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Abstract

Background: Cancer patients are in a hypercoagulable state due to changes in the tumor microen-
vironment, resulting in an increased incidence of venous thrombosis. With the widespread use of
central venous catheters (CVCs), the incidence of catheter-related thrombosis (CRT) has also in-
creased, but the risk factors for CVC-related thrombosis remain unclear. Objective: This study aims
to analyze the incidence and risk factors of catheter-related thrombosis (CRT) in cancer patients
following CVC placement, to provide a basis for clinical identification of high-risk patients, early inter-
vention, and improvement of patient quality of life. Methods: A retrospective analysis was conducted
on the clinical data of 254 cancer patients from January 1, 2020, to January 1, 2025. Patients were
divided into thrombosis and non-thrombosis groups. Chi-square test or t-test was used to analyze
the relationship between various factors and CRT, and multivariate analysis was performed using
binary logistic regression. Results: Among patients with a median catheter indwelling time of 4 days,
92 patients (36.2%) developed CRT, with thrombosis primarily located in the lower and middle-
lower segments of the right internal jugular vein. Univariate analysis showed that VTE score, fibrin-
ogen level, triglycerides, total cholesterol, low-density lipoprotein, and catheter indwelling time were
associated with CRT (P < 0.05). Multivariate analysis confirmed that fibrinogen level (OR = 5.75,
95% CI: 2.82~11.73, P < 0.001), triglycerides (OR = 4.49, 95% CI: 1.89~10.71, P < 0.001), and cath-
eter indwelling time (OR =4.7,95% CI: 2.37~9.32, P < 0.001) were independent risk factors for CRT
(catheter indwelling time in days). Conclusion: Elevated fibrinogen, high triglycerides, and longer
catheter indwelling time are positively correlated with CRT. These findings provide important ev-
idence for clinical risk assessment and management, indicating that special attention should be paid
to these factors during treatment to improve the prognosis of patients with malignant tumors.
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1. Hx

HL K 58 (CVC) A — P N KR e ik (n 35 N e ik B T AU i ), AR il 067 1 i
fik EREE KA s R B E (L], i E T N TRRE RS, G TT . i S
PUAERIRIT . BIKCE 7R 3CRE[2] [3]. AT, CVC B —Mar=tE MR, Bllnddgs. <M. B8 MK
PEIMATERBU(CRT)5[4]. £ CVC BEEFCMIIEAAE S, B 7RGy, B I =2 B A S AR 1 A%
(CRT), CRT %5 i A Bk A4 1) 50%~90%, H CVC B HA A Ik M ke 12k 7 i KUK R 2551
CRT /2155 CVC BN . BB E KR, &ELTENGHRE —HN, 75% CRT &
AEBNGIE— AW, 95%RKRATE 104 KN[6]. HF7CK, CRT 7EMR & h & 0L, i Hi# ki
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P ZE R PE AR KBTI, DR THEREA B [7]. Uhah, DRIRR 51 % B BT 3% FRIAR 5 3 RRE I TE
7RG BT KGR T DR A EE U [8].  H BT T FUARE 1 B A AH P AR TR B R A e 2 7
UK, JaHI 5%Z 28% [9]-[14]. BA VTE K ITA =R (B0, Caprini XUE1TF7r. Padua iU PF-73 Fl
Khorana U P23 7E TRIEE (23 CRT AR RIFRPE, Lt FE YA IR . BAR CVC 1E e
B KIAE MR IT I EERE, WORHIR S TR IR, £H6F CRT (TREE A BRAT SR AZTE VT 2 Bk
. BARCAH LR VTE XS 1PFl & (0 Caprini ¥£4>+ Padua FI¥E5 A1 Khorana $¥F40) 4 42 i FH T 1-4h
e B I CRT U, (XSS T B AR I RN 330 H — € B BRI [15] . [AItE, %FX) CRT HA Sz fa
R 2R R B AN A RAF IR 2, XK BT e BE A R TR SR

