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Abstract: Objective To elucidate the causal relationships between colorectal cancer (CRC) and prevalent
psychiatric disorders through a two-sample Mendelian randomization approach. Methods Ultilizing publicly
available genome-wide association study data, we explored the connections between CRC and various
psychiatric disorders, including depression, anxiety, bipolar disorder, and schizophrenia. We applied three
statistical analyses: inverse variance weighting, MR-Egger, and median weighting. Sensitivity analyses were
conducted to ensure the reliability and validity of the results. Results Inverse variance weighting analysis
showed no significant links between CRC and depression (P=0.090), anxiety (P=0.099), or schizophrenia
(P=0.899). Conversely, a significant inverse relationship was found with bipolar disorder (P=0.010).
Conclusion
anxiety, or schizophrenia. However, CRC may have a causal association with a reduced risk of bipolar

No causal connection exists between CRC and the psychiatric conditions of depression,

disorder, further supporting the existence of the gut-brain axis.

Key words: Colorectal cancer; Depression; Anxiety; Bipolar disorder; Schizophrenia; Mendelian
randomization; Gut-brain axis

Competing interests: The authors declare that they have no competing interests.

W OE. BHY A TRHAZE RN (Two-Sample MR ) 2474 H 955 % ILHA4h £ & 9% 69 B R
% Ao HE RICTAHIEE P L AR S KR RO GWASHIE, it id 5 £ mi . MR-
Eggerde P A5 AR Z A0 7 ik 745 45 AR 5 AnATE . BUBJE . WA B AT At Ab 5 2L R 2 1A 6 %
A, RGBT HBEPIIFE LR TEEBEE, B #5 2mRIETEABEL AR
(P=0.090) . £ &3 (P=0.099) . #iv5Z sz (P=0.899) X MEHEARE Z; {25 A0t B R
REHEMRAERRXEZ (P=0010), &it ZAMBELSWARE, BEEFHASLELRRLZ,
A9 2& B W b5 AR R TE AT R AR 7T A6 2 B R SR BK, Rl BT FPIE T Mo-Ria 4 69 578
SR AN 0AE; BURaE; SCRMREERL AR BARKAUL; B-fidh 3
RESES: R7353 FEMRHE R TR S)FRIAF(OSID):

0 3|5

* AR

71535 TCRCEEF, &tk T A R UTE &

ZE Y 9 ( Colorectal cancer, CRC ) J& & A
KRN EEERZ —, HEWRRAT RIETAE
MR A R = Ak, 2RO AR

s EHEE: 2024-11-17; 1EEIHEA: 2025-03-21

fEHZBAL. 1.210023 &%, &7 PEHXRFE AR
EFr; 2.210023 &7, T4 P E A M S E A #
s

BEIEE: Ak, B, HE, 30k, LERFFE
h By s AP B A%, E-mail: haibocheng@njucm.edu.cn,
ORCID: 0000-0003-3329-2225

TEER M. ik, ¥, MEAEE, TEZNFFTESG
% TR BATE, ORCID: 0009-0003-1162-5751

TAHFN H 25 IR A A3 TUAE PR B AR
X EPEREBRNRIITRA, IR AR YT 5 UL
A RERPEE . SILFEE, i i AT 5
i, OHRA B EEN. CAZTERY,
RS AR 25 JR A R B R OB T R O
HREIR, B A I8 . IARSERT RSN TG
PIREL BN Rk AL R N R g VT NV RE I
A, HET R B S fECRCHIIZTr g 2
e, XHEAEA AL . BIRER MR miE
REAY R I52 22 N R B2 B 3 T RE RN


mailto:haibocheng@njucm.edu.cn
mailto:haibocheng@njucm.edu.cn
mailto:haibocheng@njucm.edu.cn
https://doi.org/10.3971/j.issn.1000-8578.2025.24.1154
https://doi.org/10.3971/j.issn.1000-8578.2025.24.1154
https://doi.org/10.3971/j.issn.1000-8578.2025.24.1154
mailto:haibocheng@njucm.edu.cn
mailto:haibocheng@njucm.edu.cn

