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Abstract

Objective: Low molecular weight heparin (LMWH) is a commonly used anticoagulant, but its use
carries the risk of bleeding, especially in patients with abnormal liver function. The liver is a critical
organ for drug metabolism and the production of clotting factors. Abnormal liver function can lead
to reduced clearance of LMWH and impaired coagulation, thereby increasing the risk of bleeding.
This study aims to explore the impact of adjusted compression time based on liver function on local
bleeding events in hepatocellular carcinoma (HCC) patients after subcutaneous injection of LMWH
through a randomized controlled trial. Methods: From July 2020 to July 2022, 480 HCC patients
treated at our hospital were divided into Group I (normal or mild liver dysfunction) and Group II
(moderate to severe liver dysfunction) based on liver function. Patients within each group were
randomly assigned to different compression time groups (0, 1, and 3 minutes). The incidence of
local bleeding events and the size of bleeding diameter were assessed after subcutaneous injection
of LMWH. Results: In HCC patients with normal or mild liver dysfunction, compression time had no
significant effect on reducing bleeding events. However, in patients with moderate to severe liver
dysfunction, the positive rate of local bleeding was significantly lower in the compression group
compared to the non-compression group (44.17% vs. 68.33%, P < 0.001), and the maximum bleed-
ing diameter was significantly smaller in the compression group (3.46 mm vs. 5.16 mm, P < 0.001).
Further analysis showed that the 1-minute compression group had a significantly lower incidence
oflocal bleeding and a smaller maximum bleeding diameter compared to the 3-minute compression
group, with rates of 30.00% vs. 58.33% (P = 0.003) and 2.36 mm vs. 4.25 mm (P < 0.001), respec-
tively. Conclusion: Abnormal liver function is a significant factor influencing local bleeding after
subcutaneous injection of LMWH. For HCC patients with moderate to severe liver dysfunction, ap-
plying 1 minute of compression after subcutaneous injection of LMWH helps reduce the incidence
and severity of local bleeding events. This study provides individualized nursing recommendations
for anticoagulant therapy in patients with abnormal liver function.
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1. 818

JHF i A2 A BRVE B P9 R 2R AR T 2 B m R A g 2 —, R DA VR R B, 23R R %
MFETHHFLE BT, B 80 HASET R, AL BYEAEAE T 5 — KR, LPEEAEFE T 38 /N K
JEERI[L] [2]. JUHAE R [ BB SE IG5, BEE R AR GIZ) 37 73, & AERIE 50%, FET- A\ H=ik 35
i, HAREKIETRBI 45% [3]. FHe B TR A S AR T AR IR R, WFAR U7 TS,
FRTE R UG 3E i, B HOEF ARG 72 /NI B AR kAR AU B2 35 18 =i (4] 43T B 2 (Low molecular
weight heparin, LMWH) 2 iz FH T 5 AG ST (AR BTt 2, vl RS ke &K A [5]. 164, LMWH
W R] DUIE I o5 R MR BN, 34N 2 WA s A (VR B, AT B s B R e 9T IR 38R 6] SR, LMW H
A o] S BUR R I RORE , R AE A 5%~20% [7]. XAV B AT R, R REH N
SR IRy Ao FE 47 4H

BT HATUEYE8], & T LMWH K RyES G R & F 2% 5, WHaginmA—8. ARm, %EE
SRS T DAk S e RIS B T B, AR B 9 Sl s e F I (DK T B BG n R A R4 4%, I
HHf. EREENZ, AR ZES T E@E AR, =40 Ihae R 85 s st 7.
ST I Dt R B B D RERR R I, B FU T O T D R 2 G F R I TR0 LMWH 33 55 5 HA 1
sz, HA BRI R L.

2. #IRE I
2.1. WiRSA

W57 R4 L AR PG R RN 5 B Ae B o B 2 R b, IR S 5 B AFEAERE .. 99N 2020 4F
7 HZ 2022 £ 7 AAEARBLIR YT W B 480 4, MR HE B B Dh R I o | L (OE DD Re B B
Tt dn, Child-Pugh A Z0)A1 11 41 (v & 25 5 B AT Dh e 451493, Child-Pugh B 2781 C 4%). f%IBBENL LT,
P AR B E BN D AN FIL BR824 0 8P (R i%E). 1 %1, 3 ot B4 .

