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Abstract: [Objective ] To investigate the prognostic value of pretreatment serum cholinesterase(CHE) and fibrino-
gen-to-prealbumin ratio (FPR) in patients with metastatic colorectal cancer (mCRC), and to establish and validate a
prognostic nomogram based on CHE-FPR. [Methods] The clinical and pathological data of 161 mCRC patients
were reviewed retrospectively. The factors related to the prognosis of mCRC patients were analyzed by Cox regres-

sion model. A prognostic nomogram model was established and validated. [Results] Among 161 patients with
mCRC, the best cut-off values of CHE and FPR were 4 140 U/L and 23.6. Survival analysis showed that the medi-
an survival time of CHE=4 140 U/L was 23.0 months, CHE<4 140 U/L. was 10.1 months (y’=40.429, P<0.001).
The median survival time of FPR<23.6 was 27.0 months, FPR=23.6 was 12.0 months (x*=59.338, P<0.001). The
median survival time in mCRC patients with CHE-FPR score 0 was greater than those with CHE-FPR score 1(29.6
vs 14.6 months, x*=80.984, P<0.001) and 2 (29.6 months vs 7.2 months, x*=161.671, P<0.001). Univariate and
multivariate Cox regression analysis showed that ECOG PS score(HR=1.923, 95%CI: 0.989~3.739, P=0.05), clini-
cal therapeutic regimen (HR=0.663, 95%Cl:0.403~1.092, P=0.01), CHE (HR=0.187, 95%CI.0.041~0.850, P=
0.03), FPR (HR=1.956, 95%CI. 1.014~3.775, P=0.04), CHE-FPR score (HR=7.906, 95%ClI:4.636~13.481, P<
0.001) were independent prognostic factors for mCRC. A nomogram prediction model was constructed based on
above indicators. The C-index of prognostic nomogram with CHE-FPR score was 0.754. On the contrary, C-index of
the nomogram without CHE-FPR score was only 0.606. [ Conclusion] The pre-treatment CHE-FPR score is an effec-
tive independent prognostic factor for patients with mCRC. It can be used to predict the prognosis of mCRC patients
with different clinical therapeutic regimens and primary tumor locations.
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Table 1 Univariate and multivariate Cox regression analysis of prognostic factors in mCRC

. Univariate Multivariate
Variable N(%)
HR 95%CI P HR 95%CI1 P
Age (years old)
<60 62(38.5) 1
>60 99(61.5) 0.965 0.680~1.370  0.843
Gender
Male 101(62.7) 1
Female 60(37.3) 1.086 0.758~1.556  0.653
Primary tumor site
Right-sided colon 73(45.3) 1
Left-sided colon 88(54.7) 1.581 1.115~2.241  0.010
ECOG PS Score
0~1 144(89.7) 1 1
2 17(10.3) 5.360 3.109~9.243  0.001 1.923 0.989~3.739  0.050
Clinical therapeutic regimen
A 76(47.2) 1 1
B 45(28.0) 0.272 0.176~0.421 0001 0.663 0.403~1.092  0.010
C 32(19.8) 0.244 0.143~0.416  0.001 0.476 0.298~0.761  0.002
No treatment 8(5.0)
Liver metastasis
Yes 85(52.8) 1.784 1.239~2.570  0.002
No 76(47.2) 1
AST (U/L)
0~40 141(87.6) 1
>40 20(12.4) 1.401 0.859~2.287  0.177
LDH (U/L)
<332 55(34.2) 1.617 1.106~2.364  0.013
=332 106(65.8) 1
CHE (U/L)
=4140 38(23.6) 0.296 0.198~0.441 <0.001 0.187 0.041~0.850  0.030
<4140 123(76.4) 1 1
FPR
=23.6 76(47.2) 3.944 2.714~5.732 <0.001 1.956 1.014~3.775  0.040
<23.6 85(52.8) 1 1
NLR
=3.56 80(49.7) 4515 3.059~6.662 <0.001 1.525 1.065~2.184  0.021
<3.56 81(50.3) 1 1
CHE-FPR
0 82(50.9) 1 1
1 45(28.0) 7.836 4.694~13.081 <0.001 7.906 4.636~13.481 <0.001
2 34(21.1)  56.660 13.356~56.685 <0.001  39.231 8.189~18.944 <0.001

Notes : A :radiochemotherapy ; B : palliative resection plus radiochemotherapy;C:Cetuximab plus radiochemotherapy; AST :aspartate transaminase;
LDH :lactate dehydrogenase ; CHE : cholinesterase ; FPR : fibrinogen-to-pre-albumin ratio; NLR : neutrophil-lymphocyte ratio
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Figure 3 Survival curves of non-liver metastasis mCRC patients of prognostic value of CHE,FPR and CHE-FPR
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Notes: CHE : A :left-sided mCRC patients with high-CHE ; B :left-sided mCRC patients with low-CHE; C:right-
sided mCRC patients with high-CHE ;D :right-sided mCRC patients with low-CHE. FPR:A:left-sided mCRC
patients with high-FPR ;B :left-sided mCRC patients with low-FPR;C:right-sided mCRC patients with high-
FPR; D :right-sided mCRC patients with low-FPR

Figure 4 Survival curves of mCRC patients of prognostic value between CHE,FPR and

primary tumor location
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