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Abstract:  Background Peripherally inserted central catheter (PICC) is the preferred vascular
access method in patients with hematologic disorders. This study examined the incidence and influential
factors of PICC-related venous thrombosis (PICC-RVT) in patients with hematologic disorders.
Methods Patients with hematologic disorders who underwent PICC placement at our hospital between
January 2018 and December 2022 were included. General characteristics, laboratory results, and relevant
PICC and medication data were collected. Baseline characteristics between the thrombotic and non -

thrombotic groups were balanced using 1:5 propensity score matching (PSM). Binary logistic regression
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analysis was used to investigate the factors influencing PICC-RVT development. Multivariate regression
In total,
63 of 4345 (1.45%) patients who developed PICC-RVT were recruited. After PSM balancing, 63 cases

were in the thrombosis group and 388 cases in the non-thrombosis group, and a total of 451 cases were

results were validated using receiver operating characteristic (ROC) curve analysis. Results

analyzed.Binary logistic regression analysis showed that factors affecting the occurrence of PICC-RVT in
patients with hematological disorders were diagnosis (OR=0.429, P<0.001) , body mass index (BMI)
(OR=0.504, P<0.05) , white blood cell count (WBC) (OR=0.443, P<0.001) , platelet count (OR=
1.902, P<0.05) , , D-dimer level (OR=1.135, P<0.05) and blood product transfusion (OR=3.348, P<
0.001). The area under the ROC curve was 0.847, and the sensitivity and specificity were 0.794 and
0.753, respectively, indicating that the model was significant for predicting PICC - RVT (P<0.001).
Conclusion Diagnosis., BMI, WBC, PLT, D-D, blood product transfusion influenced the probability of

PICC-RVT in patients with hematologic disorders.
Key words:

regression analysis

25 AN B K E S (peripherally inserted
central venous catheter , PICC ) f& —Fj 28 4 J&] i ik 2
SRR S A 18 N RO T DK R AT i R I B
AR T PICC T4 HA BAE R B 4Edr s
A AT ST ERAE SR UL, B w0 T
W R, 5 T NG AR IS 10 I R RE AL B AT
RO TE . Horb PICC '8 48 5 5 A8 A DG M i ik ol A
(peripherally inserted central catheter-related venous
thrombosis, PICC-RVT) J& e/ HL I AAEZ — o L
VO FE S R 3 1 B 8 K B ML A Sk, 2D 1
T PICC-RVT KUK, S 7 1 52 i I 25 A ) 5C
k& B I R R PICC-RV'T % A KUK 2 At i
B 12,4617, B BE PHA 25% WBERET
PICC-RVT™ , 35 A S 3G 7, Al fE 2% 51k it f4: 2E
(pulmonary embolism, PE) & & [ # A= fiy . F 08
) ML W R PICC-RV'T 52 [R 3R IR JUA 2814 1o
X ITEARAG LN EH B R, AW ST KA Y
[ B 53 A, SRS ML B PICC-RVT 2R K 3
h A I T R 1 ST KUK 191 28 496 i (A 28 i A 4
et -

1 X&57H%

1.1 WF5RXT4

SR BB A, WCEE 2018 4F 1 A 2 2022 4F 12
JYTRLEE v ] s 2 B2 B i Vs s e (v i v 27 AT
Y0 ) AE B2 VAT I B A PICC 45 11 4 345 11 1l 1 o
BEANE BTG . NAFRHE : D5E A A2 T

hematologic disease; PICC; venous thrombosis; influencing factors; logistic

BRI2 I8 A 1L R e ELAE Beda oy i 8 Q1E
15 MK mny [a) 5, 238 AV ) 8 B s
@EBHETEBMGI TN EALEEEA AW
PICC 348 ; (@3 i % (o 7 2205 i K A 12 8
TR AR KA A o HERRARIE : OBORASE
e, QTSN EE W E AR B E . ARG
Hh ] B 2 B B IO P e 48 B 5 s o AL (it
5 :QTJC2023042-EC-1) .
1.2 Kl

