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a two-sample Mendelian randomisation study

WANG Xuemei'”, YANG Hao', SONG Yang’, CHENG Shichao*, ZHANG Tingting’, WANG Yanchun’
(1. Department of Traditional Chinese Medicine, People’s Hospital of Zhengzhou University, Zhengzhou 450003, Henan, China;
2. Department of Traditional Chinese Medicine, People’s Hospital of Henan Province, Zhengzhou 450003, Henan, China;

3. Department of Traditional Chinese Medicine, People’s Hospital of Henan University, Zhengzhou 450003, Henan, China;

4. The Third School of Clinical Medicine, Henan University of Traditional Chinese Medicine, Zhengzhou 450003, Henan, China)

Abstract: Objective To investigate the causal associations between antidiabetic medications ( exogenous insulin, met-
formin, rosiglitazone, and gliclazide ) and the risk of malignant tumours in women using Mendelian randomisation.
Methods Summary-level data from genome-wide association studies (GWAS) in the IEU OpenGWAS project were

analyzed. Exposures included four antidiabetic drugs ( insulin, metformin, rosiglitazone, and gliclazide) , with female
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malignant tumours as the outcome. Two-sample Mendelian randomisation analyses were conducted using inverse vari-

ance weighting (IVW, primary method) , MR-Egger regression, and weighted median approaches. Heterogeneity was

assessed via IVW and MR-Egger, pleiotropy was evaluated using MR-Egger intercepts, and leave-one-out sensitivity

analysis tested result robustness. Results This study showed a positive causal association between insulin treatment and

the risk of ovarian cancer (OR=1.08,95%CI. 1.03-1.14; P=0.004), a negative causal association with the risk of
cervical cancer (OR=6.14x10""",95%CI; 2.00x107"-1.88x107%; P=0.018), endometrial cancer (OR=1.86x10"",
95%CI; 6.47x107°-0.533; P=0.029) , breast cancer (OR =4.83x107*;95%CI. 2.02x107°-0.116; P=0.006) , and
HER( +) breast cancer subtype (OR=2.4x10"*;95%CI. 1.64x1077-0.351; P=0.025), and a negative causal associa-
tion between metformin treatment and human epidermal growth factor receptor ( HER) ( +) breast cancer subtypes
(OR=2.14x10"2;95%CI. 1.36x107°-0.337; P=0.006). No horizontal pleiotropy was found in any of the above

studies. Conclusion Exogenous insulin increases ovarian cancer risk but reduces risks of cervical, endometrial, breast,

and HER( +) breast cancers. Metformin lowers HER+ breast cancer risk.

Key words: Female malignant tumours; Breast cancer; Insulin; Metformin; Mendelian randomisation

U018 P I P 98 A 6 i LR e A A
ZGEI0 0 SR R R TR N TR = b R R
SRR R GEIT, 2020 4E 4 BR A Ve TR R T R
2261 419 f, 5 SR E LN 11.7%, 3L 1
684 996 il , 15 & L PESREIE JE T NECE 67, [R] s B
B CE U T8 N B R B0 130 T3],
FET- NEGHE 70 J7 0], K0 R AL T 3 Ji £ v
PERPIR RIS

B 4k A T 88 4k HE R i e, LUK R
AR B AR R E A REAE T R, T E] 2030 4R
WA 5.79 A2 N BB BRI, 2045 45006 18 i &= 7
¢, Hor 2 BOBE PR 9% o5 HE 90% ~95% ', BT &
B, S AR A VR A L, 2 U PR 5 00 1 i =2
LA —E WA —J7 i, AR K &
51 & A EAL R IOA DNA 35477 , W £ 2 98 400 B
KB R A AR R A R AR T 22
R LI S I ARG B, o5 — i, B T
TP, (A5 H M 4 ZUNT IR ) 2R U AR, JBE 5 3R
ARV, 0O A B 1 5 e A% DT A 2 AR O R
JRUT BRILZ AN IR P 1) 4> B L S AR S AR
B KRIEIEEERNE

2 AU BRI 1 Jy — i v Sl , HoR 7 7%
BIRMFFSE G i ROEERIE 5% & B, BUME PR 9 24
WXt A o IR ) A R T R AE ARV RS BR AL I 5
M), et FH OIS R W A e — ) 24 [ A 245 4 ] i 0 A
PEpE B K AR — B AR E AT FEM S5
W TRV B MBI R A5 A—3,
FHUHE IR 2459 5 A e 2 ] R O6 &R R
S (RN