KGR FH BB A e, WSO 25 48 IR [ B e i S 3 CVC B I PR AR « i e vk S A3k
ITHERYE T A1 Z K3 logistic [B1H5M T, Reff [FIB ] 2 MR AR, dEMEIN CRT Mk fa ks
R . BFFE E 2 H 2 CVC B 5 MR & AR 28 L A DG fa R TR 35, AT Al DA ) 2 B 288 P T
B RN ERAE it B LA o X PRI MK G B T8 s AR T BRI HLA SR R RURS: PPAS A0 AN A4 FB7 5
AR ALK, X T ol A TS O E

2. MM5EFHE
2.1. RMR

AHE ST R 24 2020 4F 1 A 1 H % 2025 4 1 A 1 BN, fEFKPiiEZ CVC B IR E 1 254 4
TN R B IR R BORE, $R9T CVC BE S 6 MW CRT MIRAR G R . AW x &5
TE WBIT TR SRR BIE R LR AU TR 32 55 2 AN ERE R G 0BT, 13RI PR IS A 78 45 R AE i
BN PR R SHEAYE . S EE TRBEEE SN, A E REHEE T aERES. A
WAEA: (1) #:%Z CVC B I BRIk R B FH (Fra N B M A JERE X CVC): (2) &481%
B AIE SRS > 18 BE B (3) A SN Il , B EA R TAE., &5l T BMI).
S SR I 45 R (D VRS 7). SEA5 S ORI, (4) EGOG 17> >1; HEbrd: (1) A M siEa A ke
M (2) MRS . &, W@ AT 70 25 RO HE v g £ 2 10 26 8 i = A TS SR (L)
R AL S .

2.2. BRWIER

WS B E R DBk, R AR AL . R RS (ERE T . BMIL JRRERM . M. RYT
JIEL BIME. VET P, BERM. BEEME. HEIFEMNNE(E CVC FEEANE CVC #EIHKT
MIRE) PUBEZGPIIAE A . A AR SCHRAR . e R AR I TA) S BB S NS ARSI T %
(PSS

2.3. GIHESH

KF SPSS 26.0 AT ST M. 8 B S LA A EL DU A S IR R R R s o R DU B (E oy bR
Ry KRR ST /8T R 00 logistic [B1)443#F CRT fali 3, LLP < 0.05 NZERA G5

SE B BUE A SRBE -  af/NRCTHE(PLT) « D- 44 (D-Dimer). £F4E 5 (A JE(FIB). H il =ER(TG)-
SR RE(TC) e %5 P i B (1 B B2 (HDL-C) S AR 2 52 i 25 14 BE [ i (LDL-C) 3% 7 TS 38 s Al e 4, 43
| LA FE b AE BRI 50 N B P ) i 2 B0 FUE, AR AR XS R 00 R4 A i DL B2 e
AL, a2 R TR0 2 AT S B0 B AR AR AR (520
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3. &R
3.1. ABHIFME

LN 254 L BT, Sk 161 51(63.4%), Fi# > 60 23 103 14)(40.6%). BMI 73Ah: IE¥H 140
111(55.1%), ARE L 25 151(9.8%), i H ELIL/H: 89 151(35.1%) . JAESR AL LU v 32(170 4, 66.9%), H
UONRELSRI (21 B, 8.3%). JeiE /I LATIIIA(57 B, 22.4%)FITVIA(176 %1, 69.3%) N . ¥EIT 7 ZLMLST
NEA33 B, 52.4%), ITEECEHAEIAIT b 71 151(28.0%). 49 11)(19.3%) H & A MK AH 55 & FFRE O PRI «
ELE E0R), 241 151(94.9%) 3% ECOG ¥F R 1o MR AR s @ Ab 8688 Rty S o0 A L& 1.