B A WS S rh P 44 F ST B E e R B A A R
P AR e R UL R R 2 R B 1 RO R e (v
BR = Bk B LR A W BT ) AR Be 92 PICC B4R 1Y
BEEE . WIUE RS, B — RO M R
PICCEE R 1 MR E S5 5 R PICC EAEHIC
L H w5 B RS IR 25 0 .
1.3 St

FH Excel st AZRIE , BT 10088 2H RNIE ol i 240 £8 3
() SR FRAE AN, g 37 00 1) 4 3% 43 P BE (propensity
score matching , PSM )52 74 L)yl 71>y 25 FITR 2% 4% 5 1
S, DA X P 20 A AT S B L . ]
SPSS25.0 A X EHE AT G0 Hr . R BRI 2
TE R 3 A7 I P X RO o 22 i3, AN 6 1 i P v (o2 %
L0 73S ) BE AR A , SR FH -8R ERL 3R 1] U 73 B 07 328 AT
B YR E AT I Logisties FIHAMT . 201523
# TAEFFIE (receiver operating characteristic, ROC)
M2k, 1138 i 2 F 1 X (area under curve, AUC) , 46
E T Logistic 181041 H7 45 B0 T 44



<12 - IMAE 5 1k 127 2024 4255 30 4555 1 8 Chinese Journal of Thrombosis and Hemostasis 2024 Vol 30 No 1

2 #R

2.1 LR B PICC A M AR il & A 15 Bl

25 W5 44 1IF 9 53 AR Al 4 A HE SR B o T4 T 8 )
AR AR H 43450, XEBEEPH
63 %4 H HTE A 5 I PICC-RVT BRI I 2% 45,
LB A2, KA RN 1.45%, Ll 1:5
6 1) MR DT FC 5, e 2% I AS 2H A 358 63 3, A Mg 4 A
PE 388 (il Hh 451 il . R L,

1 S1HMKFEEEEEELESME

FEE S 415 IN i FA R (%)
EE (%) PI4ERY (X+s)  43.0£18.26 -
531 5 240 53.37
e 211 46.43
2 W ELE 114 25.27
1 1M 240 53.21
Y aca=g it 50 11.09
A BRI Z 1M 40 8.87
HoAth 7 1.56
PICC-RVT Iff& 63 13.90
A il 388 86.10

2.2 I H % PICC-RVT B 2 |1 0 43 By

2853 1 5 PEDC S S |, X 4 R ) — ¢
BRI E R bR A OCE S B S LT 4
e RIPIALRFEAE 2 W AR £ (BMI) |
F 2 A2 (WBC) LI/ T4 (PLT) \D- R 4K
(D-D) 7K 37 A5 4 B 1L R (8] CAPTT) Al A
L A A8 7 A T 22 58 ot L(P<0.05) . i
W2,
2.3 IO 3 PICC-RVT —-JC Logistic [ 192347

P AT TP AL R () 22 S5 s e 7 A
ZE AT JC Logistic [ A 5047, 45 5 S 7 12 W7 . BMIL,
WBC . PLT . D-D Fl# A IfiL il & J& PICC-RVT #9757
SR 2E (AR 3R ) .
2.4 ROC ik5#r

H 4 —.JT Logistics [F1IH 73 T &5 5 B A 12 W5 .
BMI,WBC.PLT.D-D % A IfiL il 5 44 & ROC #h k.
R W R ,ROC HZE T HIFL(AUC) 4 0.847, R A
0.794 ¢ 521 0.753, S AERERIHTE A 0.123, 1 40
PICC-RVTA . # 5 X (P<0.01)., PEIL(K1,34).,

3 Wit

PANLIT 5 4F 2 3Kk 1l s f8 5 PICC-RVT 1Y & A=
RAE 5% ~T% Z [0 . ABFFE W MR i & AR
1.45%. B R LG S B0 wom 85 &4
PICC-RVT W2 [H & , HAF R 45 A —5k. i,
ARBFFEREAT T LB B # PICC-RVT —JC Logistic [f]
A5 BT, 715 ROC M 42 i e BRI 2 . IF R B0,
LW .BMI, WBC.PLT.D-D % A Ifi #1 & /& PICC-
RVT EA M52 K 3 fEI T T8 — 1R .