AYBERH a8 I 272025 9F 5552455568 Cancer Res Prev Treat,2025,Vol.52,No.6 o 497

FERG A B R 517, — T Metafiff 57 125 SR 1
CRCIIZWr . 27 SAEM PR 1Y K A AF AR IEAR G
P, HRURRS P ™ B R 1 AR i A3
AR TS A LI R R s A i 5T 3
FEIARIE | HS Rl SLRE SRR PR E M CRCIY S
R PRI, T CRCZ 5 23 AR IR A B 1Y
JUBSATIA N

TR BEHLIE ( Mendelian randomisation, MR )
I 5 % 85 R A A DG 1Y s A48 Ao T HAR
i, ORI RN R SR M BER R, MK
TRGNEWSE, AT 321550 A D (A5 R0 sz v PR SR
KRR, (Ef8 72585 545 R 1 & J7 T HA B
WARS, ARG, FRATN S A TG 8K BEAL
1t ( Two-sample Mendelian randomization, Two-sam-
ple MR ) , DIHIRLE A9 43R4 A5 ( Gen-
ome-wide association study, GWAS ) HH1CRC. A}
i AR« OBURHT IR RS FIRS o 43 2LAE A B AL
P R HAl, PRITCRC S ik 4 DK #h 2B 1
RKFR.

1 #ZREFE

FH T AR A 90 02 6 2 WA AR A B8 i 1) T8 O
M, HIICTFEIMNIEEERHE
1.1 585G AR

RIS WA 1, CRCHGWASH I K A
HEFHEEMRC-IEU ( https://github.com/MRCIEU )
AR o B RIREAK F1470 002151 KR -
H AP CRCH 6 581 FIXT BE & 463 42141, £ 75 P
¥AF iR 2 25 1 ( Single nucleotide polymorphisms,
SNPs ) 24 182 361>, MRER M\ 52 52 54 4 v i
WefE R T HASE (Instrumental variables, IV ) HJSNPs
PR LR A AR (1) IVEREREHRER
UM, (2) IVHHAMRZAEZEL L, (3)
IV 7 NS85 )R T0 K FRATTI E SNPsfY i

Assumption 2

_____ .,x__-_-----------------———————> Confounders

PEPRUE I P<5x107°, H A BRI T0.01, N
TR AR R, FRATIAIBR T 31X 2L SNPsHYIE A
A (R*<0.01, RAEME>10000 kb) , HAPRSE
7N SNPSTE 2 % K vh F fife B 10 28 S T o LAt
20k, HA30SNPECRCEEMK, BEARGER
WL, AT PRUEFT 6 8 Y SNPs X FCRCHY XU A
SEAHSCHE, F’AT1E LF>10R AR AAESS T E A",
i, Wl LSNPS A EoR, ST T
ELXTCRCA TR A A Tl fig

1.2 PARAE . F2REIE . SR IR BE RS . Ao 24
E MG 2R I GWASEL

R T RERAEAE S, FRATE UK P 2R N
GWASHEHRS T RER A AR RIHLIG, 5T Pl ey
GWASHEUE 32, FATH T HA R, B 5CRCHM
K301 SNPs PAAH L Y AE Pl 2K P55 GWAS i 47
e, IFRRECEANTRRON K /ANAR DR . R T R
CRC /2 75 3 3 HoAh 6 PR 2 XA il 2 3] vp
fEH, 1% 2 Phenosanner#(#& & ( http://www.pheno
scanner.medschl.cam.ac.uk/ ) LA HERRVETE W) 22 5001
T HARG, WNFRATT A B WA | % 25 Y B HIR S5
LRSS AR AR,

1.3 MRAMHT

iz W Z A (IVW ) . MR-Egger Al filAY
i (WME) LS MR, =Rt ik
HTARMEAME, G T, 15 Hass
WH AT,

