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Abstract

Objective: The purpose of this study was to analyze risk factors of advanced colorectal adenoma
and the association between advanced colorectal adenoma and serum bilirubin. Methods: A total
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of 415 patients who underwent colonoscopy in the Affiliated Hospital of Qingdao University from
May 2017 to June 2022 were included in this study. Univariate analysis was used to study the risk
factors of advanced colorectal adenoma, and multivariate logistic regression was used to further
analyze the association between advanced colorectal adenoma and serum bilirubin. Results: The
advanced colorectal adenoma group had more patients with male sex and a family history of colo-
rectal cancer. The mean age, serum direct bilirubin (DBIL), neutrophil/lymphocyte ratio (NLR) of
patients with advanced colorectal adenoma was higher than those without. Patients with advanced
colorectal adenoma had lower total cholesterol (TC). Serum direct bilirubin was independently
associated with advanced colorectal adenoma. Conclusions: Gender, age, a family history of colo-
rectal cancer, serum direct bilirubin, neutrophil/lymphocyte ratio and total cholesterol are asso-
ciated with advanced colorectal adenoma. Serum direct bilirubin level is an independent risk fac-
tor for advanced colorectal adenoma.
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1. 518

R 2018 FE A BREIEGTHEUE, 45 B (CRO N R BRI 58 = RT3 58 ZmnEE
fpgi[L]. 7EHE, JEJLT4ESR CRC IR R MIET % —H 2 FI##5[2] [3], CRC TRy H [E fE 1
A= fir fek R E ERRE 2 —

KZH CRC RELEMER, “HYR - e~ & CRC KAERTEERRE, 45 HMIRM 2 CRC i E K
FERTE[4]. R IAIVIRRSS e, JCH R E R, TR CRC AW E A EEE L. A&
LR =042 —H AR ARG © BRER >10mm; @ ZREIRIRR IR & IR 2k IR E
FEd 25%; @ fEA =HON E R R .

MiERELT R 5 2 My eI o5, B35 CRC [6]. B EE[7]. M [8]. FLARE[]. e f IS JHLT R (TBIL)
A1 DBIL A Fext B 20 W35 BEAIC, X TS A2 2R LT CEA FBESEHLR 19-9 [7], wI DMEN B A
IS TR Rl 7+ [10]. ZEAE/NRRRIfE S, & TBIL Al 32 H 40 2 (Indirect bilirubin, IBIL) 5 KA G
AAFREMR1L]. B ERE AL E S, TBIL K FEE R 5 FAFYEE LK. FEE
—DURBUEE R A b, W 90 ISR B L5 IR 21 329k B s A T I A A CRC XU PR [12] . LIS AR AL
FAKTTEYE CRC BHIIMESEHEBMBEARAR, AfLMEAN CRC T A HMFEFR[13] [14].
Gumpenberger % N AT I — A 4 240 7T S, CRC B3 MIEIHLL R/ PR TR s, HoRBA R
25 CRC (IR AE[15]. ART, E3EA W7 HRIE M5 IH LT 2K 15 45 B s IR 2 TR 95 &R

AW TR BT 415 2485 SR A B IR PRRHE, R LSS B = f IR 5 I35 I £ 37K F- 1Y)
KR

2. Ik
2.1 B
ek 2017 4 5 1 22 2022 5 6 JI £ &y K2 I I B e 52 485 i B A 2 0 S0 S A 1 e B 1A R 3 e
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HeBRPRAEA[16] [17]: 1) HVEMIE (LG CRC)MISE B = m M R ¥ 2) M2 455t Tiayr sl B
FARIERE: 3) JIEMEMR . B IR R AR 4 EE S A 1E . SRR SRR EE; 4) B4
TR R . BRAGIN 415 2 . T IR BBER, PRt s R A A A . X T 7L
BAER 1964 4 (/R FEREF) LHEBIER, PRGN R RS AR . 7 5K 8 =R it
AL TSV R (I FEAHE S QYFYWZLL27184). AW 7@ it B U 4E ) 415 B, SLih =R sk
oK AT B K R B R P 6 5

R BB R E SR E D 28FE NN EIMSE RGN BRI, ik
o 2H AU B A A

2.2. Gt

IR DB (A )RR, 2 KB oh & R R A 0T GUiT 2 00T . S B AR KR
B RIESHMFRNTIE + brEZESP (YA AE), M t AR EE - B e, MA
—JC logistic [IHBEAT 2 KZ W, Gt #REZRREN p < 0.05. SPSS26.0 At H T-H 4 73 #r,
GraphpadPrism8.0 # {4 H T4 K.