12 Wi 7E —JC Logistic 734 H A & S ST 52 1)
IZ . AN TE 63 44 B K42 PICC-RVT H,
95 5 T8 02 (40161, 63.4%) , HLZ2 A VERE 2 il
I 5 e Z20PE Bk 40 i 1 199 (acute promyelocytic
leukemia, APL) VE Sk — P4 ik A0 (1 1000 , T ¢
My e 28 AL H E L R K I Z — , APL AL F A
J2 240 e B55 9 T 1) 20 21 PR e R U O B I R 4
LI R YNNI < el =l A R 1
(disseminated intravascular coagulation, DIC) , fii &
ARG M, ORI (17 61, 26.9%)
FERE AR bk ELR AR PICC-RVT WY & R 7E
4% ~20%", GAWFGT L5 R AT o bk IR AR A N
{140 240 J6L DXL AT AR A e e e 4 R R U I /)
M, i — 25 5 | £F 4 B (1 UORL, e I 58 HO¥ R
W KB (SH1,7.9%) , 3% S —Fh K 41
RO, feT N AR PN 20 D0 R A S 1) B v R S 2 R
SRR 2 = 2= 7 1 AN &= 3 (15
Tl 7o it R VR Y R R SR A S 2 T
MBS 802 KM B8 5 E PICC-RVT [ & A%
B . XS T E % TAEH 7545 1 PICC
BN Y NG I B bk B9 R AR
FEE ISR 5 W, A BY T 8E— 25 a0 B AR Y S5
ANTEFR I IR PEAR Z TR E AR

I JH 2 S il N S AR R AN T Z 0 1 R 2R, 24 BMI
AT 25 kg/m B, AT oM E . AERFSE T R B
T BMIT J2: 52 ) 1M Y8095 £ % PICC-RVT B i fa IR %
X251, 7 Z2 I A 5T A5 2] THESE S B
FERHT, 4 BMI>30 kg/m® I J8 45 & A= VTE (9 XU 1
3445 BMLAT DAE A B K P i Fim) 5,
HE Rt R8P 1 i 0 A PR ] DA o 1 R I v
o B B T FOREA QI B KO | i — 2D U0 B Il R ST



MLk 5 1k 112 2024 44 30 %4 1 ] Chinese Journal of Thrombosis and Hemostasis 2024 Vol 30 No 1 <13 -
2 MiEHESEPICCEEARGHXM M H F X Logistics Bl )34 #7
e M (n=63)  JEIMAE(n=388) B SE wald P OR
— gAY
M (H /L n) 28/35 238/150 -0.026 0.266 0.009 0.923 0.975
B 0.686
WRELIEE (n) 17 97
Il (n ) 40 200
B P () S 45 -0.376 0.170 4.898 0.027
AR BESPELT I (n) 1 39
HAh (n) 0 7
AEWS (%, xts) 46.830+18.115  43.311+18257 -0.394 0.283 1.935 0.164 1.007
BMI (X=s) 23.044+4.958 23.456+4.526  —0.824 0.190 18.781 <0.001 0.439
WA (/75 n) 12/51 86/302 0.191 0.343 0.309 0.578 1.210
LIEE (X+s)
PLT(10°/L) 116.032+112.562  84.499 +93.217 0.591 0.199 8.840 0.003 1.806
D-D(mg/L) 7.620+16.551 1.666+2.536 0.166 0.034 23.323 <0.001 1.181
APTT(s) 25.268+4.191 26.788+6.932  —0.085 0.038 4.995 0.025 0.919
FBG(mmol/L) 3.517+1.667 3.226+1.135 0.178 0.103 3.003 0.083 1.195
WBC(10°/L) 6.199+7.594 8.607+11.625 -0.791 0.212 13.847 <0.001 0.451
Hb(g/L) 89.603+25.571  87.125+26.302 0.004 0.005 0.485 0.486 1.004
NEU(10%L) 2.631+2.769 3.228+3.896  —0.052 0.045 1.346 0.246 0.949
SEEN0)
SRR (ST A ) 55/8 278/110 -0.321 0.403 0.635 0.426 1.379
EE AR (2 19/44 110/278 0.086 0.297 0.084 0.773 1.090
FRRE(12 K%L E) 57/6 360/28 -0.134 0.553 0.059 0.808 0.875
EERENFOE/E) 45/18 272/116 -0.104 0.289 0.131 0.718 0.901
AZ(n)
AL G/7) 43/20 277/111 1.680 0.293 32.865 <0.001 5.365
i ALY T 25 O/ 45) 41/22 344/44 -0.129 0.411 0.098 0.754 0.879
P AE R G2/ 52/7 295/93 0.774 0.397 3.803 0.051 2167
(IR vl 100 R
24/39 234/154 0.204 0.284 0.517 0.472 1.226
AT G/7)

