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ABSTRACT Objective: To discuss the factors related to the prognosis in the alpha fetoprotein (AFP)
negative hepatocellular carcinoma (HCC) patients, and to construct the nomogram for predicting the
survival time of the patients. Methods: The retrospective analysis on data of 2 064 cases of AFP negative
HCC patients extracted from the Surveillance, Epidemiology, and End Results (SEER) Database was
conducted, and all the patients were divided into training cohort and internal validation cohort at a ratio of
7:3, and 101 AFP negative HCC patients from the Integrated Traditional Chinese and Western Medicine
Hospital in Hunan Province were regarded as the external validation cohort. The univariate Cox regression
analysis results were incorporated into the multivariate analysis, and the independent risk factors for the
AFP negative HCC patients were obtained by multivariate Cox analysis to build a cancer specific survival
(CSS) prognosis nomogram for the AFP negative HCC patients. The predictive efficacy and clinical utility
of the nomogram were evaluated by time-dependent receiver operating characteristic curve (ROC),
calibration plots, and decision curve analysis (DCA). The total score obtained from the nomogram was
used for the risk stratification to compare the degree of risk discrimination between the nomogram and the
American Joint Committee on Cancer (AJCC) staging system. Results: Ten independent risk factors were
selected by multivariate Cox regression analysis to construct 3-year, 4-year, and 5-year CSS prognostic
nomograms for the AFP negative HCC patients, including the patient’ s age, pathological grade, surgical
status, radiotherapy status, chemotherapy status, lung metastasis status, tumor size, tumor T stage,
tumor M stage, and marital status. The area under curve (AUC) for the 3-year, 4-year, and 5-year
time-dependent ROC in the training cohort were 0.807 (95% CI: 0.786—0.828) , 0.804 (95% CI:
0.782—0.826), and 0.813 (95% CI: 0.790—0.835) , respectively. In the internal validation cohort,
they were 0.776 (95% CI: 0.743—0.810), 0.772 (95% CI: 0.737—0.808) , and 0.789 (95% CI:
0.752—0.826), and in the external validation cohort, they were 0. 773 (95% CI: 0.677—0.868), 0. 746
(95% CI: 0.620—0.872), and 0.736 (95% CI: 0.577—0.895). The calibration plots verified that the
nomogram fitted well with the perfect line. The DCA curve revealed that the net benefit of the nomogram
was significatly higer than that of the AJCC staging system at certain probability thresholds compared with
AJCC staging, the nomogram had a better ability to identify high-risk individuals. Conclusion: The serum
AFP expression is one of the prognostic markers for the HCC patients. For those patients with AFP
negative expression in serum, different considerations should be taken. The nomogram model based on
multiple risk factors is a promising clinical tool for assessing the CSS in the AFP negative HCC patients.
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survival; Prediction model; Surival time
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£ 1 YIGEMATRIESE AFP B HCC B MERER
Tab.1 Basic data of AFP negative HCC patients in training cohort and iternal validation cohort (n(n/%)]
o Internal o Internal
Characteristic Traming validation P P Characteristic Training validation P P
(n=1822) (n=1822)
(n=782) (n=1782)
Age(year) 0.58 0.450 | Lung metastasis 0.20 0.650
<75 1413(77.55) 617 (78.90) Yes 30 (1.65) 11 (1.41)
=75 409 (22.45) 165 (21.10) No 1792 (98.35) 771(98.59)
Gender 2.56 0.110 Tumor size 3.45 0.180
Female 420(23.05) 158 (20.20) <38 mm 770 (42.26) 361(46.16)
Male 1402 (76.95) 624 (79.80) 38—82 mm 714 (39.19) 283(36.19)
Grade 2.30 0470 =82 mm 338 (18.55) 138(17.65)
Grade | 771(42.32)  312(39.90) Marital status 1.32 0.720
Grade ll 865 (47.48) 383 (48.98) Divorce 206 (11.31) 77(9.85)
Gradelll 174 (9.55) 4 (10.74) Married 1119 (61.42) 490(62.66)
GradelV 2(0.66) 3(0.38) Single 339 (18.61) 144(18.41)
Surgery 0.02 0.900 Widowed 158 (8.67) 71 (9.08)
Yes 1076 (59.06) 464 (59.34) T stage 2.39 0.500
No 746 (40.94) 318 (40.66) T1 1098 (60.26) 475(60.74)
Radiotherapy 2.07 0.150 T2 408 (22.39) 183(23.40)
Yes 164 (9.00) 57 (7.29) T3 269 (14.76) 111(14.19)
No 1658(91.00) 725(92.71) T4 7(2.58) 13 (1.66)
Chemotherapy 0.11 0.740 N stage 1.35 0.250
Yes 612 (33.59) 268 (34.27) NO 1764 (96.82) 750 (95.91)
No 1210(66.41) 514 (65.73) N1 58 (3.18) 32 (4.09)
Bone metastasis 0.09 0.770 M stage 0.81 0.370
Yes 26 (1.43) 10 (1.28) MO 1737 (95.33) 739 (94.50)
No 1796 (98.57) 772 (98.72) M1 85 (4.67) 43 (5.50)
LTI 2 AFP BITE HCC 45 3. 4 MISAECSST ROC i 2k AUC 43 5 K 0.807 (95%CI: 0. 786~
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0.461~0.731) . 0.676 (95%CI: 0.539~0.846)
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Characteristic HR(95% CI) (Univariate analysis ) P (Univariate analysis) HR(95% CI) (Multivariate analysis) P (Multivariate analysis )
Age <0.001 '
<75 0.523 (0.458-0.597) <0.001 0.726 (0.628—0.839) L} <0.001
>75 1.912 (1.676-2.181) <0.001 1.377 (1.191-1.592) lo <0.001
Gender 0.869 1
VGl 0.988 (0.857—1.139) 0.869 - ¢ -
Female 1.012 (0.878—1.166) 0.869 - ? -
Grade <0.001 :
Grade | Reference 1
Grade [[ 0.895 (0.787—1.017) 0.088 1.101 (0.965—1.256) . 0.154
Grade [T] 1.448 (1.185—1.770) <0.001 1.622 (1.312-2.006) 'p <0.001
Grade [V 3.038 (1.668—5.534) <0.001 2.707 (1.474—4.971) I—— 0.001
Surgery <0.001 :
Yes 0.236 (0.208—-0.268) <0.001 4.186 (3.591—4.880) o <0.001
No 4233 (3.735-4.797) <0.001 0.239 (0.205-0.278) Y <0.001
Radiation <0.001 1
Yes 1.781 (1.475-2.149) <0.001 0.783 (0.635—0.964) JI 0.021
No 0.562 (0.465—0.678) <0.001 1.277 (1.037—1.574) . 0.021
Chemotherapy <0.001 :
Yes 1.590 (1.407—1.798) <0.001 0.744 (0.644—0.858) [ ) <0.001
No 0.629 (0.556—0.711) <0.001 1.345 (1.165—1.552) :C <0.001
Bone metastasis <0.001 I
Yes 3.995 (2.681-5.952) <0.001 1.007 (0.606—1.673) .: 0.979
No 0.250 (0.168-0.373) <0.001 0.993 (0.598—1.650) | 0 0.979
Lung metastasis <0.001 :
Yes 9.050 (6.257—13.088) <0.001 2.306 (1.452-3.664) o, <0.001
No 0.111 (0.076-0.160) <0.001 0.434 (0.273—0.689) ! —— <0.001
Tumor size <0.001 :
<38 Reference !
38-82 1.739 (1.513-1.998) <0.001 1.274 (1.098—1.477) :. 0.001
>82 2.601 (2.214-3.057) <0.001 1.622 (1.350-1.949) I® <0.001
Marital status <0.001 :
Married Reference 1
Single 1.345 (1.111-1.629) 0.002 1.194 (0.981-1.452) Ib 0.076
Divorced 1.343 (1.151-1.567) <0.001 1.277 (1.089—1.498) » 0.003
Widowed 1.664 (1.364-2.030) <0.001 1.119 (0.908—1.378) :l 0.291
T stage <0.001 1
Tl Reference :
T2 0.912 (0.779—1.068) 0254 1.037 (0.882—1.219) e 0.663
T3 2.482(2.126-2.898) <0.001 1.495 (1.256—1.780) : L] <0.001
T4 3.161 (2.303—4.341) <0.001 1.737 (1.240—2.432) | HeH 0.001
N stage <0.001 1
NO 0.364 (0.274—0.482) <0.001 0.953 (0.695-1.306) .: 0.763
NI 2.748 (2.073—3.644) <0.001 1.050 (0.766—1.439) 1w 0.763
M stage <0.001 :
MO 0.193 (0.154—0.243) <0.001 0.462 (0.323-0.660) ol <0.001
Ml 5.171 (4.116—6.497) <0.001 2.165 (1.515-3.096) ! e <0.001
T T T
0 - 3 10