CVC BERHE: BEPAECH 3 K[2][4], FE W EN 0O 8Ch 4 R[3][5]. BEALE LUA A
#elhk (240 11, 94.5%). VTE ¥E43LL 3 70 (220 15, 86.6%). 241 151(94.9%) H 2 A Ak FH FHiI5H 1tk 47 gt
Ziy. 92 151(36.2%) i #E KE CRT, 162 91(63.8%) A K AE . MARFIAL 3= B A7 20 P4 i ik~ Be(44 1,
47.8%) S R BH(38 i, 41.3%). A KA AR 25 K, ¥iEid B B2 (6 2).

Table 1. Baseline characteristics of enrolled patients

=L MANBERBELAFE

Project Group Count proportion (%)
Gender 5 161 63.4
S 93 36.6
Age <60 151 59.4
>60 103 40.6
BMI <18.5 25 9.8
18.5<BMI <24 140 55.1
24 <BMI <28 68 26.8
>28 21 8.3
Cancer type nasopharyngeal carcinoma 6 24
Lung cancer 170 66.9
liver cancer 2 0.8
cervical cancer 8 31
colon cancer 7 2.8
lymphoma 21 8.3
ovarian cancer 11 4.3
esophageal cancer 7 2.8
gastric cancer 4 1.6
pancreatic cancer 3 1.2
rectal cancer 6 24
Installment | 7 2.8
1l 14 55
11 57 22.4
v 176 69.3
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Treatment Targeting 3 1.2
Chemotherapy 133 52.4
Chemotherapy + targeted 47 185
Chemotherapy + Immunology 71 28.0
Comorbidity yes 49 19.3
no 205 80.7

ECOG 0 13 51

1 241 94.9

Smoking Never smoke 177 69.7
Current smoke 60 23.6

Previous smoke 17 6.7

Drinking no 212 83.5
yes 42 16.5

Metastasis 0 136 53.5
1 52 20.5

2 28 11.0

>3 38 15.0

Radiotherapy no 229 90.2
yes 25 9.8

e 4EESIE BMI: AEIRE, ECOG: 3&[H AR MR HMEHARBRE TS .

Table 2. Baseline characteristics related to CVVC catheterization

2 2. CVC BEMRFZELIFT

Project Group Count  proportion (%)/median
VET 3 220 86.6
4 31 12.2
5 3 12
Tube placement times - - 3[2,4]
Pipe placement position Right femoral vein 7 2.75
Right internal jugular vein 240 945
Left internal jugular vein 7 2.75
Catheter retention time - - 413, 5]
Anticoagulant Yes 13 5.1
No 241 94.9
Platelet - - 273.15 [250.31, 295.98]
D-dimer - - 1.69 [1.02, 2.37]
Fibrinogen - - 4.53 [4.25, 4.82]
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Triglyceride
Total Cholesterol
HDL
LDL

Thrombosis occurrence
time

Thrombus occurrence
location

Lower segment of right femoral vein

Lower segment of right internal jugular vein
Lower middle segment of right internal jugular vein
Lower segment of left internal jugular vein

Lower middle segment of left internal jugular vein

(]

2.32 [1.91,2.74]
5.49 [5.23, 5.75]
1.13[1.07, 1.20]
3.36 [3.18, 3.54]

2520, 30]

3.3

47.8
41.3
2.2
54

TE: VET PF2r: OPRERBK AR K FERE MBS 120, A )2 Padua P73

32. BRRSH

BN EDH R, VET PP (% = 6.799, P = 0.033). £ 4k 17 (4% = 29.447, P < 0.001). H il =fis
(*=22.475, P <0.001). A JH[E (4 = 15.648, P < 0.001). {25 fig 5 14 (% = 15.229, P < 0.001) )¢ &%
BH BT A (2 = 21.682, P < 0.001) 5 CRT #H3<. mitEdl. Eit. BMI. FERAL. M. WG E. &
IAE. ECOG VF4r WM s . il s ImAb . o7 s, /b, D-— 5k, BERBELEEMET

gLt SRR (R 3)s

Table 3. Univariate analysis of risk factors for thrombosis related to CVC catheterization