3. HR
3.1 —RREER

AW TSN 415 B 55 I Bk 2 8 A R G R 85 86 191(20.72%), JE 2. A 3 170 191(40.96%),
AR AR 2 A (B HG  1E E  B A ) BB 3 68 1511(16.39%), iR i 91 £91(21.93%), JE =#H LA
Ak van fE R 2, 3L 329 151(79.28%) . < 1 Oy 415 451) 18 2 ¥l RARFAIE, JH rh iy f iR 4 26 2 55 17 68 141)(25.19%)
M 18 191(12.41%), “FI4E0E 57 % AEE a4 55 14 202 151 (74.81%), #tE 127 4(87.59%), T34
% 52 %,

Table 1. Clinical characters of 415 patients

= 1. 415 Bl B Z S REHE

ok e fa iR A e fa s 4 o fi
(n =86, 20.72%) (n =329, 79.28%)
P51 <0.05
% 68 (25.19%) 202 (74.81%)
5 18 (12.41%) 127 (87.59%)
AR 57.02 +9.48 51.83 +9.48 <0.05
BMI 25.53 + 3.58 25.62 + 3.45 >0.05
R 52 >0.05
2 31 (24.60%) 95 (75.40%)
& 55 (19.03%) 234 (80.97%)
RIE s >0.05
2 26 (23.85%) 83 (76.15%)
& 60 (19.61%) 246 (80.39%)
I >0.05
2 31 (24.60%) 95 (75.40%)
& 55 (19.03%) 234 (80.97%)
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Continued

W >0.05

J 5 10 (18.18%) 45 (81.82%)

%5 76 (21.11%) 284 (78.89%)
45 B K <0.05

& 10 (45.45%) 12 (54.55%)

5 76 (19.34%) 317 (80.66%)
AFP 2.99 (2.39~3.98) 3.01 (2.21~4.22) >0.05
CEA 2.33 (1.36~3.19) 1.77 (1.16~2.64) >0.05
CA19-9 8.25 (5.23~13.66) 9.49 (6.35~14.8) >0.05
ML EE 148.21 £ 15.45 145.56 + 15 >0.05
Sl 412.79 (275.7~564.19) 352.48 (259.66~504.85) >0.05
NLR 1.95 (1.27~2.21) 1.58 (1.22~2.03) <0.05
PLR 114.88 (88.36~143.33) 117.39 (92.31~142.27) >0.05
TBIL 16.49 (10.89~23.53) 16.67 (12.5~20.97) >0.05
DBIL 4.62 (3.31~7.05) 3.72 (2.77~5.3) <0.05
IBIL 10.74 (7.62~16.5) 12.8 (9.15~16.16) >0.05
TC 4.88 £1.03 5.15+1.04 <0.05
TG 1.37 (0.98~1.97) 1.35(0.98~2.07) >0.05
HDL 141 +0.45 148 +£0.51 >0.05
LDL 2.89+0.84 3.01£0.79 >0.05

SIl, RGMERZE AL PLR, MU/MRHEAKE AR 4iE: TG, Hih=f; HDL, m#%EZNE&EA; LDL, K

HREMREA

32. BfeRERKERS

BRI EREE 1), mEldalth B ](25.19%) & % m T 1t (12.41%) . & G R 417 184
%57 %, KPR 52 SMAEmEfGIRA, WAFBEESITFER. SRR b A% E R
FE L) BT eI TE . NLR B, TC HAK. mfalpga Sk amftt, BMI ERES ¥ £ R
o G R 2 R R s R s R R LU R v, HIE R E S E R

WK LR, SERGRRAMT, maltmdlEss DBIL E s, TBIL M IBIL LREFZER. 1k
PREZE R, ¥ DBIL #Ab sy 545, N ROC #iZ& (14 2)#f e s L Ilm FHE > 3.78 pmol/L, i ZE A
(AUC)A 0.62 (95%Cl: 0.55~0.69, p < 0.05). 41 2 fizn, 152 K3 logistic [H1A 53 HrH, BE81 11 V51
FERY . R S G B S 2, DBIL > 3.78 umol/L & 7 G ARSRE A ST fE K X, OR {4 2.20 (95%Cl:
1.28~3.80); 8 2 RIEPER FlS. B KESE . NLR. TC, DBIL >3.78 umol/L /2 /= f& & 1) sk
SfE R E, OREHA 2.11 (95%Cl: 1.22~3.65).