“~”: No data.
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Fig. 1 Forest map of univariate and multivariate Cox regression analysis on AFP negative HCC patients
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Tab. 2 Basic data of AFP negative HCC patients in training

cohort and external validation cohort (/%) ]
External
Characteristic Training validation X P
(n=1822)
(n=101)

Age(year) 11.05 << 0.05
<75 1413(77.55)  93(92.08)
=75 409 (22.45) 8(7.92)

Grade 36.55 << 0.05
Grade [ 771 (42.32) 2(41.58)
Grade Il 865 (47.48) 1(30.69)
Gradelll 174 (9.55) 8(27.72)
Grade IV 12(0.66) 0(0)

Surgery 55.63 << 0.05
Yes 1076 (59.06) 21(20.79)
No 746 (40.94) 80(79.21)

Radiotherapy 11.68 << 0.05
Yes 164 (9.00) 20 (19.80)
No 1658 (91.00) 81 (80.20)

Chemotherapy 17.48 <2 0.05
Yes 612 (33.59) 55 (54.46)
No 1210 (66.41) 46 (45.54)

Lung metastasis 67.35 << 0.05
Yes 30 (1.65) 15(14.85)
No 1792 (98.35) 86 (85.15)

Tumor size 95.86 << 0.05
<238 mm 770 (42.26) 14 (13.86)
38—82 mm 714 (39.19) 28(27.72)
>82 mm 338 (18.55) 59 (58.42)

Marital status 61.43 << 0.05
Divorced 206 (11.31) 0(0)
Married 1119 (61.42) 101 (100.00)
Single 339 (18.61) 0(0)
Widowed 158 (8.67) 0(0)

T stage 217.05 << 0.05
T1 1098 (60.26) 4(13.86)
T2 408 (22.39) 23(22.77)
T3 269 (14.76) 6 (35.64)
T4 7(2.58) 8(27.72)

M stage 117.57 << 0.05
MO 1737(95.33) 69 (68.32)
M1 85(4.67) 32(31.68)
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