3. CVC EEMXMBRE AR ERNRERIH

Project
Gender
Age
BMI
Cancer type
Installment
Treatment
Comorbidity
ECOG
Smoking
Drinking
Metastasis
Radiotherapy
Platelet

D-dimer

Uy
0.026
—0.858
1.634
8.582
5.629
0.807
0.523
1.504
2.908
0.653
1.806
0.978
0.011
3.787

0.873
0.391
0.106
0.670
0.197
0.865
0.470
0.220
0.234
0.419
0.614
0.323
0.917
0.052
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Fibrinogen 29.447 0.001
Triglyceride 22.475 0.001
Total Cholesterol 15.648 0.001
HDL 2.708 0.100

LDL 15.229 0.001

VET 6.799 0.033

Catheter retention time 21.682 0.001
Pipe placement position 4.050 0.132
Tube placement times 0.665 0.415
Anticoagulant 0.001 0.974

3.3. ZEE Logistic EYIAS T

7 logistic [FH43HT 7R, 4488 (R (OR = 5.75, 95% CI: 2.82~11.73, P < 0.001). H i =H5(OR =
4.49, 95% ClI: 1.89~10.71, P < 0.001) & 5% §4 & i [8] (OR = 4.7, 95% Cl: 2.37~9.32, P < 0.001)#{#fi & &y CRT
MATfER N R . MR A CRT KK ARA4EE B AR 5.75 %, mrHm =BRZ4U0 H i =Be 4
(1) 4.49 3%, S5 W B HRKL NN ER 4.7 505 4. B 1),

Table 4. Multivariate logistic regression analysis of risk factors for thrombosis related to CVC catheterization

5% 4. CVC BB xR REKREAZR L EZE logistic BV

Project B P OR 95% ClI
Fibrinogen 1.749 0.001 5.75 [2.82, 11.73]
Triglyceride 1.504 0.001 4.49 [1.89, 10.71]
Total Cholesterol 0.267 0.597 131 [0.46, 3.52]
LDL 0.892 0.051 244 [0.99, 5.98]
VET 0.100 0.807 111 [0.49, 2.54]
Catheter retention time 1.548 0.001 4.7 [2.37,9.32]
PfE OR 95%CI
SEHERR —— 0.001 575 [2.8211.73]
VETit5r —1o— 0.001 4.49 [1.89,10.71]
BREERER —e— 0.597 131 [0.463.52]
BHERE Te— 0.051 2.44 [0.99,5.98]
Hh =g —_— 0.807 111 [0.49,2.54]
AEEAR —— 0.001 47 [2.379.32]
[ T | 1
0 5 10 15

Figure 1. Forest plot of binary logistic regression results of factors affecting
thrombosis related to CVC catheterization
1. CVC EEMRXMFMmMERM T logistic [E1YALERFFIE
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4. VWHig

TEBE IR B R, PO F S B (CVC) B & 5 LMK F(CRT) R AL % 51 2 T 72 k. CVC B Ay
SRR B IR TS B X, 7E I 22 J LR, TR R A CVC I R S, S EE
M A T B (CRT) AN A S B o (19— AN BT W0, CRT Al 7 i S8 R I TRV K L e 28
FIEFF. RS T M. OIE RIS — R, GRS CRT LU CRT A B 2 k%
WE[16]. ABFFEILA 254 4 CVC B AP BIEIR B (CIGR R T MBI 50, B 7EH cve B
J5 6 A CRT IR AES FHMHIEI G, NGRS TR0 . B R RoR, e
CRT R4 36%, LK KA MBI Ay 25 Fo HHRKILE ] B 2 Pl R 2238 AR T 045 50, LL gt
MARRGRH . AL T 25 NIRRT, MRIRRIN SR BE AR IS8, IS
i MRERERA , 0 W R T i bR S S IR DR A, 7597 TP CVC 2 SBUM K4
PR, TGN CVC B4 e B 0 I A % AR SE 8 I [17] [18].