2.2. MNHERRFRE

GINPRE: o Zahip EAG A 6012 N R T R B LMWH 3T PG . b, Rl 18 K LL k. ¢ A
HAT—JE N AT DhRe . BT Reta Il o

HEFRbrE: a. SR LMWH 778 i 850U BB 2875 5 M i/ MRosc e 3 . b, BRI S it
BT R BIEE NG . ¢ B FVES B LMWH J897 2 2. d. MR E A . e S5 5 & PUEtIm
ISR . f. B AAAE I B JRE . 520 LMWH B2 Ry E H i i 22 .

2.3. LMWH 3E§4755%

SRR, B TIZERR AN, CRIERAL S E R AR A8 BAREREDRNT:
TEVESIET, S ES SRR A 0.05 2 0.08 ml ==, F B L7, R <807 EEER, /Y
NIRRT, EETAHER B KRBV BRITEML, & L4 5em. 4% 10 cm YEH
P XSO B X8, RIS RRE AT ] 2 em DA . A2 F-3RH4E . B FRAHEE 5~6 cm, $RFE R —9i%E, HF
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PR S DAPE LS, TR s T E e . HEVERNAZ) 10 #0, {58 10 BV)5 5 Al 4kkt. REHS
TomeE, W) SO i 7 B R R, A TR, LR s, HEE AN & (R R AR
Pdl, 43 A4%E 1 min A1 3 min), $%ERE 1Lom, BEGEEH TR,
2.4, MEIEHR

WS B R AR R A, HoE SONF RIS LMWH J5 48 h N, VRSB & A2 AT o] H af =
SRR S I ACRE ™ B AR FEAR Y BN I B AW R PP BRAE[O]: B R HMEAR <
1mm; PP R TFHMES >1mm, HFHA(<2mm). LRE(3~5 mm). FHEBE(>5 mm). I (RS i
PEERAEE R RBEED) . BRRVER G, WO i RRER KA SN, KABERNE R FHER K
AN, G H I XA R, RS RO B AR (DL mm R, DU EE B A RRYE .
2.5. Geit o

R PG T R LB R . 8 SPSS 17.0 B, EEEHURMH x+s RoR. @RI T A KA
&, tHTHEIESSmMIIES AR, 172 HE logistic [H1H 74T LLIRA BB /LR F R, D
PN R Sh A 428k 7 sNEER 200 B R i IR R REMI B2 . P < 0.05 NZESBA S8 L.

3. &R
3.1. PANFTRBYIGREFE

LGN 480 Bil b i, FET IR, | HOEF DRl FE A D Red ) 1 AH(h R = s T
Jjjﬁg jﬁ(ﬁ)%‘ 240 15”/%%‘0 Xiﬂgéﬂ(lomn }Fn Homin éﬁ)éﬂ 120 W’J%%" Tﬁ}iéﬁ(hmin, |3min, ||1min, ”3min)éﬂ
60 Bl EE . Wk 1R, ARG L R 2 R B G5 = (3 P > 0.05).

Table 1. Comparison of baseline characteristics of patients among different study groups

* 1 MRPIRAR BEEATRLE

1 4H(N = 240 f1) 11 ZH(N = 240 %)
RAE lomin ZH(N = 120)  l1,3min ZL(N = 120)  Homin 41(N = 120)  Hyamin ZH(N = 120)

FR (D) 60.14 + 11.35 61.27 +11.63 60.36 + 11.04 63.26 + 10.93
5 BN, %) 53 (44.17) 52 (43.33) 52 (43.33) 54 (45.00)

Z(n, %) 67 (55.83) 68 (56.67) 68 (56.67) 66 (55.00)
BMI (kg/m?) 2152 +6.35 20.04 +4.74 21524735 20.04 +5.74
B R(n, %) 52 (43.33) 53 (44.17) 52 (43.33) 53 (44.17)

Z(n, %) 68 (56.67) 67 (55.83) 68 (56.67) 67 (55.83)
b

Lo ML R S (n, %) 12 (10.00) 14 (11.67) 12 (10.00) 14 (11.67)

R LE (N, %) 34 (28.33) 36 (30.00) 36 (30.00) 36 (30.00)

i g HfLSEE (n, %) 31 (25.83) 26 (21.67) 29 (24.17) 26 (21.67)

PE R (N, %) 19 (15.83) 17 (14.17) 17 (14.17) 17 (14.17)

1A 52(n, %) 36 (30.00) 31 (25.83) 34 (28.33) 31 (25.83)
B2 B R (1))

