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Perioperative application of intravenous hemostatics is associated with poor overall and recurrence-free survival
of patients with early stage hepatocellular carcinoma following curative resection
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[Abstract] Objective To investigate the effects of perioperative application of intravenous hemostatics on the long-term
survival and recurrence of patients with early stage hepatocellular carcinoma (HCC) following curative resection. Methods A
total of 504 patients undergoing hepatectomy during 2005-2007 in our hospital were included in this study. The HCC tumors had
a diameter less than 5 cm, at T;,NyM,, and with pathological negative margins. The liver function of patients was Child-Pugh
score A, B grade. Cox model with stepwise regression analysis was used to analyze the factors related to survival of patients and
recurrence after surgery, and Kaplan-Meier analysis was used to clarify whether intravenous hemostatic agent is related to the
overall survival time (OS) and recurrence-free survival time (RFS). Results The median follow-up time for the patients was 64
months (7-72 months). Perioperative intravenous hemostatic agents were used in 326 of the 504 patients and the rest did not
receive any hemostatic agents during the perioperative period. The 5-year OS rate of patients receiving hemostatic agents was
significantly lower than those receiving no hemostatic agents (61.04% vs 75.28%, P=0.002), and the same was also true for
the 5-year RFS rate in the two groups (49.08% vs 61.80%, P=0.001). Cox model with stepwise regression analysis showed
that perioperative use of intravenous hemostatic agents was an independent risk factor of patients” OS (P=0. 001, relative risk

1.872, 95%CI 1. 298-2. 702) and RFS (P=0. 005, relative risk 1. 523, 95% CI 1. 136-2. 043). Conclusion Application of

intravenous hemostatic agents during perioperative period might be associated with poor overall and recurrence-free survival of
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patients with early stage HCC after curative resection.
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Comparison of the baseline data of the two groups

Used hemostatic Did not use hemostatic

Index <NT:0t5aé4> agent group agent group P value
(N=326) (N=178)
Sex
Male n (%) 416(82.5) 265(81. 3) 151(84.8) 0. 329
Female n (%) 88(17.5) 61(18.7) 27(15.2)
Age (year), median (range) 55(26-73) 54(26-71) 56(28-73) 0. 344
Cirrhosis n (%) 316(62.7) 214(65.6) 102(57. 3) 0.068
Child-Pugh grade
An (%) 461(91. 5) 301(92. 3) 160(89.9) 0. 404
Bn (%) 43(8.5) 25(7. 1) 18(10. 1)
HbsAg positive n (%) 434(86. 1) 286(87.7) 148(83. 1) 0.178
Serum AFP >>20 ng/mL n (%) 372(73.8) 248(76. 1) 124(69.7) 0.138
Platelet count( X 10%, L™1) 148.19(33-392) 142.1(33-392) 156. 1(38-385) 0.015
Prothrombin time ¢/s 13.23(9.8-18. 9) 13.36(9.8-18.9) 13.01(10. 1-16. 0) 0.415
Total bilirubin ¢p/(pmol « L™1) ,& (95%CD 16. 24(4. 8-51. 1) 15.78(4. 8-50. 5) 17.09(5.3-51. 1) 0.312
Tumor number
Solitary n (%) 460(91. 3) 297(91. 1) 163(91. 6) 0. 859
Multiple n (%) 44(8.7) 29(8.9 15(8. 4)
Tumor size d/cm 3.29(1.0-4.9) 3.36(1.0-4.9) 3.23(1.2-4.9) 0. 264
Venous invasion n (%) 173(34.33) 119(36.5) 54(30. 3) 0.171
Tumor differentiation
Well or moderately n (%) 70(13.9) 42(12.9) 28(15.7) 0.419
Poorly n (%) 434(86.1) 284(87. 1) 150(84. 3)
Tumor encapsulation n (%) 212(42.1) 135(41. 4) 77(43.3) 0.706
Resection margin
<lcmn (%) 152(30. 2) 99(31.7) 53(27.6) 0. 369
>1cmn (%) 352(69. 8) 213(68. 3) 139(72.4)
Tumor staging (TNM)
TiNoMo n (%) 302(59.9) 188(57.7) 114(64.0) 0.183
T2NoMy n (%) 202(40. 1) 138(42.3) 64(36.0)
Intraoperative blood loss V/mL,z (95 %CID 200(50-2 000) 200(50-2 000) 250(50-1 700) 0. 449
Intraoperative transfusion n (%) 28(5.6) 9(2.8) 19(10. 7) <0.001
Extent of resection
Major hepatectomy n (%) 266(52. 8) 163(50. 0) 103(57.9) 0. 094
Minor hepatectomy n (%) 238(47.2) 163(50. 0) 75(42. 1)
HbsAg: Hepatitis B surface antigen; AFP. Alpha-fetoprotein
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Fig 1

