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HE: BN SWEREEAMFESEEMFESEMERARBRKERESIHRIEHRAMBEN, FHFIEHBEK S AFPYTRA M
FFEMIZEMN{E. iZ HAAN2020FE8 82021 FIFFLEBFEAREMERLERMIZEEFALREFLREBRE
R 75 BIRA M REER TIBIEB M REES, RENENHF 2O BOERME, thEEREIEERNELIENR,
BUAZEXRES AR NAERSYKE, 8RR EEE-RBERIEERNEAREE. FEESTHTERRKA
B LR R AR R, A ERD AT 2R B M A 8 Eb R A Mann-Whitney U855, 82X M 48% X A Spearman 103K
DT WRIZHTABERFAZINE TERSMEML%& (ROCHE) W E. 48 FEAMABRAZEETC.TG.LDL-C REEEH
(Apo)BEE R THEBSMITEARSE, ZERWEFRITERX(UVEDFIH1598.1255.909.889, P{ET<0.05), E&EMAT
FREBZEAPBRES THBMITRARE BENE(CEA) EERTESHMRARSE, ZRWEBRITERX(UERH
251 873.926, P{E19<0.05), BEE M AT EE R (TBA) JBER (CA) 8B EAEEE (CDCA) (BB SUABER (UDCA) 4R
BEEZ (TCA) (AR EABER (TCDCA) HEABER (GCA) . HRIEHL S ABEL (GCDCA) . 4T RERY S ABER (TUDCA) . HE FEBL SR
FERR (GUDCA) I EES THBMUIHEZES HEMR(DCA) EZRTEBHEIEESE, ZRYWEFEHITFEE N (PED<
0.05), B ABEF TBA.CDCA.GCA.GCDCA.GUDCA.TCA.TCDCA ¥ TUDCA 285 AFP/KEE B E % (P{E<0.05),
FEE M EE S GCATCA.TCDCA & TUDCA & &5 AFP/K 2 B Z IFHX (P{EIY<0.05) s AFP+TCA+GCA+TCDCA BX &
S MEIAUC 4 0. 822(95%CI:0. 746 ~ 0. 898, P<0. 000 1) , i B Tmm . it FEAMAESHEBEMMEEENEXEARESE
REREZR ZFMBTREFRGRAFPHEEVIEX, BKE AFPXRX M FEREE ELNIRKRIZENE.
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Abstract: Objective To investigate the levels of plasma bile acids (BA) in patients with primary liver cancer (PLC) or
metastatic liver cancer (MLC) and their correlation with clinical indicators, as well as the value of plasma BAs combined with

alpha-fetoprotein (AFP) in the diagnosis of PLC. Methods This study was conducted among 75 patients with PLC and 79 patients
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with MLLC who attended Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine from August 2020 to
September 2021 and had a confirmed diagnosis based on histopathological and imaging findings. Peripheral blood samples were
collected from all patients, and serum and plasma were separated. Colorimetry and chromatography were used to measure
biochemical parameters; electrochemiluminescence immunoassay was used to measure the levels of tumor markers; liquid
chromatography-tandem mass spectrometry was used to measure the content of BA. The ¢-test was used for comparison of normally
distributed continuous data, and the Mann-Whitney U test was used for comparison of non-normally distributed continuous data;
the Spearman’ s coefficient was used for correlation analysis; the receiver operating characteristic (ROC) curve was used to
evaluate clinical diagnostic efficacy. Results The PLC group had significantly lower levels of total cholesterol, triglyceride, low-
density lipoprotein cholesterol, and apolipoprotein B than the MLC group (U=1 598, 1 255, 909, and 889, all P<0.05). Compared
with the MLC group, the PLC group had a significantly higher level of AFP and a significantly lower level of carcinoembryonic
antigen (U=1 873 and 926, both P<0.05). Compared with the ML.C group, the PLC group had significantly higher levels of TBA
CA, CDCA, UDCA, TCA, TCDCA, GCA, GCDCA, TUDCA, and GUDCA and a significantly lower level of DCA (all P<0.05).
In the total population, the levels of TBA, CDCA, GCA, GCDCA, GUDCA, TCA, TCDCA, and TUDCA were significantly
positively correlated with the level of AFP (all P<0.05). In the patients with PLC, the levels of GCA, TCA, TCDCA, and TUDCA
were significantly positively correlated with the level of AFP (all P<0.05). Combined measurement of AFP+TCA+GCA+TCDCA
had an area under the ROC curve of 0.822 (95% confidence interval: 0.746—0.898, P<0.000 1), suggesting that it had the
highest diagnostic efficacy. Conclusion There are significant differences in the levels of plasma BA between the patients with PLC
and those with MLC, and the differentially expressed BAs are closely associated with liver function impairment and the increase in

AFP. BAs combined with AFP has a better clinical value in the diagnosis of PLC.
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Table 1 Comparison of levels of laboratory tests between patients with primary liver cancer or metastatic liver cancer