<25 mm 58 (48.33) 58 (48.33) 58 (48.33) 60 (50.00)

>25 mm 62 (51.67) 60 (50.00) 61 (50.83) 60 (50.00)
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LR F R
INR {8 0.95+0.35 0.93+0.12 0.95 +0.35 0.93 +0.32
PT 1E(s) 12.34 +2.45 11.76 + 4.04 11.44 +2.65 11.37 £ 3.44
APTT {t(s) 32.46 + 4.62 31.35 + 3.48 31.56 + 3.62 31.35+4.48
/MR £ (< 10%/L) 203.64 + 36.42 208.35 + 31.36 204.74 + 36.42 209.25 + 31.36

3.2. 2 vs MREXThEE ER/RE R B EE M E RN

R A S A R B RO M E AR B RS R R B i AR SRR AR T, E R TSR
iR (P > 0.05), W#% 2.

Table 2. Impact of compression vs. no compression on bleeding events in patients with normal or mildly impaired liver func-

t%mz ZE vs MEEMFIRIES/REREBEHMEHAIFN
PUIE =2=77n lomin ZH(N = 120) I1,3min (N = 120) 2 P&
B K H LA (mm) 3.13+1.13 3.09 £1.36 0.248 0.804
H I P i (n, %) 53 (44.17) 55 (45.83) 0.017 0.897
B H MR (n, %) 41(34.17) 38 (31.67) 0.075 0.784
EEHIME N, %) 5 (4.17) 7(5.83) 0.088 0.767

3.3. #RIE vs TREX T B £ E R TRER 4 B & H I E4aIR0

AN B 4 HR 3 F K A I B A% 2 K T 4% I 41 2534 (5.16 + 2.38 mm s, 3.46 + 1.25 mm) (t = 6.927, P <
0.01). HIMMPHMEZRT I, Atk 68.33% M E It I, Witk K 44.17% (2 = 13.274, P < 0.01).
BREEHMERTTI, A%EA 50.00%0) B B B, % EHHE1H 34.17% (42 =5.539, P <0.05). =
FE R 7T, ANE R4 8.33%, 145418 4.17% (* = 1.138, P = 0.286), L% 3.

Table 3. Impact of compression vs. no compression on bleeding events after subcutaneous LMWH injection in HCC patients

with moderate to severe liver impairment

= 3. 1R[E vs MREXM P EEEE IR ERE K TES LMWH FHmMEA§950m

MEFEHR Homin ZH(N=120)  Hyamin ZA(N = 120) 2 {8 P&
BKH AZ(mm) 5.16 +2.38 3.46+1.25 6.927 <0.001
Hi IBH (N, %6) 82 (68.33) 53 (44.17) 13.274 <0.001
ZEHIMZR (N, %) 60 (50.00) 41 (34.17) 5.539 0.019
EEHILZE (N, %) 10 (8.33) 5 (4.17) 1.138 0.286

3.4. EEHMIAY Logistic EEESH

NT BRI EL B FEHRERE R, RS LEERNRER, B2 E 5 NE™E
2H (453 ) A= 5 H 2. (27 1), KA 1 AR RGN logistic HLRI R BT, 5 R ER, SRk H.
BMI. AThfEr2k. INR. PT. APTT. Ii/icit#. 425520 9 M & £ R/ M E N G R IR P <
0.05), MW.#% 4.
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Table 4. Univariate logistic regression analysis of factors associated with severe bleeding

5= 4. EE LMK logistic EEED

FHIE EFHMAN=274) JEFEFHMAN=453/6])  t2E P&
ER ) 68.12 + 14.87 64.74 + 15.85 3.42 0.042
HHE, n, %) 12 (44.44) 192 (42.38) 5.74 0.047
BMI (kg/m?) 19.32 £6.15 2154584 7.86 0.033
AN, %) 8 (29.63) 118 (26.05) 4.76 0.089
i3RI v 10.56 0.013
A% 9 (33.33) 148 (32.67)
BIC % 18 (66.67) 305 (67.33)
#EITR 11 (40.74) 233 (51.43) 10.43 0.003
b
Lo ML R S (n, %) 3(11.11) 54 (11.92) 4.34 0.09
L& (n, %) 9 (33.33) 124 (27.37) 4.66 0.071
75 IR IRE (n, %) 7 (25.93) 103 (22.74) 5.24 0.082
HEIRIF (n, %) 5(18.52) 61 (13.47) 6.14 0.073
1A 52 (n, %) 8 (29.63) 120 (26.49) 4.86 0.088
B g R (B]) 3.34 0.067
<30 mm 15 (55.56) 249 (54.97)
>30 mm 12 (44.44) 204 (45.03)
LR F iR
INR {& 1.02 £0.27 0.90 +0.20 8.36 0.024
PT H(s) 11.84 +2.45 11.06 + 2.84 7.13 0.038
APTT {H(s) 32.56 +3.72 31.25+3.38 6.86 0.046
ML/ (x109/L) 199.24 + 34.42 212.45 +31.36 8.07 0.027

