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[Abstract] Objective To investigate the effect of preoperative carbohydrate antigen 19-9 (CA19-9) levels on the
prognosis of hepatocellular carcinoma (HCC) patients with different a-fetoprotein (AFP) levels. Methods The medical
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records and follow-up data of 3 791 HCC patients undergoing hepatectomy in our hospital from Jan. 4, 2008 to Dec. 31,
2010 were prospectively collected. When 400 ng/mL was taken as the cut-off value of preoperative AFP level and 32 U/mL
as the cut-off value of preoperative CA19-9 level, the patients were divided into four groups: double positive group (DP
group), CA19-9 single positive group [SP (CA19-9) group], AFP single positive group [SP (AFP) group] and double
negative group (DN group). The tumor characteristics of the patients in the four groups were compared. Kaplan-Meier
analysis and log-rank test were used to analyze the overall survival (OS) and disease-free survival (DFS) of each group.
Univariate and multivariate analyses were performed using Cox proportional hazards model to screen the independent
factors influencing the prognosis of HCC patients. Results Patients in the four groups had different tumor characteristics.
Compared with the DN group, the tumor maximal diameters of patients in the SP (AFP) and DP groups were significantly
larger, the percentages of patients with Edmondson-Steiner grade Ill-IV were significantly higher and the positive rates
of microvascular invasion (MVI) were significantly higher (£<<0.01), and the proportion of multiple tumor in the DP
group was significantly higher (£<<0.05); while the tumor maximal diameter in the SP (CA19-9) group was significantly
smaller (P<<0.05), and the proportion of multiple tumor was significantly higher (<<0.01). The 1-, 3- and 5-year OS
rates of patients in the DN group, SP (CA19-9) group, SP (AFP) group and DP group were decreased successively
(P<<0.01). The 1-, 3- and S5-year DFS rates of patients in the DN group were the highest (P<<0.01), while those in the
DP group were the lowest (P<<0.01); there were no significant differences in the 1-, 3- or 5-year DFS rates between the
SP (CA19-9) and SP (AFP) groups. The stratified analysis of preoperative AFP levels showed that the 1-, 3- and 5-year
OS rates and DFS rates in the CA19-9<<32 U/mL group were significantly higher than those in the CA19-9=32 U/mL
group. Multivariable analysis showed that AFP=400 ng/mL, CA19-9=32 U/mL, intraoperative bleeding=600 mL,
tumor maximal diameter=35 cm, multiple tumor, absence of tumor capsule, MVI, and Edmondson-Steiner grade II-IV
were independent risk factors of OS (P<<0.05); hepatitis B surface antigen (+), AFP=400 ng/mL, CA19-9=32 U/mL,
tumor maximal diameter=5 cm, multiple tumor, absence of tumor capsule, and MVI were independent risk factors of DFS
(P<<0.05). Conclusion Preoperative serum AFP=400 ng/mL and CA19-9=32 U/mL are independent risk factors of OS
and DFS in HCC patients. Preoperative CA19-9 level is an important indicator to further assess the prognosis of HCC patients

with different AFP levels.
[Key words| liver neoplasms; alpha-fetoprotein; carbohydrate antigen 19-9; hepatocellular carcinoma; prognosis; hepatectomy
[Acad J Sec Mil Med Univ, 2018, 39(6): 603-609]
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Tab 1 Comparison of clinicopathological characteristics of patients among four groups

Variable DNN=1620 SP(AFP)N=869 SP(CAI19-9)N=875 DPN=427  F/y’ value P value
Age (year), x+s 524241054  50.34%+10.50 51.514+9.26 529341007 9457  <0.01
Male 7 (%) 1429 (88.2) 770 (88.6) 749 (85.6) 361 (84.5) 7.749 0.052
Drinking 1 (%) 450 (27.8) 201 (23.1) 223 (25.5) 112 (26.2) 6.512 0.089
HBsAg (+) n (%) 1 403 (86.6) 761 (87.6) 787 (89.9) 372 (87.1) 6.002 0.112
HBV-DNA > 10*/mL 1 (%) 502 (31.0) 292 (33.6) 271 (31.0) 150 (35.1) 4.130 0.250
HBeAg (+) 7 (%) 361 (22.3) 216 (24.9) 206 (23.5) 114 (26.7) 4.575 0.206
Anti-HCV (+) n (%) 41 (2.6) 23 (2.6) 18 (2.1) 11 (2.6) 0.855 0.777
Cirrhosis 7 (%) 948 (58.5) 517 (59.5) 481 (55.0) 273(63.9)  10.043 0.018
ALT z/(U » LY, X£s 48.68+53.68  46.43+41.65 47.65+43.87 50.03+43.48  0.691 0.558
Albumin py/(g L"), x+s  4356+1733  44.11+22.82 42.05+16.41 4173423.04 2344 0.071
PLT count (L', X 10°), x+s 157.97+82.16  153.16+95.05 150.21+63.73  149.394+94.53  2.307 0.074
Bleeding V/mL, X+ 309.524401.28 349.51+£447.82  331.374+325.06 3355043342  2.043 0.106
Blood transfusion 7 (%) 215 (13.3) 95 (10.9) 99 (11.3) 64 (15.0) 6.385 0.094
Clamp time #/min, X+ 14.77+11.71 15.43+15.02 14.33412.01 1591+12.82  1.175 0.424
Tumor capsule 7 (%) 654 (40.4) 355 (36.6) 366 (41.8) 179 (41.9) 6.535 0.088
Child-Pugh class B 1 (%) 8 (0.5) 2(0.2) 5(0.6) 5(1.2) 4.930 0.179

