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A Nested Case-Control Study on Relationship of Circulating
Liver Function Markers with Incidence of Colorectal Cancer

Based on Jinchang Cohort

WANG Zhongge', YIN Chun?, ZHANG Lizhen', CHEN Ruirui', DOU Qian', CHEN Yarong',
LI Siyu', LI Jing', XU Lulu', HU Yujia', ZHANG Desheng?, BAI Yana'

(1. School of Public Health, Lanzhou University, Lanzhou 730000, China; 2. Workers’ Hospital of
Jinchuan Group CO., Jinchang 737100, China)

Abstract ; [ Purpose | To investigate the relationship between conventional circulating liver function mark-
ers and the risk of colorectal cancer. [Methods ] The nested case-control study method was adopted in the
study. Excluding those with chronic colitis, intestinal polyps and malignant tumors and incomplete basic
information in the baseline population, 145 new cases of colorectal cancer during the follow-up period of
the cohort were selected as the case group. In those without colorectal cancer during follow-up, 580 con-
trols were matched according to the same period, same gender and similar age (+2 years) of patients par-
ticipating in the cohort. Univariate and multivariate conditional Logistic regression models were used to
explore the relationship between conventional circulating liver function markers and colorectal cancer risk.
Restricted cubic splines were used to analyze the dose-response relationship between related factors and
the risk of colorectal cancer. [Results] The average age of the participants was 61.24 years old, and
males accounted for 71.72%. The results of multivariate conditional Logistic regression analysis showed
that after adjusting for relevant confounding factors, the risk of colorectal cancer in the second quantile of
total bilirubin was 0.490 times that of the first quantile (OR=0.490, 95%CI: 0.273~0.879), and the risks

of colorectal cancer in the second, third and fourth quartiles of albumin were reduced by 41.6% (OR=
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0.584,95% C1:0.342 ~0.996),42.9% (OR =0.571,95% C1:0.337 ~0.970)and 42.7% (OR =0.573,95% CI:
0.330~0.996) compared with the first quantile respectively. For the colon cancer, individuals in the third
and fourth quartiles of albumin the risk was reduced by 66.6%(0R=0.334, 95%CI: 0.139~0.804) and
80.7%(0R=0.193, 95%CI: 0.066~0.566), respectively, compared with that in the first quartile. No sta-
tistically significant association between albumin and the risk of rectal cancer was found. There was a sig-
nificant negative linear dose-response relationship between albumin and colorectal cancer risk(P for overall
<0.050, P for non-linear=0.191). [Conclusion ] Elevated levels of albumin and total bilirubin are associ-
ated with a reduced risk of colorectal cancer, and there is a linear dose-response relationship between al-
bumin and the occurrence of colorectal cancer. There is a stronger negative association between albumin
and colon cancer risk, but not with rectal cancer.

Key words: Jinchang cohort; colorectal cancer; circulating liver function markers; nested case-control

study; albumin; total bilirubin
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Table 1 Basic demographic characteristics of the study subjects[n(%)]

Factor New cases(N=145)  Controls(N=580) Total (N=725) P
Age(years old) 61.83+10.78 61.24+10.90 61.24+10.90 0.561
Gender
Male 104(71.72) 416(71.72) 520(71.72) a0
Female 41(28.28) 164(28.28) 205(28.28)
Occupation
Cadre 31(21.38) 98(16.90) 129(17.79)
Technical personnel 3(2.07) 22(3.79) 25(3.45) e
Worker 93(64.14) 407(70.17) 500(68.96)
Logistics staff 18(12.41) 53(9.14) 71(9.79)
Education level
Elementary school or below 46(31.72) 195(33.62) 241(33.24)
Middle school 35(24.14) 175(30.17) 210(28.96) 55
High school or technical secondary school 39(26.90) 133(22.93) 172(23.72)
Junior college or above 25(17.24) 77(13.28) 102(14.07)
Alcohol index (kg-year)
0.00 108(74.48) 409(70.52) 517(71.31)
0.01~ 4(2.76) 43(7.41) 47(6.48)
115.45~ 8(5.52) 43(7.41) 51(7.03) 0.097
275.95~ 17(11.72) 43(7.41) 60(8.28)
=810.94 8(5.52) 42(7.24) 50(6.90)
Smoking index (pack-year)
0.00 56(38.62) 263(45.34) 319(44.00)
0.01~ 31(21.38) 80(13.79) 111(15.31)
14.01~ 21(14.48) 80(13.79) 101(13.93) 0.222
27.01~ 18(12.41) 78(13.45) 96(13.24)
=41.01 19(13.10) 79(13.62) 98(13.52)
Regular physical activity
No 46(31.72) 181(31.21) 227(31.31) e
Yes 99(68.28) 399(68.79) 498(68.69)
Often drinking tea
No 77(53.10) 273(47.07) 350(48.28) R
Yes 68(46.90) 307(52.93) 375(51.72)
Vegetables consumption (kg/week )
<2.5 29(20.00) 103(17.76) 132(18.21) f5ER
=25 116(80.00) 477(82.24) 593(81.79)
Red meat consumption (kg/week )
<035 41(28.28) 156(26.90) 197(27.17) T
>0.35 104(71.72) 424(73.10) 528(72.83)
Family history of CRC
No 141(97.24) 574(98.96) 715(98.62) i
yes 4(2.76) 6(1.03) 10(1.38)
BMI (kg/m?) 24.65+2.83 24.40+3.20 24.45+3.13 0.360