Comparison of overall survival (OS) time and recurrence-free survival (RFS) time of the two groups
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Tab 2 Univariate analysis of risk factors for overall survival (OS) time and recurrence-free survival (RFS) time

Index N S5-year OS OS time ) P value 5-year RFS RFS time ) P value
rate( %) t/month, median for OS rate( %) t/month, median for RFS

Sex 0.203

Male 416 66. 34 63 0.822 52. 64 60

Female 88 64.77 64 57.95 63
Age 0. 144

<50 year 188 68. 62 62 0.433 48. 40 56

=50 year 316 64. 56 64 56. 65 62
Cirrhosis 0.073

Yes 316 65. 82 63 0.318 51.90 60

No 188 66.49 63 56. 38 62
Child-Pugh grade 0.021

A 461 63.77 65 0. 006 54,23 61

B 43 51.16 48 46.51 40
Serum AFP level 0.576

<20 ng/mL 132 75.76 64 0. 009 54.55 63

>20 ng/mL 372 62.63 62 53.23 60
Platelet count 0.092

<<100X10%/L 117 61.53 62 0. 184 49,57 60

>=100x10"/L 387 67. 44 63 53.75 61
Prothrombin time 0.169

>14 s 101 59.41 62 0.019 52.48 60

<14 s 403 67.74 63 53. 85 61
TBIL 0. 006

>17 pmol/L 127 54.33 62 <0. 001 46. 46 48

<17 pmol/L 377 70.03 64 57.65 61
HBsAg status 0.538

Positive 434 65.90 63 0. 966 52.53 60

Negative 70 67. 14 63 60. 00 61
Tumor number 0. 035

Solitary 460 67.17 63 0. 047 54. 35 61

Multiple 44 54. 54 61 45. 45 50
Tumor size 0.637

<3 cm 204 70. 10 63 0.109 52.94 61

>3 cm 300 63.33 63 54.00 61
Tumor differentiation 0.01

Well or moderately 70 88.57 65 <0. 001 68.57 64

Poorly 434 62. 44 62 51. 15 60
Tumor encapsulation 0.130

Present 212 70. 28 64 0. 382 57.55 62

Absent 292 62.33 63 50. 68 60
Resection margin 0. 844

<1 cm 152 65.13 63 0.588 50. 30 60

=1 cm 352 66. 48 63 53.13 61
Venous invasion <20. 001

Present 173 47. 40 50 <20.001 28.90 30

Absent 331 75.83 64 66.47 64
Tumor staging (TNM) <20. 001

T NoM, 302 76.82 65 <20. 001 67.22 64

T2No M, 202 50. 00 60 33.17 34
Intraoperative blood loss 0.584

=800 mL 20 70. 00 65 0.258 50. 00 55

<800 mL 484 65.91 63 53.72 60
Intraoperative transfusion 0.065

Yes 28 57.14 62 0.061 39. 28 30

No 476 66. 60 63 54,41 61
Extent of resection 0.402

Major hepatectomy 266 65.41 63 0.997 54,14 60

Minor hepatectomy 238 66. 81 63 52.94 60
Hemostatic agent <0. 001

Yes 326 61. 04 62 <20.001 49. 39 57

No 178 75.28 64 61.24 63
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Tab 3 Multivariate analysis of risk factors for overall

survival time and recurrence-free survival time

RR (95%CD P

Overall survival

Hemostatic agent 1.872(1.298-2.702) 0. 001

Tumor differentiation 3.521(1.728-7.176) 0.001

Total bilirubin 1. 806(1.300-2.509)  <C0.001

Intraoperative transfusion 1.959(1. 120-3. 427) 0.018
Recurrence-free survival

Hemostatic agent 1.523(1.136-2. 043) 0. 005

Tumor differentiation 1.646(1.068-2.538) 0.024

Venous invasion 3.348(2.565-4.368)  <C0.001
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