3.3. FEMHMBBL RS SERBEXRTH

3 fias, MG RKEEMERN D BEZR . B4En TBIL 5 DBIL /KFE ¥ &, IBIL 1
SEMES, WE 3, R, EE R R DBIL KPR G R B T v, (E kb DBIL £
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THTCRE R AL B, SR R TBIL 5 IBIL K5I Em fa iR S AL 2 R+ .
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Figure 1. Association between serum bilirubin and advanced colorectal adenoma
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Figure 2. ROC curve of direct bilirubin
2. E#%RBLI % ROC #i%k
Table 2. Multivariate logistic regression analysis
5= 2. %A logistic [EYA5
DBIL 0 e Ay 1 R 2
pmol/L OR (95%CI) p 18 OR (95%Cl) p1E
<3.78 194 13.40% 1.00 1.00
>3.78 221 27.15% 2.20 (1.28~3.80) <0.05 2.11 (1.22~3.65) <0.05

SRR 1. RRIEVES). AERY. WS, SSERE S, PRI 2. RRIEMER. 4ERY. ZEMEKES . NLR. TC.

Table 3. Association between serum bilirubin and gender

3. BB RSMAX AR

MiERELT 2 pmol/L FE peq s p 1E
TBIL 17.41 (12.45~22.27) 15.8 (11.69~19.76) <0.05
DBIL 4.2 (3.13~6.09) 3.51 (2.6~4.74) <0.05
IBIL 12.53 (8.94~16.66) 12.3 (8.49~15.41) >0.05
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Figure 3. Association among gender, serum bilirubin and advanced colorectal adenoma

E 3. AREMAMBRIRSEEGSERBEXR

4. 7ig

FERATRF IR A T, YRR 05 e R 1) S 2R B UIAH OC[16], AR ALRIFE R, w5
PELCBIEE i, PRt T e e R . Yl ZE R st Sefe . AR . IRE I OR[17]. RS
CRC Z [MAFEF B AR, — TSR 7T meta 04T 27n, BRI 20 32 AREH CRC XU b (Risk
ratio, RR)4 1.14 (95%Cl 1.06~1.23), &KW 40 2 ABF RR 4 1.31 (95%CI 1.12~1.52) . L5 4 FiIRAH 2 AH
Et, BEAEMRHAZE O 10 4F 5 i CRC KU IT4A T B, 70K 26 425 CRC KU 2% T F%(RR 0.88, 95%Cl
0.79~0.98) [18] [19]. ATt R L 5 m fE Mg LR E MG, 5 CRCHHLL, WH 5 e i deg XU 2 [A]
(IAH SV P BB 85 [20] [21]. LRI R AE CRC R HLE H ke B EAE H[22] [23], AWFFLIRIFER A 45
LV S0k B2 ) SR v G R SR 2R T o R I R AR R R AE S N B VA SR [24], AP LT R A
5 SII. NLR. PLR A LAfE—ERRE b4 & 9ORE [ B . A7 NLR 545 B g s i 2 [25].
BR[26]FH K. —LiFF 4 H NLR 5 CRC B Wil /G MALAHSS, & NLR I CRC &3 S A HIAG i A4k
AE L2 D/ [27] [28]0  S&E W I Jeg 4t i o i sk BR -, A% [R1-F--xB (Nuclear factor kappa-B, NF-kB).
=5 SRNEE S R T 3 (Signal transducer and activator of transcription 3, STAT3), #2774 5
FHIRI JOREA T [29] 0 IR L SOREA T S 4NN HE . A vg ks bR - IR A(EMT) I A e g -
YHREFE A IS [30]. FRATTMAT o0 Hh 45 B v e R R NLR S T, W S0 7E 1= fa R - e
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Al REEC R —E IIEH .