Notes : All categorical variables were represented as numbers (percentages),and all numeric variables were normally distributed , presented as means
+ standard deviations. CRC : colorectal cancer; BMI:body mass index
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Table 2 Univariate conditional Logistic regression analysis of conventional circulating liver function markers and
colorectal cancer risk

Factor New cases(N=145) Controls (N=580) Wald y* P OR(95%CI)
ALT(U/L)
Q1(<20.0) 41 161 1.000
02(20.0~) 39 134 0.236 0.627 1.129(0.692~1.844)
03(26.0~) 38 144 0.006 0.940 1.019(0.619~1.679)
Q4(=37.0) 27 141 1.182 0.277 0.736(0.424~1.279)
AST(U/L)
Q1(<27.0) 38 152 1.000
Q2(27.0~) 44 161 0.105 0.746 1.082(0.670~1.748)
Q3(33.0~) 35 132 0.043 0.837 1.056(0.629~1.774)
Q4(=40.0) 28 135 0.463 0.496 0.827(0.478~1.430)
TBIL(pmol/L)
Q1(<13.2) 47 147 1.000
Q2(13.2~) 25 148 5.746 <0.050 0.509(0.293~0.884)
Q3(15.9~) 34 144 1.628 0.202 0.717(0.429~1.196)
Q4(=20.0) 39 141 0.360 0.548 0.861(0.529~1.403)
GGT(U/L)
Q1(<19.0) 38 152 1.000
02(19.0~) 40 147 0.101 0.750 1.088(0.648~1.828)
Q3(26.0~) 29 140 0.456 0.500 0.821(0.464~1.455)
Q4(=40.0) 38 141 0.050 0.823 1.064(0.617~1.836)
ALP(U/L)
Q1(<59.0) 40 154 1.000
02(59.0~) 34 140 0.058 0.810 0.939(0.561~1.571)
03(69.0~) 40 142 0.100 0.752 1.087(0.649~1.820)
Q4(=82.0) 31 144 0.518 0.472 0.819(0.476~1.410)
TP(g/L)
Q1(<73.1) 37 151 1.000
Q2(73.1~) 41 140 0.581 0.446 1.218(0.734~2.020)
Q3(76.3~) 28 149 0.852 0.356 0.778(0.457~1.325)
Q4(=79.2) 39 140 0.296 0.587 1.150(0.695~1.901)
ALB(g/L)
Q1(<45.9) 52 148 1.000
02(45.9~) 31 144 3.831 0.050 0.603(0.364~1.001)
Q3(47.5~) 32 146 3.752 0.053 0.609(0.368~1.006)
04(=49.0) 30 142 4.268 <0.050 0.575(0.340~0.972)

Notes: OR :odds ratio; Cl:confidence interval ; ALT:alanine transaminase; AST:aspartate transaminase; TBIL:total bilirubin; GGT:gamma glutamyl

transferase; ALP:alkaline phosphatase; TP :total protein; ALB:albumin
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Table 3 Multivariate conditional Logistic regression analysis of conventional
circulating liver function markers and colorectal cancer risk