AT G 6 QT 5576 T4 ep 0o k5 5 (CVC) B G IR T B (CRT) BRSBTS
B, BUNT AR A, SR SREAEE AR, B =R K 0 54 S B R CRT Al
STERR . AU (R T T AR S SO - BURRCE, B KR s I = S T L B
VRZEILE, (EHE CRT JERG Bk it SA% 5 B ] D FF45e 0 B UG T A0 CRT RS, A8 S0 A B A
CVC E&J5 CRT RAMMPLAHREE TR, FIN oIS R 4 T BB 5 S, I A 4Ty
T 7 R 8 ) AL ) IR S

RASABFFIRR T CRT AL a2, (HIRATEIE— SRRk, 58, REARAMREN, HAR
FON UL AT, TTRSESINSS RS . BRACRN, SEEMERRI R, D- R AT IR TR R
SR, /R DRSS R B K AR T R 19] [20], 3 FLYE B 5 B e (0 R HBE 2, T LAAIG
BE WK AR [21], BRILZ A, S0 EATOLLL K 545 B AT IS CRT MR 2 U1 % [22].
SRR, AR FOR R D- Bk MRS B AE . BB PR S CRT
M, IXTTRE S REA B IR LS R R A A AN Ko A, RREEI B AR - R
L. AIE TS5 R ORI - 4TV R0, 2 H0RIE B D R T A, —Tigh A 1883
BT (OREE R (O SC Bom, BRIRURE . T R RN D — SRt B ST, D Rk E Al
FE TR PR ARG VAR, A DX 43 H T 725 2 IR S0 AL 15 i A 54 [23] 0 B D 26407 o A MEL T e
FERSER (1 ) VET P4% 5 CRT MR, (HAEZHE 40 R R ar 606, SR BT A2 FAb D =2 T
Yoo ATHFFCRULIG PR 0k B MRAE AR, R B A 4 2 (1 5 K v HE I S s, N SRR T 4 it «
WAIRIT H %, 4% CVC BRI, MG, ATREIE CRT RAE.

AW RAEAE—ERIRYE, B26, AR O RBHETSE, BEA R EN, FERMEIAE 2R,
GGV IR . HR, AR, R RDREE AL R K S R B SRS . A, AHF
FOABBHERE T, 7T A2 B3k B RS R A ORI . B8R, BATURE A CVC S5 6 A M
WRAER AT, ATRER I R A, XIS e —E R, FIL, RRIRAT
P A7) 75 SEL AR B 1 BT R 92 22000, R4 & B R SIS IS, AR AT R B f
B[Rl 2% CRT R A: FIRA .

5. &g

AWHFiHR T CVC B G 6 MW CRT MR AER IO BRNER, Wl EEaE. i
=l LB S B A X R IO IR R RS AR O 1 B, I NN SR LR R B i,
WHEEH, HMEHERNE, DRIR CRT AR, RIVEELEMATE. WA, #x CiRa e k== it
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ITHEZ RN TR A B0 CRT TRy seEms, AT SSe S o 3 i A R A TG« 28 B
B, AT AR — D IRZAE B CRT $24t 7 B B IRAR I, RN SCEIZ LG [ K 3R i AL
i, IFRRERER T TSNS, DASE el bR s ) s AN AR iR o

& STk

FTA AR B AHE Fo o ook Aot SKIRZR SR O SR, BT T %, B S a KIS L iR
ity AR SRR ST U R AT, Bl s BIH . SRAL ST RIS e St = . 4
MRS, MRk, KRG SGRE R, M. SKIRELTSTIRETRAEIT .

FlgEze

VB35 75 B ANAEAETBAE FO ) 2 1 58
HE&mHE

B AR R0 7 A A R 43 H 20255302,
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