The cut-off values of AFP and CA19-9 are 400 ng/mL and 32 U/mL, respectively. DN: Double negative group; SP (AFP): Single
positive (AFP) group; SP (CA19-9): Single positive (CA19-9) group; DP: Double positive group. AFP: a-Fetoprotein; CA19-9:
Carbohydrate antigen 19-9; HBsAg: Hepatitis B surface antigen; HBV: Hepatitis B virus; HBeAg: Hepatitis B e antigen; Anti-HCV:

Hepatitis C virus antibody; ALT: Alanine aminotransferase; PLT: Platelet
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Tab 2 Comparison of tumor charactersitics of patients among four groups

Charactersitic DN N=1 620 SP (AFP) N=869  SP(CA19-9) N=875  DP N=427
Tumor maximal diameter d/cm, X+ 5.3943.94 6.78+4.24" 4.95+3.56 6.824+528"
Tumor number (multiple) 7 (%) 151 (8.4) 94 (9.6) 84 (12.2)" 36 (11.2)"
Edmondson-Steiner grade (IM-1V) 7 (%) 1045 (57.9) 818 (83.9)" 406 (58.9) 270 (84.1)"
MVI (positive)* n (%) 301 (24.3) 312 (45.7)" 121 (26.4) 104 (44.4)"

" There were 78 patients with missing MVI information. The cut-off values of AFP and CA19-9 are 400 ng/mL and 32 U/mL,

respectively. DN: Double negative group; SP (AFP): Single positive (AFP) group; SP (CA19-9): Single positive (CA19-9) group;

DP: Double positive group. AFP: a-Fetoprotein; CA19-9: Carbohydrate antigen 19-9; MVI: Microvascular invasion. "P<<0.05,

"P<0.01 vs DN group
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Fig1 OS and DFS of hepatocellular carcinoma patients after hepatectomy
The cut-off values of AFP and CA19-9 are 400 ng/mL and 32 U/mL, respectively. DN: Double negative group; SP (AFP): Single
positive (AFP) group; SP (CA19-9): Single positive (CA19-9) group; DP: Double positive group. AFP: a-Fetoprotein; CA19-9:

Carbohydrate antigen 19-9; OS: Overall survival; DFS: Disease free survival
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Fig2 Relationship between CA19-9 level and OS rate of patients with different AFP levels
A: AFP=400 ng/mL; B: AFP 200-399 ng/mL; C: AFP 20-199 ng/mL; D: AFP<<20 ng/mL. AFP: a-Fetoprotein; CA19-9:
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Fig3 Relationship between CA19-9 level and DFS rate of patients with different AFP levels
A: AFP=400 ng/mL; B: AFP 200-399 ng/mL; C: AFP 20-199 ng/mL; D: AFP<<20 ng/mL. AFP: a-Fetoprotein; CA19-9:

Carbohydrate antigen 19-9; DFS: Disease free survival

I
=

=3 il OS #1 DFS & EZ Cox [EF9 %7

Tab 3 Multivariable Cox analysis of OS and DFS in hepatocellular carcinoma patients

Variable 08 DFS

HR (95% CI) P value HR (95% CI) P value
HBsAg (+) 1.220 (1.020,1.459) 0.03
AFP (=400 ng/mL) 1.397 (1.215, 1.606) <<0.01 1.251 (1.110, 1.411) <<0.01
CA19-9 (=32 U/mL) 1.376 (1.193, 1.586) <<0.01 1.325(1.171, 1.498) <<0.01
Bleeding (=600 mL) 1.231 (1.013, 1.496) 0.04
Tumor maximal diameter (=5 cm) 1.818 (1.581, 2.090) <0.01 1.461 (1.299, 1.643) <0.01
Tumor number (multiple) 1.411 (1.150, 1.731) <<0.01 1.503 (1.259, 1.795) <<0.01
Tumor capsule (absence) 1.371 (1.199, 1.568) <<0.01 1.196 (1.067, 1.340) <<0.01
MV (presence) 1.711 (1.484, 1.973) <0.01 1.437 (1.270, 1.625) <0.01
Edmondson-Steiner grade (11-1V) 1.193 (1.012, 1.407) 0.04

* There were 78 patients with missing MVI information. OS: Overall survival; DFS: Disease free survival; HR: Hazard ratio;,
CI: Confidence interval; HBsAg: Hepatitis B surface antigen; AFP: a-Fetoprotein; CA19-9: Carbohydrate antigen 19-9; MVI:

Microvascular invasion
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