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[Abstract] Objective To explore the influences of platelet and platelet-derived 5-hydroxytryptamine (5-HT) on liver
function, post-operative recurrence and long-term survival of patients with early stage hepatocellular carcinoma ( HCC)
following curative resection. Methods Prospective cohort study was employed in this research. A total of 297 consecutive
patients who met the Milan criteria and received HCC curative resection from January 2009 to December 2009 in our hospital
were selected, and their clinical data were collected. Patients” serum samples were stored at —80'C. Serum 5-HT concentration
was detected by ELISA kits. Patients were regularly followed-up to observe their health condition after operation. The
influences of PLT and 5-HT on liver dysfunction (LLD), overall survival (OS) and recurrence-free survival (RFS) of patients
with early stage HCC resection were analyzed via Cox’ proportional hazard regression model. Results It was found that the
pre- and post-operation PLT counts of patients with post-operation LD were significantly lower than those with normal post-
operation liver function (P<C0. 001). Serum 5-HT concentration was positively correlated with PLT count(r=0. 712, P<C
0.001) . Low preoperative PLT (OR = 2. 952, 95% CI: 1. 206-7. 229, P = 0. 018) and low preoperative serum 5-HT
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concentration (OR=4. 989, 95%CI. 2. 004-12. 422, P=0. 001) were the independent risk factors of LD after early stage HCC
resection. Low pre-operative PLT (OR=1. 782, 95% CI; 1. 086-2. 924, P =0. 022) and low pre-operative serum 5-HT
concentration (OR=1. 754, 95%CI.1. 014-3. 034, P=0. 045) were also the independent risk factors of OS; however, the pre-
operative PLT and 5-HT were not the independent risk factors of RFS, Conclusion FEarly stage HCC patients with low pre-

operative 5-HT and PLT tend to have poorer perioperative and long-term outcomes after curative hepatic-resection.

[ Key words] liver neuplasm; platelet; serotonin; hepatic insufficiency; recurrence; cohort studies
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Tab 1 Comparison of the base line data of participants between the two groups

Total PLT low PLT normal
Index N=297 (<C100X107/1) (Z=100X107/1) XZ P value
N=73 N=224
Sex n( %) 0.071 0. 840
Male 259(87.21) 63(86. 30) 196(87. 50)
Female 38(12.79) 10(13. 70) 28(12.50)
Age(year), median(range) 55(25-75) 54(25-71) 55(27-75) 1. 034 0. 344
Cirrhosis n(%) 194(65. 32) 69(94. 52) 125(55. 80) 36.433 <<0. 001
HBsAg positive n( %) 274(92. 26) 72(98.63) 202(90. 18) 5. 505 0. 021
Serum AFP>>20 ng/mL n(%) 180(60. 60) 44(60. 30) 136(60. 70) 0. 004 0. 966
Tumor number 7(%) 0.110 0. 756
Solitary 224(75.42) 54(73.97) 170(75. 89)
Multiple 73(24.58) 19(26. 03) 54(24.11)
Microvenous invasion n( %) 79(26. 60) 18(24. 66) 61(27.23) 0. 187 0.761
Tumor differentiation n( %) 0. 228 0.675
Well or moderately 107(36. 02) 28(38. 36) 79(35. 27)
Poor 190(63. 97) 45(61. 64) 145(64.73)
Tumor encapsulation n( %) 149(50. 17) 32(43. 84) 117(52. 23) 1. 553 0.227
Resection margin n( %) 0. 077 0. 861
<1 cm 245(82. 49) 61(83.56) 184(82. 14)
>1cm 52(17.51) 12(16. 44) 40(17. 86)
Tumor staging n( %) 1. 341 0. 275
T1NoMy 174(58.59) 47(64. 39) 127(56. 70)
Ty No My 123(41. 41) 26(35.62) 97(43. 30)
Intra-operative blood loss V/ml., median(range) 200(50-2 000) 200(50-2 000) 200(50-1 800) 1. 306 0. 463
Intra-operative transfusion n(%) 10(3. 37) 4(5.48) 6(2.68) 1. 328 0. 268
Extent of resection n( %) 0. 524 0.572
Major hepatectomy 104(35.01) 23(31.5D) 81(36. 16)
Minor hepatectomy 193(64. 99) 50(68. 49) 143(63. 84)
Splenectomy 7n( %) 14(4.71) 11(15.07) 3(1. 34) 23.105 <20. 001
Serum 5-HT n(%) 87.183  <C0.001
<73.0 ng/mL 96(32. 32) 56(76.70) 40(17. 90)
>=73.0 ng/mL 201(67. 68) 17(23. 30) 184(82. 10)

PLT. Platelet; HBsAg: Hepatitis B surface antigen; AFP. Alpha-fetoprotein; 5-HT: 5-Hydroxytryptamine
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Fig 1 Influence of pre-operation and

post-operation LD on the level of PLT
LD: Liver dysfunction; PRE OP: Preoperative; PODI: Post-
operative day 1; POD3: Post-operative day 3; POD5: Post-operative
day 5; PLT; Platelet. ** P<C0. 01
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Tab 2 Univariate analysis and multivariate analysis of risk factors for LD