Tt H JR R APERT A (n=75) BRI (n=79) GeiHE P{E

ALT(U/L) 25.00(18. 00 ~ 33.00) 22.00(12. 00 ~ 37.00) U=2375 0.177
AST(U/L) 31.00(27. 25 ~ 52.00) 29. 00(20. 75 ~ 46. 00) U=1933 0. 063
TBil( wmol/L) 20. 10(13. 70 ~ 30. 90) 15.85(12. 63 ~28. 80) U=2 407 0. 059
GLU(mmol/L) 5.30(4. 60 ~ 6.00) 5.05(4.70 ~6.00) U=2 636 0. 925
HbA1c¢(%) 5.40(4.90 ~ 6. 00) 5.50(5. 10 ~ 6. 00) U=2 140 0. 205
TC(mmol/L) 3.87(3.31~4.58) 4.81(4.18~5.91) U=1598 <0. 001
TG (mmol/L) 1.04(0. 88 ~ 1. 38) 1.31(1.07 ~ 1. 85) U=1255 <0. 001
HDL-C(mmol/L) 1. 07+0. 29 1. 09+0. 34 1=0. 243 0. 867
LDL-C(mmol/L) 2.09(1.45~2.73) 3.06(2.38 ~4.08) U=909 <0. 001
ApoAl(g/L) 0.90(0.73 ~ 1. 06) 0.93(0.81~1.14) U=1474 0. 154
ApoB(g/L) 0.67(0.49 ~0. 89) 0.93(0.69 ~1.16) U=889 <0. 001
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Figure 1 Correlation analysis of plasma BA and clinical
markers in all liver cancer patients
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Table 2 Comparison of levels of serum tumor markers between patients with primary liver cancer or metastatic liver cancer

i H B AT 2 (n=T75) RV A (n=79) UfE P
AFP(ng/mL) 6.45(3.16 ~ 15.74) 4.02(2.54~5.23) 1873 <0. 001
CEA(ng/mL) 3.04(2.53~5.42) 15.14(5.02 ~ 83. 18) 926 <0. 001
CA19-9(U/mL) 21.20(10. 83 ~ 54.69) 21.36(10. 22 ~ 154. 38) 2361 0. 840
CA125(U/mlL) 18.70(12. 50 ~ 36. 20) 21.20(10. 55 ~ 44. 63) 1181 0.128
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Table 3 Comparison of concentrations of plasma BA between patients with primary liver cancer or metastatic liver cancer

i JR R4 (n=75) HRAEEA (n=79) UTH PIE
TBA (nmol/L) 11 675.7(6 098. 5 ~ 33 679.9) 5241.6(2445.8 ~10062. 8) 886 <0.001
CA (nmol/L) 290.7(148. 6 ~ 1 030.0) 114.0(62.8 ~319.0) 1084 <0. 001
CDCA (nmol/L) 2570. 0(766. 4 ~ 3 040.0) 527.0(191.5~1127.2) 750 <0. 001
DCA (nmol/L) 66.9(6.9 ~354.0) 238.3(19.1~572.0) 1223 0.010
UDCA (nmol/L) 199.0(109. 5 ~ 572.5) 68.7(26.8 ~246.5) 1039 <0. 001
LCA (nmol/L) 15.7(6.3~45.6) 21.2(10.7 ~39.9) 1476 0.243
TCA (nmol/L) 444.0(90.3~2231.1) 47.2(11.3 ~482.2) 862 <0. 001
TCDCA (nmol/L) 627.0(256.0 ~ 5 060. 0) 145.0(48.7 ~981.9) 828 <0. 001
GCA (nmol/L) 1309.2(424.0 ~ 4 670.0) 444.6(190. 5 ~ 1 400. 4) 1018 <0.001
GCDCA (nmol/L) 3530.0(1 160. 0~ 13 341.0) 1 149. 3(388. 4 ~ 3 537.4) 978 <0. 001
TDCA (nmol/L) 23.6(0.0~114.0) 25.6(5.0~92.3) 1423 0. 144
TUDCA (nmol/L) 41.8(10.8~117.0) 7.3(1.9~21.5) 832 <0. 001
TLCA (nmol/L) 0.9(0.2~4.0) 0.9(0.0~2.3) 1520 0.352
GDCA (nmol/L) 119.8(5.9~609.0) 187.0(13.7 ~498.0) 1586 0. 570
GUDCA (nmol/L) 434.0(156. 8 ~1390.0) 104.0(49.9 ~637.1) 986 <0. 001
GLCA (nmol/L) 5.2(0.6~29.0) 6.4(1.8~19.8) 1641 0.789
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Figure 2 Correlation analysis of plasma BA and clinical
markers in primary liver cancer patients
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Figure 3 ROC curves of AFP combined with plasma BA for

detection of primary liver cancer
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