Model 1 Model 2
Factor
OR (95%CI) P OR (95%CI) P
TBIL( pmol/L)
Q1(<13.2) 1.000 1.000
02(13.2~) 0.508(0.291~0.889) <0.050 0.490(0.273~0.879) <0.050
Q3(15.9~) 0.765(0.455~1.287)  0.314 0.713(0.412~1.233)  0.226
Q4(=20.0) 0.937(0.569~1.541) 0.796 0.901(0.530~1.529)  0.698
ALB(g/L)
Q1(<45.9) 1.000 1.000
02(45.9~) 0.594(0.355~0.993) <0.050 0.584(0.342~0.996) <0.050
Q3(47.5~) 0.586(0.352~0.976) <0.050 0.571(0.337~0.970) <0.050
Q4(=49.0) 0.563(0.330~0.960) <0.050 0.573(0.330~0.996) <0.050

Notes: OR ;odds ratio; CI:confidence interval ; TBIL:total bilirubin; ALB:albumin

Model 1:included TBIL (<13.2,13.2~,15.9~, =20.0 pmol/L.) and ALB (<45.9,45.9~,
47.5~,=49.0 ¢/L)

Model 2:included TBIL(<13.2,13.2~,15.9~, =20.0 pmol/L) ,ALB (<45.9,45.9~,47.5~,
=49.0 g/L) ,family history of colorectal cancer(yes,no),smoking index(no smoking,0.01~,
14.01~,27.01~,=41.01 pack-years) ,alcohol index (no drinking,0.01~,115.45~,275.95~,
=810.94 kg-years) ,regular physical activity (yes,no),often drinking tea (yes,no),vegeta-
bles consumption (<2.5,=2.5 kg per week ) ,red meat consumption (=<0.35,>0.35 kg per
week ) and body mass index(BMI) (continuous )

Table 4 Multivariate conditional Logistic regression analysis of conventional
circulating liver function markers and risk of colon cancer and rectal cancer

Colon cancer Rectal cancer

Factor

OR(95%CI) P OR(95%CI) P

TBIL( pmol/L)

Q1(<13.2) 1.000 1.000

02(13.2~) 0.430(0.157~1.175)  0.100  0.632(0.294~1.358)  0.240

Q3(15.9~) 0.966(0.370~2.520)  0.943 0.656(0.309~1.394)  0.273

Q4(=20.0) 0.840(0.344~2.052) 0.702 1.161(0.556~2.424)  0.692
ALB(g/L)

Q1(<45.9) 1.000 1.000

02(45.9~) 0.519(0.224~1.201)  0.126  0.536(0.250~1.149)  0.109

Q3(47.5~) 0.334(0.139~0.804) <0.050 0.789(0.383~1.627)  0.521

Q04(=49.0) 0.193(0.066~0.566) <0.050 0.827(0.400~1.711)  0.609

Notes: OR :odds ratio; CI:confidence interval; TBIL:total bilirubin; ALB :albumin

Model included TBIL(<132,132~,159~,=200 pmol/L),ALB(<459,459~,475~, =490 ¢/L),
family history of colorectal cancer(yes,no),smoking index(no smoking,0.01~,14.01~,27.01~,
=41.01 pack-years) ,alcohol index (no drinking,0.01~,11545~,27595~, =810.94 kg-years) ,
regular physical activity (yes,no),often drinking tea(yes,no),vegetables consumption(<2.5,
=2.5 kg per week ) ,red meat consumption (<0.35,>0.35 kg per week) and body mass in-
dex (BMI) (continuous )
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Notes:OR :odds ratio; Cl:confidence interval; ALB:albumin. Model adjusted for matching factors including family history of colorectal cancer
(ves,no),smoking index (no smoking,0.01~,14.01~,27.01~,=41.01 pack-years),alcohol index (no drinking,0.01~,11545~,27595~,=810.94 kg-
years),regular physical activity (yes,no),often drinking tea (yes,no),vegetables consumption (<2.5,=2.5 kg per week),red meat consumption (<
0.35,>0.35 kg per week),body mass index(BMI) (continuous) and total bilirubin (TBIL) (continuous)

Figure 1 Adjusted odds ratios of colorectal cancer risk with albumin
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