B, IVWIRIRFTA IV AR, FEER I
FE [ 2 MO L) T AR S5, EMRT R
A, RS FATTE 4238 1 K5 & Phenosanner
s RS v REHERR 5 IR 4 AH CAISNPs, (HAT5 AT K
MR AR R AT RexT a5 5 e iy, FrAFRATINA
MR-EggerMIWMEJ; EEAE A #h 78 7715 . MR-Eggerfiit
W100% 1) 5% A8 AR 2 TCALIV, I Hal i i g
R I RV WAL THE P A 5 bR T WMEfR %

Y

Instrumental variables (IVs) Assumption 1

Associations

¥

Outcome

Exposure PR,
f f f P 1 L sychiatric disorders
Single nucleotide polymorphisms e RSy !
(SNPs) for exposure Depression,
Anxiety,

' Bipolar disorder,

1 Schizophrenia

1

! Assumption 3 1

L —>x ------------------------------------------------------ !

Statistical analysis methods:

MR analysis: IVW, MR-Egger, WME
Sensitivity analysis: Cochran's Q test,
MR-Egger intercept tests,
MR-PRESSO and Leave-one-out methods

E1 #REHEHTE
Figure 1 Outline of the study design
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Table 1 Thirty SNPs associated with colorectal cancer
(CRC)

SNP EA beta SE P
1s4546885 G 0.072 8 0.0123 3.24E-09
112025420 G —0.106 9 0.014 1 341E-14
1s57064586 A 0.096 5 0.0153 2.84E-10
12853672 C —0.086 5 0.0125 4.52E-12
rs1445011 T -0.1110 0.0178 4.49E-10
1s7722513 C 0.1106 0.013 1 3.10E-17
rs3735491 C 0.0849 0.0156 5.26E-08
rs2511653 C 0.0912 0.013 6 2.00E-11
1s6983267 G 0.1552 0.0125 2.14E-35
rs10811654 A 0.073 6 0.0122 1.61E-09
rs10971921 G -0.0856 0.0145 3.56E-09
1s72777082 G 0.1257 0.0128 9.21E-23
rs704017 A —0.088 7 0.012 6 1.93E-12
rs12241008 T —0.118 3 0.0160 1.43E-13
rs10832544 A —0.068 1 0.0124 3.98E-08
rs7130173 A 0.093 1 0.013 1 1.19E-12
rs12822620 C -0.1137 0.0163 3.05E-12
rs11108173 T 0.074 1 0.0135 4.04E-08
rs8001158 T -0.1274 0.0202 2.85E-10
1s8022952 C -0.079 8 0.0132 1.49E-09
1s79207432 G -0.168 6 0.0225 6.71E-14
1s2439411 G —0.103 6 0.0179 7.14E-09
rs1078643 G —0.089 0 0.0146 1.09E-09
1s76409885 C —0.086 7 0.0135 1.34E-10
rs11874392 A 0.1573 0.0126 9.11E-36
128570619 G 0.162 6 0.0279 5.61E-09
rs2423154 G 0.088 4 0.0153 7.57E-09
rs6086194 T —0.103 5 0.0138 6.38E-14
1s6066825 A 0.0943 0.0129 2.67E-13
rs2427313 G 0.1003 0.016 5 1.21E-09

Notes: EA: effect allele; Beta: effect size; SE: standard error of beta.
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ZIVWHIMR-Eggerf#] Cochran’s QY P<0.05% 7~ 17

TEMTE SIS, (2) MR-Eggerlsl 1 (0 i
<0.05FRAFTELAMED; (3) FIH“EE— A

A TE R SNPsXT 25 A B KM ; (4) MR-
PRESSOVA, & 5 A 1E 540 A I SNPSAETE . 1)