35. EEHIMAY Logistic EE RS

B R R R A Gt R OHER . A BMILL FFIREST 2. INR. PT. APTT. I/t
. %R 9 MR EAANZ AL E logistic [ 8T, VPN O BRI Z6 M H RS R . 45 R R,
FF T 23 RN 4% 6 ) 8] 2 5 0 BT e F 3 B R VRS LMWH i 552 H I i Ao S IR R . BT ShRE2r 4 BIC
g ] 180 150% 1) = EE HY I KUK [OR = 2.50 (1.15~5.43), P < 0.05]; #2577 2 Al 2 16961 5 H ifi XU
[OR = 0.84 (0.74~0.93), P < 0.05], W% 5.

Table 5. Multivariate logistic regression analysis of factors associated with severe bleeding
5. EEHIMAY logistic ZEZE S

ZE YT BHERE WALD 2E PE OR /& 95% Cl

Fi -0.02 0.01 1.60 0.21 0.98 (0.96~1.01)
51 (58) 0.10 0.15 0.44 0.51 1.10 (0.82~1.48)

BMI 0.01 0.03 0.33 0.56 1.01 (0.95~1.07)
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INR & 0.20 0.30 0.44 0.51 1.22 (0.65~2.30)
PT & ~0.05 0.04 1.25 0.26 0.95 (0.88~1.04)
APTT 14 0.03 0.05 0.60 0.44 1.03 (0.94~1.13)
/MRS 0.01 0.01 1.00 0.32 1.01 (0.99~1.03)
BEHR 0.80 0.35 5.14 0.02 0.84 (0.74~0.93)
FEThBE BIC % 0.92 0.40 5.30 0.02 2.50 (1.15~5.43)

3.6. FNEHZEREIN T EEEREFIEERGITERER TESH LMWH FEE8H MEI RN

1 or e e 241 BB 5 B K I AR BH 2 /T 3 4B 4% R 4H.(2.36 £ 0.88 mm vs. 4.25 £ 1.32 mm) (t=—9.228
P <0.01). 7 Hi I BE 2 5 1T » 1 40844 15 41 30.009% 1) 55 5 H I FH 14 , 1M 3 4384 = 2L H 1 o 44 2%y 58.33%
(x*=8.651, P <0.01), BEFHMF I, 108 EHN 23.33%, 3 /r8hi%E4l N 48.33% (42 =7.104,P <
0.01). HEFH MBI, 1 0k EE R R EE B MFEF, 3 0Bie kA 4.17%0) 58 RAHE
Hifii(P < 0.01), W.% 6.

Table 6. Impact of different compression durations on local bleeding after subcutaneous LMWH injection in HCC patients
with moderate to severe liver impairment

F* 6. NEHRER B EEEREFRERGITESER TS LMWH EEEBH MAY S

PUE & ip 7N H1min ZH(N = 60) Hsmin ZH(N = 60) 28 P&
R H I (mm) 2.36 +0.88 4.25+1.32 -9.228 <0.001
HH 1 H 4 (n, %) 18 (30.00) 35 (58.33) 8.651 0.003
2RI (n, %) 14 (23.33) 29 (48.33) 7.104 0.008
EEHRIZEN, %) 0 (0.00) 5 (4.17) - 0.043
4. g

JFAREAE 25 A R P R R R A, 12, PR LMWH R =235 57, FFThig o il fe S8y
PIERRZ AR, 8 LMWH fERN B, B0 AR . FLuk, R S 8 (an it i Bl i . 4R 4R e
JRER I EE A RS T, FFThREZ 02 SR MK 1A kb, 3E— 0 s e Th RERERT . thath, BFIhfE
SRR PR T R E A Th RE TRE, S RUM NI D, X 8 R R A B0 T T R A2 45 R
LMWH J& Ja il s i e A2 U, DRk, D e S S AR A FH LMWH I, R I U 2 285 v - 1)
REIE &2 [10].

