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Predictive value of the CA19-9/GGT ratio and the ALT/AST ratio combined with the NLR for the
prognosis of patients with resectable colorectal cancer liver metastasis
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Abstract Objective To determine the predictive value of the combined use of the carbohydrate antigen 19-9 (CA19-9) to gamma-glu-
tamyl transpeptidase (GGT) ratio, the alanine aminotransferase (ALT) to aspartate aminotransferase (AST) ratio, the lipolysis-stimulated
lipoprotein receptor (LSR) level,and the neutrophil-to-lymphocyte ratio (NLR), for the prognosis of patients with resectable colorectal
cancer liver metastasis (CRLM). Methods A total of 100 patients with CRLM who underwent hepatectomy in our hospital between Jan-
uary 2021 and January 2025 were included. They were followed up for one year post-surgery ,and assigned to a good prognosis group (no
recurrence) or a poor prognosis group (recurrence). Cox regression analysis was used to identify the prognostic factors for patients with
CRLM, and the predictive value of the CA19-9/GGT ratio, the LSR level,and the NLR for the prognosis of patients with CRLM was eva-
luated using receiver operating characteristic curve (ROC) analysis. Results ~ Forty-three of the 100 patients with CRLM had recurrence
within one year post-surgery. There was a statistically significant difference in the distribution of the range of liver metastasis between the
two groups ( x> = 5.262,P < 0.05). The poor prognosis group,had a higher mean CA19-9/GGT ratio,a higher mean NLR,and a lower
mean LSR level than the good prognosis group (all P < 0.05). Cox regression analysis showed that the CA19-9/GGT ratio (HR = 2.518,
95%CI:1.159-5.472) and NLR (HR = 2.073,95%CI:1.170-3.674) were risk factors for the prognosis of patients with CRLM,and the
LSR level was a protective factor (HR = 0.739,95%CI:0.561-0.974). ROC curve analysis showed that the area under the curve (95%CI)
for the prediction of prognosis by the CA19-9/GGT ratio,the LSR level,and the NLR were 0.853 (0.769-0.936),0.810 (0.720-0.900),
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and 0.795 (0.703-0.887), respectively. The area under the curve (95%CI) for the combined prediction of the three factors was 0.949
(0.904-0.993), and the combined prediction value was superior to that of individual prediction (Z, . immioncat00cor mio = 2.337,P = 0.011,
Z eombimationisi = 3-111,and P = 0.002,Z,,pimaionnin = 3-348,P < 0.001). Conclusion The CA19-9/GGT ratio, the LSR level ,and the NLR

are related to the prognosis of patients with CRLM post-surgery, and the combined use of these three factors has potential predictive value

for the prognosis of patients with CRLM.

Keywords colorectal cancer liver metastasis; prognosis; carbohydrate antigen 19-9/y-glutamyl transpeptidase ratio; alanine ami-

notransferase/aspartate aminotransferase ratio; neutrophil-to-lymphocyte ratio
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Tab.1 Comparison of baseline data between the two groups
Item Good prognosis group (n =57)  Poor prognosis group (n = 43) X It P
Age (year) 59.14 + 7.84 61.77 = 8.92 1.565 0.121
Sex[n (%) ] 0.145 0.703
Male 35(61.40) 28(65.12)
Female 22(38.60) 15(34.88)
Primary tumor site [n (%) ] 1.277 0.528
Left colon 18(31.58) 17(39.53)
Right colon 10(17.54) 9(20.93)
Rectum 29 (50.88) 17(39.53)
Maximum diameter of liver metastases [n (%) ] 2.704 0.100
<3em 25(43.86) 26(60.47)
=3 cm 32(56.14) 17(39.53)
Lymph node metastasis [n (%) ] 2522 0.112
Yes 24(42.11) 25(58.14)
No 33(57.89) 18(41.86)
Number of liver metastases [n (%) | 1.703 0.192
Solitary 34(59.65) 20(46.51)
Multiple 23(40.35) 23(53.49)
Scope of liver metastasis [n(%) ] 5.262 0.022
Single lobe 37(64.91) 18(41.86)
Bilobar 20(35.09) 25(58.14)
Surgical method [n (%) ] 2.928 0.087
Staged operation 40(59.65) 23(46.51)
Simultaneous operation 17(40.35) 20(53.49)
Adjuvant chemotherapy [n (%) ] 0.800 0.371
Yes 28(49.12) 25(58.14)
No 29 (50.88) 18(41.86)
#*2 2/ACA19-9/GGTELfE. LSR. NLRELE:
Tab.2 Comparison of the CA19-9/GGT ratio, LSR, and NLR between the two groups
Group CA19-9/GGT ratio LSR NLR
Good prognosis 1.95 £0.46 1.13+0.24 3.74+0.91
Poor prognosis 2.76 +0.62" 0.77 £0.19" 5.09 +0.98"