M7 B 21 287K P15 5 1 W 08 AR A o A F S s IfL 7 E 20 3R VR B A T = I AR CRC
()RR FRAR[12] [31], A PABIH 90 0 /R SR 4% L35 R AT 29K E 5 45 B e R s XUR TE 56 [32] - BE 4R if i iH
LLFEACPAEEM IR 22 5 [12] [33], LWL ZE R BRSSPk MU AR 2 A k. MIGMHL %S CRC
PR 2 T8 FR) 9% 38 i 2 5 25 IR RIE FUAIE S » 11 DBIL #1.(>3.60 umol/L) CRC fE 447 5 vy POk L 405 2 A2 ATtk EL 7
RIELE], AAFRIEAC, DBIL WI1EJN CRC SVAAF BN TC s AL A7 B BB SE 1S A= bs 5 4[13] [14] [34].
5 TBIL 41(>13.1 umol/L) CRC &% HUAK TBIL 41 EAAH /N, (HikE g E ¥ 6], — WA
HHZ AR B CRC B IS AR L1 = /KPR T I8 &5, 3R B 41 3 7E CRC K ke ml Rt 31— 2 AF FH[15],
BARBINUR T E L 2 TR R . AR, mfalvgd S DBIL B3 m TAEmalifa, TBIL
5 BIL Gl B 5 L 2 5. M ROC #IZk, 455 UK R B 2083550, & DBIL
R AEIG FHE A 3.78 umol/L. fEZ K 2 logistic [aIH 53 #rHh, 2 MRRIERBAYS B 7R DBIL > 3.78 pmol/L 725
FE R AT R 3, OR B 2378 2,20+ 2.11, Ui DBIL > 3.78 umol/L B+ i i Ji I £ 5 KU TH s £
25, BT, Mok, ABE, B2 RAINARIT 2 50, XA BN PAB R E I S E A B s
BT U8 B 185 22 25 (Y0 BBl P 1) I 35 PR AT /KPR i), 485 i o i e 363 IR T o

M ABLT Z K AR 1) 2 5 [35] - TESEE M — A EEEd, BHRmiEIRa 2K B8 m Tt
[12], X AT HEAE T 53 1 e Fr) M J 2 R0 2 v P 20 4 M AR /K ST [36] 0 — TSR F R 1) 22 R o 9 S
B IS 1BIL ZKF 5 53 PE CRC KUK R IEARDG, 15 2otk 2 A AH DR [36]. M FRATM s Box, 5tk
P IBIL KP4 B W e fa g MU e o . ik rh, e i JE 5 1Y DBIL /K-S e i s i 5
o o PR R IR A 0 B R A A A R TR (UGTIAL)E AR 21 2 AR At 1) 8 224 FH[37]. 1BIL 5 UGT1AL
gy, NEEI RV R AT, 1BIL B i B R BT RkIE UGTLAL BE[H7E CRC
HREILZAN, 5 CRC B L8 BT WG FHOC[38]. B AN M M IH 240 2K F 1) 22 S T Re 5 7k
W UGTLIAL K1k iEMEAHIE[39]. UGT1AL Z KA1 CRC KUKk & A RefAEME M 22 7 UGT1A1*28
SRR B A BRI SRS R 2R, E ot N R R R [40] .

M5 RH AT 25 5 45 B IR B LE AN B . 76 IBIL {EH T KRS it 78 b 2R, 1BIL
HIZES SRR, BRI EOER .. A EIRESHAREE ¢ 58, Hit—PESHR
JHTI[41]. AEACAM, HHZT 3 n] d ik s 2R AR A2 R 4 W e 4R B R T2, BHZL 3R 51 caspase-9 [ 5+
PO, (R gi R o RGN AT b, JF ik 45 Wi 40 i b i) R0 AR B I PR 0 . XA R AE
CRC R4 R B A IR AL BB AL RE[42] . MyEIHL R B 535 P05 MPUAI R [43] [44], 565
IRARZT ZNE N A 2 (4 A O o AR 20 e 4l e B AT A B, (7 B e i e Hh 3R B
H AR AT IR PE[45], X AARRE T LIS AR L 2K AEAS A iE RS« TS B AN R . — T R 1 3
WVISLIRHE AR, IBIL Rl R EE A R R A, PR R S 40 B AR 2R R T, R RGN T S
TR R [46]. INOS (7 T2 — Uk 0 & i) 300 70 0 S s mT i APCM™* /N B P 425 B W R IR0 T Ak
[47], Smith 25 A FOHF 752 B, APCM™/INER 1 AR IELT 20T PRI 38 INOS 2235 , {EL 3 A 40 i 18 i 72 1k
Xof 45 L Mg M Rg 1) s e M DA R [48] o TS 20 SRS B 40 115 5 18 B DR SE 5 2 B e (1) R A2 %, 20l ik
A REA AL 2 A0 [49] [50]. MLy ARLL 355 45 B IR 2 [A] ¢ R IR AR DG AL 75 208 2 (R TR AR 2R

XIFFEA A — L /IRYE. B0, HaE 2 R OIREER), T E AN IR UEAT 7RI S RA T 45 5
IeAh, 1) R A PR R I A, X R RE BT A K R A T D R £

5. &
VEGI. SRR, SERESL . BEIEILIE . i cp VRN R G I R R 45 B
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