1 BMT: AR A5 50 PLT 35 1M/ D-D : D- 344 ; APTT 36 Ak 3870 SR 1ML 15 Bl s 18] s FBG - £F 482K 141 ; WBC - 1 4T 4%

Hb: ML4T A% 1 ; NEU « A e 40 i 15
R 3 IIikHEZ PICC-RVT B =t Logistic B V3 347

kS EUSTEES PR OR 95%CI P

BMI -0.685 0.236 0.504 0.317-0.800 0.004
LW -0.846 0.239 0.429 0.269-0.685 <0.001
WBC -0.815 0.243 0.443 0.275-0.713 0.001
PLT 0.643 0.233 1.902 1.205-3.001 0.001
D-D 0.126 0.039 1.135 1.051-1.225 0.006
i AR 1.208 0.340 3.348 1.719-6.520 <0.001

H:BMI: AR 4640 WBC:

FH A5 PLT . 35 1/ s D-D - D- B4k



<14 - IMAE 5 1k 127 2024 4255 30 4555 1 8 Chinese Journal of Thrombosis and Hemostasis 2024 Vol 30 No 1

ROC [l

1.0

0.8

0.6
b
504 AUC=0.847

' (95% C10.796~0.897)
0.2

0.0

00 02 04 06 08 1.0

LR
E1 miEiEEPICC-RVT ZMIME XK ROC #hzk

P BRARET 4 8 AL TG P o Dbk, I RE B
TREMGE , A B, PICC ZF 3 B A R XE , if 23 (K
SR P IS Y BE g — 2B R & A PICC
-RVT (U o 3 A4 s 47 - o 225 D77 W 00 S e R 2
B A IR T B B, T g R S R,
R AR AT PEAR 8 T DL B R R A
TIRe NS, TR ImAR i) 2 A=

LB B A DR S % I R R ¥ A A A
i T PICC-RVT M & A BE o 38 20 % 52 56 2 PR AR 11
G307 & B AR VA BT 22 5 AR TR BORE DG
X — 45 BAE— 5 K 4 066 44 BIFFE % 52 10 R 0 B s
PERFSE AR BESE ™ AT = (510X 10°7/1L) 3
iDL B T PR A B, P s B 22 R B R R
1) B35 I, TEARTT B B T A i 4 T P D g, D 2
I3 R Bl T A A 04 P U AR . 1 i/l
SRR Lk /N Z A A L R, ELA B A SR AL
PEFIT AT Lk it R0 S 958 122 5 1952 W RN S8 51
o[ I PR B 98 2% 25 (Chinese Society of Clinical
Oncology, CSCO) i 5 1 #4: & 2 3 (2015 W) #87
H 24 PLT>300x 10°/L I}, PICC %% ) & A I 45 1 7l &
FOMAE N B2 B ARG L/ INERRRBE 1 R 0 —
B AR T RAE LB R i A
TEBE MR AR AR o D-D XF PICC-RVT EA 41
H, 29 H 511272 L (P<0.05) , 1 2 [ Z 4341