1) P < 0.05 vs. good progonosis group.
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Tab.3 Analysis of prognostic factors in patients with CRLM

Index B SE Wald x ° P HR 95%CI
Scope of liver metastasis 0.246 0.163 2.279 0.131 1.279 0.929-1.760
CA19-9/GGT ratio 0.923 0.396 5.438 0.020 2.518 1.159-5.472
LSR -0.302 0.141 4.601 0.032 0.739 0.561-0.974
NLR 0.729 0.292 6.233 0.013 2.073 1.170-3.674
4 CA19-9/GGTLEE{E. LSR. NLRXfCRLMEZE g rIFinM &
Tab.4 Predictive value of the CA19-9/GGT ratio, LSR, and NLR for the prognosis of patients with CRLM
Predictor AUC 95%CI Cutoff value Sensitivity Specificity Youden index
CA19-9/GGT ratio 0.853 0.769-0.936 2.22 0.814 0.825 0.639
LSR 0.810 0.720-0.900 0.90 0.767 0.807 0.575
NLR 0.795 0.703-0.887 4.22 0.744 0.790 0.534
Combined model 0.949 0.904-0.993 - 0.930 0.860 0.790
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Fig.1 ROC curve for predicting the prognosis of patients with
CRLM using the CA19-9/GGT ratio, LSR, and NLR
3 it

CRLMZ 33045 B s B PUE A R AR 2
—, I PR AT R T AR VIR #7307 (A B A B &
IR  ABIFFE 45 5 R, 43% CRLMER S AR5 1 4R N
R, 8RR IR FECAT19-9/GGTHL i \LSR
NLRY5 CRLME & JF VI BR AR J5 105 (19 56 &, JF kAT
ARG BT, X AR &2k KU AE K B AR

52 9% R T A6 . 5 R4 BF 9T & BHCA19-9/
GGT L A 2 378 i AR 79 B R 5 T ) fa b R 3%
SRS EE R — 3 RAE 5 MR i e % A OG  NLR
S R WEHLR S AE 48 bR, Th MR 40 M A T 5 4%
SiE S5 IO H 5 R 5, YA B 240 A2 5 A LA S g 1 il A
5, NLR5 58 XU 52 1E AR A9 & B
ANRAINLRI B & TS R4, NLRAECRLMAER
TG fE ke IR 2, R ANLRFF 5 5 CRLMEER % U5 AN
BLXU AT 56 BRS04
i R P R A A PR X ek 4 e T
A S AR S PR I A S DA T A 2 e 2 Ak
EEL 406 P 375 5 PO A0 A 1, S A R A e A

IS 2A
o



+ 586 -

HREERRESR H55%

SH AN BEAT  ASBIF ST T AN R AL LSR B A% 01
Jo A4, AST ALTYE AFA0 I b A it , B0 32 64
HEAST  ALTKF-THi5 , 658 & BT 28 % ASTY
ALTF 5 5 50T KU T FUAS RS A O, i AR
S 2R T REB A5 T S HOK P B R
WIAST/ALT Ty 55 8 g s IR 365 fin LK K 1
95 A0 B A 2 O e R R R TR A 6
A 5E P LSRIECRLMAE 4 Al I5 D 4P R 3=, HoKF- 7
155 CRLMAE T RAFIIUE ARG

AHIF 5T 45 B %, CA19-9/GGTH {8 \LSR \NLR
5 CRLM/E 5 195 %5 U AH G . R FHICA19-9/GGTLLAH
LSR \NLRIUI CRLM AR T J5 i i 48 F AR 430 4
0.853.0.810.0.795, = F WA W B # WU5 A £ T
T FRH0.949 , T A (B TE AR, %P CRLM AR 25 93 f T
A S MM E A FAEAE— 2 R BRPE, BT R
B, A BB XTI 10/ 445 Jmy AT 000, i LB 5 v e]
HE—BHRVT

S k.

[1] BAIDOUN F,ELSHIWY K,ELKERAIE Y,et al. Colorectal cancer
epidemiology : recent trends and impact on outcomes [J]. Curr Drug
Targets,2021,22 (9) :998-1009. DOI: 10.2174/1389450121999201
117115717.

[2] LI N,LU B,LUO CY,et al. Incidence, mortality, survival , risk fac-
tor and screening of colorectal cancer:a comparison among China,
Europe, and northern America [J] Cancer Lett,2021,522:255-268.
DOI:10.1016/j.canlet.2021.09.034.

[3] LI R,LIU XF,HUANG XD, et al. Single-cell transcriptomic analysis
deciphers heterogenous cancer stem-like cells in colorectal cancer
and their organ-specific metastasis [J]. Gut,2024,73 (3) :470-484.
DOI:10.1136/gutjnl-2023-330243.

