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Abstract: [ Objective ] To investigate the prognostic value of coagulation indexes in patients with hepatocellular
carcinoma(HCC). [Methods ] Retrospective analysis was carried out on the patients with HCC who were treated in
Chinese Academy of Medical Sciences and Peking Union Medical College from 2010 to 2019. The clinical data and
laboratory testing information of HCC patients were collected. Cox proportional hazard regression analysis was ap-
plied to screen the prognostic factors for patients with HCC. The optimal cut-off values of test indexes were ob-
tained by X-tile software. Kaplan-Meier method was used to plot survival curves for different groups, and Log-rank
test was used to compare the significance. The propensity score-matched analysis was carried out to balance imbal-
anced variables. [Results] 576 patients with hepatocellular carcinoma were finally included in this study. The me-
dian follow-up time was 33.7 months (15.4~60.9 months). Cox proportional hazards regression analysis showed that
coagulation indexes of prothrombin time(PT) and fibrinogen(FIB) were related to the prognosis of patients with HCC.
The best cut-off values of PT and FIB were 11.4 s and 3.8 g/L respectively. The coagulation scoring system was es-
tablished based on the results of PT and FIB. The patients with hepatocellular carcinoma were divided into high
risk group and low risk group. Kaplan-Meier analysis showed that there was significant difference in survival be-
tween the two groups (P<0.01). The propensity score matching will be used to match the different indicators in the
Cox regression analysis of the low risk group and the high risk group with 1:1 ratio. After matching, the Kaplan-
Meier analysis results showed that there was also a significant difference in survival between the high risk group
and the low risk group(P<0.01). The coagulation scoring system was evaluated jointly with AFP, ALT, GGT, LDH
and other indicators, and the results showed that the AUC value of the combined evaluation was higher than that of
the single indicator. [Conclusion] The coagulation evaluation system based on PT and FIB showed an important
predictive value in this cohort of patients with HCC, which provided some evidence for the prognosis of preopera-

tive HCC patients.
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Figure 1 The flowchart for the selection of participants

Table 1 Univariate Cox proportional hazard analysis of factors

associated with survival

Z Cox IM1F 20 #r . 45 % W /" ,PT.FIB.

Characteristic B SE Wald Exp(B) 95%C1 P
AFP, ALT GGT .LDH, M@ K EAZ Wi Gender ~0.049 0151  0.105 0952 0.709~1279 0.746
RArS HCC BETGA X (Table 1),  Age 0 0006 0.004 1000 0.989~1.001 0.952
I Xotile % FF 5 4% PT.FIB AFP ALT. AFP 0 0 23328 1.000 1.000~1.000 <0.001
- B ALT 0003 0001 3777 1003 1.000~1.005 0.5
GGT.LDH (i M, iR W, PT. oy 0.003 0 53.047 1.003 1.002~1.003 <0.001
FIB (AFP ALT .GGT .LDH (¥ fiz £ # Wi ppn 0.002 0.001 18452 1.002 1.001~1.004 <0.001
5 23510 114 s 38 g/I..1 050 ngmL. 27 UL, HBV —0.042 0.143 0086 0959 0.724~1270 0.769
60 U/L 228 U/L (Figure 2) . HCV 0062 0.192 0.104 1064 0730~1.551 0.747
: Tumor diameter  0.108  0.014 60325 1.114 1.084~1.145 <0.001
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Notes: AFP:alpha fetoprotein;ALT: alanine aminotransferase;GGT:y-glutamyl trans-
ferase; LDH:lactate dehydrogenase;HBV :hepatitis B virus; HCV :hepatitis C virus; PT:
prothrombin time ; APTT :activated partial thromboplastin time; D-D:D-Dimer;FIB:fib-

rinogen
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Notes:The variable color points in the X-tile plots represent associated strength at each split from low (dark,black) to high (bright,red,or
green). Red indicates an inverse association between the expression levels and survival of the variables,while green indicates a direct as-
sociation. A:cut-off value of AFP(alpha fetoprotein) is 1 050 ng/ml;B:cut-off value of ALT(alanine aminotransferase) is 27 U/L;C :cut-off value
of GGT(y-glutamyl transferase) is 60 U/L;D:cut-off value of LDH(lactate dehydrogenase) is 228 U/L;E:cut-off value of PT(prothrombin time) is
11.4 s;F:cut-off value of FIB(fibrinogen) is 3.8 g/L.

Figure 2 The cut-off value of PT,FIB,AFP,ALT,GGT and LDH determined by X-tile program
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Notes: A : Kaplan-Meier survival analysis of high risk group and low risk group before matching;B:Kaplan-Meier survival analysis of high risk
group and low risk group after matching

Figure 3 Kaplan-Meier survival curves before and after matching
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Table 2 Baseline characteristics for hepatocellular carcinoma patients in high risk group and low risk group
before and after propensity matching

