, Hanon O, et al. Anticoagulation and venous
thromboembolism in patients aged 90 years and older: data from the
RIETE registry[ J].J Am Geriatr Soc,2024,72(1) :113-125.

Chen R, Petrazzini BO,Malick WA | et al. Prediction of venous throm-
boembolism in diverse populations using machine learning and struc-
tured electronic health records[ J]. Arterioscler Thromb Vasc Biol,
2024 ,44(2) :491-504.

Decousus H, Tapson VF,Bergmann JF, et al. Factors at admission as-
sociated with bleeding risk in medical patients: findings from the IM-
PROVE investigators[ J |. Chest,2011,139(1) :69-79.

Zhang 7. ,Zhai 7,1i W, et al. Validation of the IMPROVE bleeding
risk score in Chinese medical patients during hospitalization; findings
from the DissolVE-2 study[ J]. Lancet Reg Health West Pac,2020,
4.100054.

Fermmando SM,Tran A, Cheng W, et al. VTE prophylaxis in critically
ill adults; a systematic review and network meta-analysis[ J]. Chest,
2022,161(2) :418-428.

B RAR R, M, F DR RIS TIT R T &2 A K
EBHTRE: — R 1173 4] & & 64 Meta 5-47[J]. P o EmEH
E %,2020,32(1) :26-32.

Schiinemann HJ, Cushman M, Burnett AE, et al. American Society of
Hematology 2018 guidelines for management of venous thromboembo-
lism: prophylaxis for hospitalized and nonhospitalized medical pa-
tients[ J]. Blood Adv,2018,2(22) :3198-3225.

Heestermans M, Poenou G, Hamzeh-Cognasse H, et al. Anticoagu-
lants: a short history, their mechanism of action, pharmacology, and
indications[ J]. Cells,2022,11(20) :3214.

Ferri N, Colombo E,Tenconi M, et al. Drug-drug interactions of direct
oral anticoagulants (DOACs) : from pharmacological to clinical prac-
tice[ J]. Pharmaceutics,2022,14(6) :1120.

Palinkas D, Teutsch B, Gagyi EB, et al. No association between gas-
trointestinal rebleeding and DOAC therapy resumption; a systematic
review and meta-analysis[ J]. Biomedicines,2023,11(2) :554.
Andreotti F,Rocca B,Husted S, et al. Antithrombotic therapy in the eld-
erly: expert position paper of the European Society of Cardiology Work-
ing Group on Thrombosis[ J]. Eur Heart J,2015,36(46) :3238-3249.
Vega AJ, Smith C, Matejowsky HG, et al. Warfarin and antibiotics:
drug interactions and clinical considerations[ J]. Life ( Basel) ,2023,
13(8):1661.

Dixon B,Schultz MJ, Hofstra JJ, et al. Nebulized heparin reduces lev-
els of pulmonary coagulation activation in acute lung injury[ J]. Crit
Care,2010,14(5) :445.

NG RE,FRE,F. BRI EAEFRE R ML
BB E 5T AT 2 [J]. AR E L 4 &,2025,31
(1) :65-68.

Dixon B,Smith RJ, Campbell D], et al. Nebulised heparin for patients
with or at risk of acute respiratory distress syndrome; a multicentre,
randomised , double-blind , placebo-controlled phase 3 trial[ J]. Lan-
cet Respir Med,2021,9(4) :360-372.

Borsi SH,Shoushtari MH,Raji H, et al. The efficacy of daily administra-

tion of nebulized heparin on the prevention of endotracheal tube blockage

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

WRAMEEIEAGE 2026 4F 4532 % 455 M
in patients with pneumonia[ J]. Cureus,2024,16(1) :e53244.
Chen L, Kraft BD,Roggli VL, et al. Heparin-based blood purification
attenuates organ injury in baboons with Streptococcus pneumoniae
pneumonial J]. Am J Physiol Lung Cell Mol Physiol,2021,321(2) .
1321-1335.
Gray E, Hogwood J, Mulloy B. The anticoagulant and antithrombotic
mechanisms of heparin[ J]. Handb Exp Pharmacol 2012, (207) :43-61.
Hogwood J, Pitchford S, Mulloy B, et al. Heparin and non-anticoagu-
lant heparin attenuate histone-induced inflammatory responses in
whole blood[ J]. PLoS One,2020,15(5) :e0233644.
Pagliano P,Sellitto C,Conti Vet al. Characteristics of viral pneumonia in
the COVID-19 era; an update[ J ]. Infection,2021,49(4) :607-616.
Vitiello A, Ferrara F. Low molecular weight heparin, anti-inflammato-
ry/immunoregulatory and antiviral effects,a short update[ J]. Cardio-
vasc Drugs Ther,2023,37(2) .277-281.
Dean CL. An overview of heparin monitoring with the anti-Xa assay
[J]. Methods Mol Biol,2023,2663 :343-353.
Hindley B, Lip GYH, McCloskey AP, et al. Pharmacokinetics and
pharmacodynamics of direct oral anticoagulants[ J]. Expert Opin Drug
Metab Toxicol ,2023,19(12) :911-923.
Steffel J, Collins R, Antz M, et al. 2021 European Heart Rhythm As-
sociation Practical Guide on the use of non-vitamin K antagonist oral
anticoagulants in patients with atrial fibrillation[ J]. Europace 2021,
23(10) :1612-1676.
Flam B, Wintzell V, Ludvigsson JF, et al. Direct oral anticoagulant
use and risk of severe COVID-19[J]. J Intern Med,2021,289(3) :
411419.
Matyushkin AV. Features of the course and therapeutic aspects of
deep vein thrombosis in elderly and senile patients[ J]. Khirurgiia
(Mosk) ,2022,(6) :133-139.
¥ B EFRME EFAR AT S5A, (FREF AT A
FISPEES P PN TSV E YTy 330
PEEFRIRLT] P LSS B 202426 (12)
1381-1389.
Park D,Southern W, Calvo M, et al. Treatment with dalteparin is as-
sociated with a lower risk of bleeding compared to treatment with un-
fractionated heparin in patients with renal insufficiency[ J]. J Gen In-
tern Med,2016,31(2) :182-187.
Zhang Q,Tang X, Shen J. The efficacy and safety of low-molecular-
weight heparin calcium combined with Xueshuantong injections in the
treatment of elderly acute deep venous thrombosis patients[ J]. Am J
Transl Res,2021,13(4) :3120-3128.
Gross PL, Chan NC. Thromboembolism in older adults[ J]. Front Med
(Lausanne) ,2021,7 :470016.
Lu K,Liao QQ,Zhu KW et al. Efficacy and safety of different doses
of rivaroxaban and risk factors for bleeding in elderly patients with ve-
nous thromboembolism: a real-world, multicenter, observational , co-
hort study[ J]. Adv Ther,2024,41(1) :391412.
Weitz JI,Lensing AWA , Prins MH, et al. Rivaroxaban or aspirin for
extended treatment of venous thromhoembolism[ J]. N Engl J Med,
2017,376(13) :1211-1222.

(2025-04-10 A% 2026-06-24 15-1=)