[4] BERTOCCHI A,CARLONI S,RAVENDA PS, et al. Gut vascular
barrier impairment leads to intestinal bacteria dissemination and
colorectal cancer metastasis to liver [J]. Cancer Cell,2021,39 (5) :
708-724.e11. DOIL:10.1016/j.ccell.2021.03.004.

[5] GIANNIS D,SIDERIS G,KAKOS CD,et al. The role of liver trans-
plantation for colorectal liver metastases:a systematic review and
pooled analysis [Jl. Transplant Rev,2020,34 (4) :100570. DOI:
10.1016/j.trre.2020.100570.

[6] NASSABEIN R,MANSOUR L,RICHARD C,et al. Outcomes of older

patients with resectable colorectal liver metastases cancer (CRLM) :

single center experience [J1]. Curr Oncol,2021,28 (3) :1899-1908.
DOT:10.3390/curroncol28030176.

[7] LIANG JY,LIN HC,LIU JW,et al. A novel prognostic nomogram for
colorectal cancer liver metastasis patients with recurrence after hepa-
tectomy [J]. Cancer Med,2021,10 (5) :1535-1544. DOI: 10.1002/
cam4.3697.

[8] PIETERS A, GIJBELS E, COGLIATI B, et al. Biomarkers of cholesta-
sis [J]. Biomark Med,2021,15 (6) :437-454. DOI:10.2217/bmm-
2020-0691.

[9] CHEN RQ,ZHANG ZL,JIA YM, et al. Preoperative CA19-9 and
GGT ratio as a prognostic indicator in ampullary carcinoma [J]. BMC
Gastroenterol ,2023,23 (1) :72. DOI:10.1186/512876-022-02623-0.

[10] TAMBER SS,BANSAL P,SHARMA S, et al. Biomarkers of liver
diseases [J]. Mol Biol Rep,2023,50(9) :7815-7823. DOI: 10.1007/
511033-023-08666-0.

[11] TAN SF,ZHENG Q,ZHANG W et al. Prognostic value of inflamma-
tory markers NLR,PLR ,and LMR in gastric cancer patients treated
with immune checkpoint inhibitors:a meta-analysis and systematic
review [J]. Front Immunol,2024,15:1408700. DOI: 10.3389/fim-
mu.2024.1408700.

[12] NISHIOKA Y,CHUN YS,OVERMAN MJ,et al. Effect of co-mu-
tation of RAS and TP53 on postoperative ctDNA detection and
early recurrence after hepatectomy for colorectal liver metasta-
ses [J]. J Am Coll Surg,2022,234 (4) :474-483. DOI:10.1097/
x¢s.0000000000000093.

[13] LYU SC,WANG J,HUANG MX, et al. CA19-9 level to serum v-glu-
tamyltransferase as a potential prognostic biomarker in patients with
pancreatic head carcinoma [J1. Cancer Manag Res,2021,13:4887-
4898. DOI:10.2147/cmar.s313517.

(14] BRECW, P55, B0, 45, M5 ER . CA19-9/GGT HLAH 5 I 4H
UAERAL ARG E R MBUT I ICR [J] e g & kA,
2024,34 (7) :600-604. DOI: 10.3969/j.issn.1005-0264.2024.007.
006.

[15] 353k, B, Wi, 4%, RETCA19-9/GGT H 8 5 3 b I 85
ARG I A A AR S 43 A7 L] TR AR AR 2%, 2021, 27
(10) :762-766. DOI: 10.3760/cma.j.cn113884-20201215-00624.

[16] LI GP,ZHANG D,LI MH, et al. Association between the neutro-
phil-to-lymphocyte ratio and cancer in adults from NHANES 2005-
2018:a cross-sectional study [J]. Sci Rep,2024,14:23678. DOI:
10.1038/541598-024-75252-0.

[17] CHEN WC,XIN S, XU BH. Value research of NLR,PLR,and RDW
in prognostic assessment of patients with colorectal cancer [Jl.J
Healthe Eng,2022,2022:7971415. DOI: 10.1155/2022/7971415.

[18] 2=, JERE, JH 2, 4. ALT/AST KSR 2EFRAE T i 2
kAT I 28 B UG [T) A AU 2 2%, 2024,33 (8)
849-854. DOI: 10.3969/}.issn.1008-794X.2024.08.007.

[19] CHEN WY,WANG WB,ZHOU LL,et al. Elevated AST/ALT ratio
is associated with all-cause mortality and cancer incident [J]. J Clin
Lab Anal,2022,36 (5) :€24356. DOI: 10.1002/jcla.24356.

("E T &)