Univariate analysis

Multivariate analysis

Index
Wald P OR(95%CD Wald P OR(95%CD

Sex 0. 119 0. 730 . 246(0. 357,4. 347)
Age 0. 164 0. 686 . 203(0. 491,2. 945)
Cirrhosis 6. 540 0.011 4.931(1.452,16. 769) 5.732 0.017 5.090(1. 343.19. 286)
HBsAg 0. 911 0. 340 .405(0. 312,18. 551)
Serum AFP 3.924 0.048 . 451(0. 205,0. 992)
PLT count 9. 794 0. 002 3.559(1. 607,7. 883) 5.934 0.018 2.952(1. 206,7. 229)
Tumor number 0. 265 0. 607 . 2565(0. 528,2. 985)
Microvenous invasion 0. 040 0. 841 . 912(0. 372,2. 236)
Tumor differentiation 0. 202 0. 653 . 210(0. 527,2.778)
Tumor encapsulation 0. 143 0. 705 . 162(0. 533,2. 536)
Resection margin 18. 775 <<0. 001 . 079(2. 687,13.753) 20.201  <<0.001 8. 316(3. 302,20. 944)
Tumor staging (TNM) 0. 931 0. 335 . 468(0. 673,3.201)
Intra-operative blood loss 4. 339 0. 037 4. 491(1. 093.18. 459)
Intra-operative transfusion 4. 339 0. 037 . 491(1.093,18. 459)
Extent of resection 0. 828 0. 363 . 443(0. 655,3.178)
Splenectomy 0. 089 0. 765 . 729(0.092.5.793)
Serum 5-HT 15. 162 <C0. 001 .034(2.182,11. 615) 11. 926 0. 001 4.989(2.004,12. 422)

LD: Liver dysfunction; HBsAg: Hepatitis B surface antigen; AFP:. Alpha-fetoprotein; PLT: Platelet; 5-HT: 5-Hydroxytryptamine
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Tab 3 Univariate analysis of risk factors for OS time and RFS time

(0N} RFS
Index n 5-years Median time 5-years Median time
ratz( %> t/month Wald P value ratz( %) t/month Wald P value

Sex 3. 541 0. 060 1. 471 0. 225
Male 259 67.57 60 53.67 60
Female 38 76. 32 60 60.53 60

Age 0. 032 0. 858 0. 220 0. 639
<50 years 213 69. 01 60 55. 40 60
=50 years 84 69. 05 60 52.38 60

Cirrhosis 8. 131 0. 004 4, 387 0. 036
Yes 194 64.43 60 47,47 60
No 103 77.67 60 62. 14 60

HBsAg 3. 996 0. 046 5.972 0.015
Positive 275 67.27 60 52. 36 60
Negative 22 86. 36 60 81. 82 60

Serum AFP 0. 100 0. 752 1. 428 0. 232
<20 ng/mL 117 70. 94 60 53. 84 60
>20 ng/mL 180 67.78 60 55. 00 60

PLT counts 7.083 0. 008 0. 298 0. 585
<100 X107/L 73 50. 68 60 46. 58 44
=100 X107/L 224 75. 00 60 57.14 60

Tumor number 7.577 0. 010 9. 204 0. 002
Solitary 224 72.32 60 58.92 60
Multiple 73 58. 90 60 40. 10 33

Microvenous invasion 33.883  <C0.001 46, 717 <<0. 001
Present 79 50. 00 53 29.11 22
Absent 218 76. 61 60 62. 94 60

Tumor differentiation 17.508  <C0. 001 18. 940 <<0. 001
Well or moderately 107 82. 24 60 65. 71 60
Poor 190 61. 58 60 45.78 49

Tumor encapsulation 9. 655 0. 002 8. 206 0. 004
Present 149 74.50 60 62. 42 60
Absent 148 63.51 60 46. 62 46

Resection margin 0. 547 0. 459 0. 274 0. 601
<1 cm 245 70. 20 60 54. 29 60
>1 cm 52 63. 46 60 55. 77 60

Tumor staging 21.325  <C0.001 30. 925 <0. 001
Ty NoM, 174 77.01 60 66. 09 60
T2 NoM, 123 57.72 60 38.21 31

Intra-operative blood lose 6. 621 0.010 1. 701 0.192
=800 mL 10 40. 00 33 30. 00 8
< 800 mL 287 70.03 60 55.40 60

Intra-operative transfusion 2.253 0.133 1. 166 0. 280
Yes 10 40. 00 46 30. 00 14
No 287 70.03 60 55. 40 60

Extent of resection 1. 233 0. 267 1. 239 0. 266
Major 104 64. 42 60 52. 88 60
Minor 193 71. 50 60 55. 44 60

Splenectomy 0.914 0. 339 0.015 0. 903
Yes 14 50. 00 60 35. 71 40
No 283 69. 96 60 55.48 60

Serum 5-HT 8. 206 0. 004 0. 004 0. 952
<73.0 ng/mL 96 58. 33 60 50. 00 60
==73.0 ng/mL 201 74.13 60 56.72 60

OS: Overall survival; RFS: Recurrence free survival; HBsAg: Hepatitis B surface antigen; AFP: Alpha-fetoprotein; PLT: Platelet; 5-
HT: 5-Hydroxytryptamine
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Tab 4 Multivariate analysis of risk factors

for OS time and RFS time

Wald P value OR(95%CD

RFS

Tumor differentiation  8.362  0.003  1.653(1. 182,2. 312)
Tumor staging(TNM)  5.243  0.025 1.609(1.061,2. 440)
Microvenous invasion 16, 780 <C0. 001 2. 375(1.574,3. 584)
HBsAg 6.266  0.013  3.521(1.298,9.553)
0S
Cirrhosis 5.216  0.024 1.768(1.017,3.073)
Tumor differentiation 9. 655  0.002 2. 168(1. 322,3. 556)
Tumor staging(TNM) 4,394  0.032 1.811(1.054,3.113)
Microvenous invasion ~ 9.655  0.002 2. 258(1. 340,3. 806)
PLT counts 5.279  0.022 1.782(1.086,2.924)
Serum 5-HT 5.962  0.015 1.754(1.014,3.034)

OS: Overall survival; RFS; Recurrence-free survival; HBsAg:
Hepatitis B surface antigen; PLT. Platelet; 5-HT: 5-

Hydroxytryptamine
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