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Abstract: Objective To construct a predictive model to analyze the diagnostic value of serum alpha fetoprotein
(AFP), carcinoembryonic antigen ( CEA), heat shock protein 90a ( Hsp90a) for primary liver cancer ( PHC).
Methods A retrospective study was conducted on 72 patients with PHC (PHC group), 68 patients with chronic liver
disease (chronic liver disease group) , and 50 healthy subjects (healthy control group) admitted to The No.2 Hospital of
Baoding from March 2020 to December 2021. Serum AFP and CEA levels were detected using chemiluminescence,
serum Hsp90a levels were detected using enzyme-linked immunosorbent assay. Receiver operating characteristic (ROC)
curve and area under curve (AUC) were used to evaluate the diagnostic efficacy of each indicator for PHC. Multivariate
Cox risk regression analysis was used to identify independent factors for the occurrence of PHC. A predictive model was
constructed and validated by R software. Results The differences in AFP, CEA and Hsp90a levels among the three
groups were statistically significant, with the highest in the PHC group and the lowest in the control group, and the
difference was statistically significant in a pairwise comparison (P<0.05). AFP (OR=1.770, 95%CI; 1.137-2.756) ,
CEA (OR=2.651, 95%CI; 1.168-6.015) , and Hsp90a (OR=1.402, 95%CI. 1.141-1.723) were independent risk
factors for PHC (P<0.05). The AUC of AFP, CEA, and HSP90 predicting PHC separately were 0.929, 0.947, and
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0.899, respectively. The C-index of the constructed joint prediction model was 0.669 (0.647-0.831). Conclusion The
model based on AFP, CEA and HSP90a has high diagnostic value for patients with PHC, and it can be used for early

PHC screening in clinic.
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Tab. 1 Comparison of AFP, CEA and Hsp90a
among three groups (ng/mL, x+s)

25 3] 15 %% AFP CEA Hsp90a

X} HE2H 50 11.20£6.12 2.85+1.12 54.81+9.28
PG4 68 30.90£16.43*  7.34x2.87°  65.99+10.44°
PHC 4 72 53.87+£12.27%  16.35+£5.38*  85.22+15.06*
F 168.167 207.040 99.095
PH <0.001 <0.001 <0.001
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Tab. 2 Multifactor logistic regression analysis of
influencing factors of PHC

27D B SE Wald  OR 95%CI P1E
AFP 0.571 0.226  6.383 1.770  1.137~2.756 0.012
CEA 0.975 0.418 5.441 2.651 1.168~6.015 0.020

Hsp90a 0.338  0.105 10.362  1.402 1.141~1.723 0.001

®3 KAEbri2H PHC B ROC &by
Tab. 3 ROC curve analysis for diagnosis of PHC by indicators
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- .
WH - AUC (%) (%) #5% M {E

95%CI

AFP 0.929 0.883~0.961 90.28 85.59 0.759 >41.22 ng/mL
CEA 0.947 0.905~0.974 84.72 93.22 0.779 >11.08 ng/mL
Hsp90a 0.899 0.847~0.938 77.78 89.83 0.676 >75.76 ng/mL
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Fig. 1 ROC curves of AFP, CEA, and
Hsp90a for the diagnosis of PHC
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Fig. 3 Nomogram risk prediction model calibration curves
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Fig. 4 Nomogram risk prediction model decision curve
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