APTT  Fbg 7E Il A% 5 E i #2402 RIS A & 25 7 .
D-D 5 5 B R et 2 4 Tl S50 2 1k 41 A 2 11 B e A
T R 22 AR, AT LA I 4 T B A XU 184 o 4 507
B L5027 N g S8 D-D BHPESS R [ K £,
RNEAL W L, T R 456 % 0 23 S K Ay
WA TR DK IR BT B, AH B D-D R A8 XT TR
Jok AR % A A AT BEPE EATHERR S PR AE T AL
VRO FE A T, ) O L R A il T g
DAL R AR B AT S Y 1~ 2 J8 M AR F IR Y 1,
BRI EE A A I G ARk, BBt 45T A R X A

ATURIE 5 v e A AR 1Y 63 5 R A 43 45
FEE A PICC 45 5222 T il Ay T, JL e i) &
BRI 68.3% . LI Bon , 4 WUE T8 i i &
BT 29 W I, R A T AR O R A g XU 2%
1o TR A0 (AR ARG v R A A ) B Y
KT A R T R 25,
ML YR S8 A TR R 2% e R T i R rh AR B 2 RN 2
Wy R o ) ot B IR R L 22 A il Y R ) B
I3 R8BS IR, ATLAAR H B0 K Sk %) e A 0 L, S 5L
BT 0855 , Y B EB G REA R
PRI AT DL R 5 A B 2 s A 1) & AR AU L (L
e ) & HEATIAN ] 52 Akt b . DRI, 0 X IV 0 S8
FIIGIT AL RE o, B N B3 AT LA o il A 5 g Pl G
R I VR0 [ AR A TR) A i A U (28 2, ™
6 R A5 I [RD R X A A v S o ) 1 R
e AR S T T DU R W7, R
L8

4 INER

25 L IR, 52 e I B E & AR PICC-RVT 1Y
K Z 4512 K1 . BMI,WBC . PLT . D-D % A IfiL il 5 45
H A% 1ML 380 5 & 2 PICC-RVT RS2 [H 35 4
A AR E  ASBIF AL EE X F ] B e B9 I TR0 R
HHEAT IR 438, Stk 7R A I AR g A —
YA 2o LB B R AT AT R AT,
Ry SRS XURS: T &R 4, B AR PICC-RVT IR 119
S M R B 15 SR A

F4 MikHEEPICC-RVT HIMEZH ROCHERMEESH

HZE WA 95% CI

R SIEs RIE SRR LG

ZHNEKE 0.847 0.796 ~ 0.897

0.123 0.794 0.753 0.547




e 5 1k 12 2024 4555 30 #5255 1] Chinese Journal of Thrombosis and Hemostasis 2024 Vol 30 No 1 +15 -

EETIM AR IR 0 508 SO S R B oA 5 oK
IR G TR A B A% 5 5K S BT I H & SGE
s HR U B3 5T SRS MBI

TR A EE WA A g th R

S 3Lk

(1]

(2]

(7]

(8]

Mielke D, Wittig A, Teichgriiber U. Peripherally inserted
central venous catheter (PICC) in outpatient and inpatient
oncological treatment [J]. Support Care Cancer, 2020, 28
(10):4753-4760.

Gonzdlez S, Jiménez P, Saavedra P, et al. Five-year outcome
of peripherally inserted central catheters in adults: a sepa-
rated infectious and thrombotic complications analysis [J].
Infect Control Hosp Epidemiol ,2021,42(7):833-841.
Sapkota S, Sannur R, Naik R. Analysis of peripherally
inserted central catheter line in cancer patients: A single-
center experience [J]. South Asian J Cancer,2020,9(4) .
253-256.