EL AL 25
SEEEP,

2 #R
2.1 MRMHT

IVW i /RCRCSHIARIE . FEIEIE . AHH 0 240E
Z VA KR, MR-Egger/M W7 R I
EHERBHIVW S TIARIE . A2 EEHE . R/ 245E 2 8]
FERE KR . WMERHFCRCHIMARAE . FEREAE |
KA 43 240 1 AR OC R AEWT 5TIVW . MR-Egger4f
W—E, W3, K2A~F, Hit, MROFHEA W
FICRCHIMABIE . FEIAE . AE /> 2L0E 2 (B 777E
(S QN

(HATER I, TVW /R CRCS BUN R I p
XU R ATRAF A S 2 R PSR GG, SR TiTMR-Egger 1
WMEA LR —4518, W33, BT —45%, &
TPF T2 AR BP I BE R MEN /N 2 1107, Jhg)
A184~SNPs, = H7 73 Hr J& I TVW AT At 4347 7 1%
fbetafti J7 0] —2, W4, K2G. 2H, 4EHEY
CRC5 RUFH T SR s XU PR 2 T A E R SR R
22 BT

CRC5 4R 2 M U E i, TVW
FIMR-Eggerff)Cochran’s QP{E ¥ K TF0.05, K&k
B 5 5 itk s MR-EggerlplIH P gk iE #5300 70, AN
IR LR BIAEAE . MR-PRESSO 7540 A FJSNPs
o E W S, < — R ABRIE—SNP)F ,
T A SNPs ) 73BT 25 H 5 95 A 43R SNPs) 43 #7145
AL, RIEE2E R, HIBRAE—SNPJF X 3R L,
AR T SE A, S fafg e vPAl f— 2ok
Rt RAF, AR 280 AETE, R T
W AT F

3 i
AR T CRCERS MR BR Z B C R,

Phenotype Consortium Participation Web source

Colorectal cancer MRC-IEU 470 002 https://gwas.mrcieu.ac.uk/datasets/ebi-a-GCST90018808/
Depression MRC-IEU 462 933 https://gwas.mrcieu.ac.uk/datasets/ukb-b-12064/

Anxiety Neale Lab Consortium 361 194 http://www.nealelab.is/

Bipolar disorder PGC 413 466 https://pgc.unc.edu/

Schizophrenia PGC 320 404 https://pgc.unc.edu/
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Table 3 Causal relationships between CRC and depres-
sion, anxiety, bipolar disorder, and schizophrenia

Exposure/Outcome Method P OR 95%CI
CRC/Depression Ivw 0.090 0.995 0.995-1.000
MR-Egger 0.542 0.991 0.991-1.018
WME 0.959 0.996 0.996-1.004
CRC/Anxiety IVW 0.099 1.001 1.000-1.001
MR-Egger 0.591 1.001 0.998-1.004
WME 0.361 1.000 1.000-1.001
CRC/Bipolar disorder VW 0.008 0.937 0.894-0.983
MR-Egger 0.119 0.834 0.672-1.036
WME 0.158 0.951 0.887-1.020
CRC/Schizophrenia ~ IVW 0.899 1.003 0.960-1.047

MR-Egger 0.758 1.033 0.844-1.265
WME 0.274 0.972 0.924-1.023
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Figure 2 Scatter plot of two-sample MR results and leave-one-out method analysis of CRC with depression (A, B), anxiety

(C, D), bipolar disorder (E, F), and schizophrenia (G, H)



* 500 -

AR B 121202555 5245556H0 Cancer Res Prev Treat,2025,Vol.52,No.6

F4 IVSARRLEERES WABERESZANERXR
Table 4 Causal relationship between CRC and bipolar
disorder after adjusting for I'Vs

Exposure/

Method p P OR 95%CI
Outcome
CRC/ IVW -0.065 0.010 0.937 0.892-0.985
Bipolar MR-Egger —0.205 0.118 0.815 0.639-1.039
Disorder WME —0.045 0.228 0.956 0.889-1.028
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