Before match

After match

Ind
e Total ~ Low risk  High risk X P Total  Low risk  High risk X P
Gender
Male 484 186 298 0.6284 0,428 346 172 174 0.0164 0.898
Female 92 40 52 ’ ’ 74 38 36 ’ ’
Age (years old)
< 1 227 2 14 1
60 383 20 0.8925 0.345 83 s 3 1.5599 0.212
>60 193 70 123 137 62 75
HBV
Yes 480 185 295 0.4209 0.517 343 172 171 0 1
No 96 41 55 ’ ’ 77 38 39
HCV
Yes 45 17 28 37 16 21
<0.0001 0.960 0.4742 0.491
No 531 209 322 383 194 189
Stage
I/1 441 183 258 36383 0,056 347 170 177 0.5969 0.440
/v 135 43 92 ’ ’ 73 40 33 ’ ’
Size(cm)
<5 348 133 215 257 126 131
0.2817 0.596 0.1604 0.689
=5 228 93 135 163 84 79
AFP(ng/mL)
<1050 456 179 227 345 166 179
<0.0001 1 2.3374 0.126
>1050 120 47 73 75 44 31
ALT(U/L)
<27 256 114 142 198 101 97
5.0268 0.025 0.0860 0.769
>27 320 112 208 222 109 113
GGT(U/L)
<60 303 129 174 272 128 144
2.6999 0.100 2.3475 0.126
>60 273 97 176 148 82 66
LDH (U/L)
<228 515 208 307 376 193 183
2.2709 0.132 2.0563 0.152
>228 61 18 43 44 17 27

Notes : HBV :hepatitis B virus; HCV : hepatitis C virus ; AFP:alpha fetoprotein;

dehydrogenase
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(P=0.752 5,P=0.762 0) (Figure 4] ,4L)
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ALT: alanine aminotransferase; GGT:y-glutamyl transferase; LDH :lactate
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Srbr, 45 H WOREBES PEME AUC 57 T8N 4845
AUC ff (Figure 5)
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Figure 4 Kaplan-Meier survival curves for hepatocellular carcinoma according to coagulation evaluation system in subgroups
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Figure 5 ROC curves for hepatocellular carcinoma patients about following markers
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JiF 968 55 2 WiUR EAT B0, AUC (B T35 %) 0.809 2,
I, ASHESE B T % B I AH OC 45 B8 (PT APTT \D-D |
FIB)#47 Cox 81550 #7 LAAL 38 %F AFP ALT .GGT .,
LDH HBV HCV M 5 K B AR e 20 391 1k 1) A7
W% 55 R AT Cox MMM, S5 R, BEIMLFE AR
PT #1 FIB LA} AFP ALT.GGT .LDH ., & fiz K B
1 R o W13 5 HCC B35 1Y 15 A G, Horp e i
&A% PT Al FIB 25 3R 5 Mai &5 58 25 1 BT R I 98
B I £ 4 R A DRLAE , FIB /K - i T A AR
AR, Bl 25 P E R FIB /K 523 = e 34 FIB nf
DI T4 Ji g 2 1 S I, 2 P e i s o L3R Y i
A WEFEHE H FIB 5 i B B AR 5 2 &M ¢,
2RM FIB KV A (3.31+0.98) /L, KE L4 FIB
IR (2.3940.89) of/L; FIB /K- Tl i 24 42 % XU S e
R4y 6.871 15, FIB K VM, BEMASE K™,
32 PD-L1 F R JE i 7 19 HCC & T FIB
SRR BE I PFS MUY Qian S5 BURFAY LR
PT /& HCC B4 &AM ek H % | & HCC #lUE A R

M AR 2023 £ 29 5% 4 1

FE bR, PT 76 B3 T i AKCF m TR e
JH20 52 PT 34 W] LI & i gg /I /I e 46 TR 28 %68
JF 988 3 UEAT W , AUC AT 3K 0.75,
32 BNMESRGEMEEEVERNEAR

Jy T k25 B Bk FE bR PT A1 FIB 5 HCC &
HWIRM R, ARUFFEARE X-tile FR 58 R AE#
W (PT A1 FIB (9 # K 53514 11.4 s F1 3.8 /L),
¥ PT Al FIB v H B —J50 K T W {H ) f8 38 )
Shy v AU 20, PT A1 FIB 359 4 i 1 AT ) 3 e X
SRS 4 T REAE 2 5 HCC 3 e i
febr S5 Y6 MR bR B I E b, IR FEAR
WEFE R, R T 2% 6 At PR 28 5% 58 1ft 6 b 1) 52 ), R
6 ] 4 BF 23 VB BE Cox 18] U5 43 #7 Hh A 25 5% 19 AFP,
ALT .GGT .LDH M e K H AR M 53 1, Kaplan-
Meier 4= 77 i £& 715 | 76 VT 2 i A1 DT Bie f | 48 RUBS: 41
Al KUK 4 HCC & A fr = R WA G B X (P
¥1<0.01) . [FIEE AW 50K 12 58 1 Al 5 Ge 7 45 .41
H1 (AFP ALT .GGT LDH i 5 K BLAR e 43 300)
XF HCC 1 J5 1E Fi#47 Kaplan-Meier 2E 773 #7 , 45
7R, BR AFP F1 LDH m{E45h, Bt PFAh RGETE
ALT GGT M8 R /N (I PR 43 191 45 30 41 1) 8 AR 7K
B HAT X HCC B PGB . %25 R R A
FHE LA S HE A% PT A FIB JE LAY W5 A% R 48 2
HCC By~ wifs & . 7 s FAT & 3L, AFP
ALT GGT LDH %5 % UL JFF 98 150 s A0 OC IR 5 48 i,
PO R G IATIECA PEAR IS, AUC (534 T B4~ 48 A
) AUC 18,
33 AMREENRRMGE

A FEAFAE— 2 W SR BRI A REAR B R B,
Al REAAE R fr 5 FEASSR B bl R T 2 do0 ot
T AEA J5 WIS b FRAT T 3 i A2 B8 5 0610 %, [ ik
B G 22 vt RIBEE Sk i — 2D 56 IE

gi LRTi, ARWFFT R PT Al FIB 1A T2 B
EEIMPEAG 2R G HCC B8 U5 A3 51 28 0 0 {1
G RARFIPEAGT HCC A WE R T — 2 M=%
WA
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