Balsorano P, Virgili G, Villa G, et al. Peripherally inserted
central catheter-related thrombosis rate in modern vascular
access era-when insertion technique matters: A systematic
review and meta-analysis[ﬂ. J Vasc Access,2020,21(1):
45-54.

Peddi K, Wiggins B, Choudhury O, et al. Intracranial
hemorrhage secondary to newly diagnosed acute promyelocytic
leukemia: A cautionary tale [J]. Cureus, 2022, 14 (3) :
€23252.

TR, PRIveate , XBI7 2 . kR R PICC MG ML e
BCER e Ho A R 22 0], [ PR B2 2 ik, 2022, 41
(1):4.

Li W, Garcia D, Cornell RF, et al. Cardiovascular and
thrombotic complications of novel multiple myeloma therapies :
A review[ ] ]. JAMA Oncol,2017,3(7) :980-988.

Chen P,Zhu B, Wan G, et al. The incidence of asymptomatic
thrombosis related to peripherally inserted central catheter
in adults: A systematic review and meta-analysis People’s
[J]. Nurs Open,2021,8(5):2249-2261.

Khorana AA, Kuderer NM, Culakova E, et al. Development
and validation of a predictive model for chemotherapy-
associated thrombosis [ J]. Blood, 2008, 111 (10) : 4902 -
4907.

[10] Al-Asadi O, Almusarhed M, Eldeeb H. Predictive risk

factors of venous thromboembolism (VTE) associated
with peripherally inserted central catheters (PICC) in

ambulant solid cancer patients: retrospective single Centre

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

cohort study[J]. Thromb J,2019,17:2.

Sloan M, Sheth N, Lee GC. Is obesity associated with
increased risk of deep vein thrombosis or pulmonary
embolism after hip and knee arthroplasty? A large database
study[ﬂ. Clin Orthop Relat Res,2019 ,477(3) :523-532.
Schifer K, Konstantinides S. Adipokines and thrombosis
[J]. Clin Exp Pharmacol Physiol, 2011, 38 (12) : 864 -
871.

Khorana AA, Kuderer NM, Culakova E, et al.Development
and validation of a predictive model for chemotherapy -
associated thrombosis[J]. Blood, 2008, 111 (10) : 4902 -
4907.

Faria AVS, Andrade SS, Peppelenbosch MP, et al. The
role of phospho-tyrosine signaling in platelet biology and
Biochim Biophys Acta Mol Cell Res,
2021,1868(3):118927.

o ] s PR b8 27 25 (CSCO) Mo 5 1l e % K iR 25
23 MR R Sk AR AR AT Y TS SR T R R K
5w (2015 ) L[], o FE feg o AR, 2015, 42(20) : 979-
991.

Paniccia R, Priora R, Liotta AA, et al. Platelet function

hemostasis [J].

tests: a comparative review| J ]. Vasc Health Risk Manag,
2015,11:133-148.
G 1 Qe - R N 2 L B TR L ey
PICC 58 AH G il XURS: 9 F 5 L ). o ] e s R
2018,45(3): 137-141.
Ichkawa Y, Wada H, Ezaki M, et al. Elevated D - dimer
levels predict a poor outcome in critically ill patients[J].
Clin Appl Thromb Hemost. 2020, 26: 1076029620973084.
Wu CT, Chen B, Wang JW, et al. Plasma D-dimer is not
useful in the prediction of deep vein thrombosis after
total knee arthroplasty in patients using rivaroxaban
for thromboprophylaxis[J]. J Orthop Surg Res, 2018, 13
(1):173.
Scrivens N, Sabri E, Bredeson C, et al. Comparison of
complication rates and incidences associated with different
peripherally inserted central catheters (PICC) in patients
with hematological malignancies: a retrospective cohort
study[J]. Leuk Lymphoma,2020,61(1):156-164.
Gorski LA, Hadaway L, Hagle ME, et al. 2021 infusion
therapy standards of practice updates [J]. J Infus Nurs,
2021,44(4):189-190.
(ki H 18- 2023-09-06)
(AU - Bt s AR SCHTAS 20