FERVES LMWH Ji5 #3560k el H s el e A k. AT oR, RS LMWH JE i
SN A7 ] DU Ik BELE M BE A RS, @ eI, JRRE R s R AR [11], 60
PO I 42 TR 350 3~4 B 4% T S5 35 BRI BE R B B[ 11 SR 171, tHE BT A0 F M S 4548, Yalmaz Z5[12)0F 2 8o
F2 RS LMWH J5 618 /& 10 FPid s 60 AP 1) e Jutalin, o i B (72 iR oK /N 35016 4 3 52

IR R 5 1 22 S T RESRVR TR BB S M. B TR Dh AR S i S R R R, 7
ZHEFC R, FRATTARYE e R R T BT A A, RIS T I Th R o 4 e 7 20 P AR 3 VRS
LMWH Ji Ja 30 A iR e mm o BRATTRAIE 78 7 FHE Ih e A 1 77 XA P B8 e RS LMWH 5 )R
HOH LS ST S PR 2R . R R DDA R B RS2 AR R T, %R AN AR L ek I RCRE B R
Ao TRE T I D e R B RS2 AR AR, 4R AR08 B A PR AR A R AR AR, BRI I ELAR R
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EEEMR, FNES LMWH J5 5 H U T SO a] fE 200 RS2 [8], 42 T i A v g 51
e B AL AU 0, 8 JORE S B AT I 375K, T B 00 = 0 L I P JRURS: o P D i I Bl P 52
PR L [N 7 B R DR R A T IR R VE B A, R I B AL IR, R LA P [12] [13],
i RS AR R Ao BRI, BRI hRE L B 0 e (8, R VESS LMWH Ja, FIAMZ S . T
A5 L JHF D REA T AT REE LI XU U v, VAN LMWH 5 =) % 2 0 B2

AHFFCR I, AL B2 D Re B e 8 b, 1 Bl AR el D SR L i 7 R T 3 4
PR . X —BLRATRES J B AL ML 2l /0 2 AEAE 1 JORE S ML 5. — DT, IE R A% R (T 1
73l BEE I W B I A Rt Ja o WA A LN SR, TR IR E BT IR A AT K R 1
T 4% 6 I TR (U 3 73 ) AT 8 2 BRI AR AL IR BRI s 51K 0Bk Ja» PTRE 51 A SR 76 ML R i 179
VEAGRA, TG R 8 OAE R 3BT SN A e v, DRI UK BRSNS . 53— J7 L AFhRE
7 SR SRR A B HE S I ZUE R RE ) T B, K TR AR S U 38 AT eI A B T B4
LA PR R et £ AT 0 UKV L A e FL b A R o BRI, 1 20 42 s S T e AR A AUt 1k i
8 o 2k ANk AL AR 2 TR AR R doe B P e, U I T M ) REAS R i G 55 PO AT Zh B 572 5 AR

ANHIF T A AR T DD a6 57 (0 R SR 3 K RV LMWH 5 30 I A, 3 — I PRS2 e P A X
DB TR B i f e PP S T FF D B 73 G A 42 T Ik Ta] (AR X6 i A8 B RVEST LMWH 5 H I S
SN o RO AT SN I D e i S8 B R VES LMWH J5 2 i ) A0SR At 1 B (I RAE S , (B4 7F
FEULTRIRYE: 56, ARFONEA G, FEARMAINT B —, ATREAE AR F Pt fers JLU AHETUR
RGUCRIES AR AL A . BB ER S RIZE SR . LMWH BARGESE T RERZ M H AT R 3K, X84
BEARPANZHE M AL, WENERERGE NG —, B EMAREZER, ARn %M HE
T AR AT AR AL ] . ARSI ST E— P IF e 2 vhle . RFEARREN LG RS, N T BB R TR
PRIZR, FRRG ISR 22 T M F Foe 28 HL At v L XIS 6 8 S8 T (O A I P P SR . 9 I
) AT RORIGE . BEAh, WISINERI P TR, Wi A R SRS, EOW W S E AL
AN [ 4% P S 18] R S L PR B R I AR AR A2 Ak, ML SR S it B O R AR S e 4l

E&mE
Yy LR AR B RHIT I H PR 81(2023X132984) -
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