S5 I iR AN, o A8 R BEALAE 2 BT 4
PET — B0 85 A8 B 18 T DT i 38 % 00 114 PRI

RRFR ARWTER N PIREA d AR BELAL 7 1,
FRGEVEA R Z A H OO s S R AR 51 5
R IT 2 BUME IR 25 25067 ML P R
TeA Y PRSI

1 #ZREFE

1.1 #HRER
1L.1.1 WFgiTt

ARG HE I A% 1 1R 2 A5 (single nucleotide
polymorphisms, SNPs) {Ey T. HAS &, #R 4l & 18/
BEBILAR 53 BT 1) A T 0 328 43 1) T B w0 200G 2
3ANEAMRIE Y e, e BGR LA R ) T H AR
SRR R (BUBIR W 2590697 ) B UIA G HOK,
PRI T 2 AR s 0k S AR IR AR R e
T EAR G ) 5 e 2 5 R R RIORE PR 25 40 1Y
el FH T A1 LA 3 458 O 52 ) 45 Ry (Lo M R ) .
o AR FEALAL AT BT AR FMBGR WA 1 T
1.1.2 HdE ki

AR B A s A AR i T HAR R ok A
IEU it 4 2 PR 2 G R A 5T ( genome-wide associ-
ation analyses, GWAS) Ii H ( https://gwas. mrcieu.
ac.uk/) , Hr ZHUBUNCRIER & 28 7™ 8 FH %) SNPs
) GWAS ID & ukb-b-15445 FlI ukb-b-14609 , £ 7
Y 462 933 (LG 4 537/%) HE 458 396 ) FI
462 933 (SZHy 11 552/%F iR 451 381) . % 4% %1 il Al
F& 5 354548 A G SNPs ) GWAS ID 4 ukb-a-
184 I ukb-a-139 A HL 73 51| Ky 337 159 ( 5L 4 483/
X HR336 676) Fl1 337 159 ( 525 2 807/ %} i 334 352)
B 5985 AH G 1) SNPs £4fs A2 R Ui T UK Biobank £
YEPE, 7B N IR B8 R R T Sakaue 251 ST,



T, A DU R 259 15 LV P IR A AR OCHR : — IR A d fE /R BEA LA WY

69

B LR R AR 3R K A K B A2 K (human
epidermal growth factor receptor, HER) ( +) FL %7 .
HER ( -) LW 4 5006 29K U2 F FinnGen 4 1% ,
& Z K (estrogen receptor, ER) (+) FLIRJE A1 ER

(—) FLARHE 1 SNPs Bd ok J5 T 2L g 25 6 B )
(' The Breast Cancer Association Consortium, BCAC) ,

IR EE A P R AR IR, LR 1

\\‘ﬁ 2 »[ HEFISE S ]
,A( °
A s M s D
SNPs oM 254 LA
____________________ x
ik 3
1 PIREA G TR B AL AR 2% (i
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Table 1 Data sources and description

Ay GWAS 7% FEA L Xif A 2R SEEA SNPs NHE
JB B 22 7 ukb-b-15445 462 933 458 396 4537 9851 867 el
—HBR ukb-b-14609 462 933 451381 11552 9851 867 B
% 1% 37 il ukb-a-184 337159 336 676 483 10 894 596 el
4R ukb-a-139 337 159 334 352 2807 10 894 596 R

7R
iR ieu-b-4963 199 741 198 523 1218 9822229 B
] finn-b-C3_CERVIX_UTERI 123 579 121 931 1648 16 379 784 el
TE N ebi-a-GCST90018838 240 027 237 839 2188 24 135295 R
FLIRE finn-b-C3_BREAST 123 579 115178 8 401 16 379 784 el
HER(+)¥L#J%%  finn-b-C3_BREAST_HERPLUS 123 302 119039 4263 16 379 780 B
HER(-)ZLJ#J%  finn-b-C3_BREAST_HERNEG 119 039 115947 3092 16 379 675 R
ER (+) FLARS ieu-a-1127 175 475 105 974 69 501 10 680 257 el
ER(-) LIRS ieu-a-1128 127 442 105 974 21 468 10 680 257 el
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Table 2 Two-sample Mendelian randomisation results of the genetic effects of insulin therapy on female malignant tumours

AR THEARN Irik B OR 95%CI P
B S 9 MR-Egger 0.16 1.15 1.04~1.26 0.025
IVW 0.08 1.08 1.03~1.14 0.004
WM 0.10 1.10 1.04~1.17 0.002
B U 8 MR-Egger -28.24 5.42x107" 8.03x10™Y ~3.66x10" 0.352
IVW -23.51 6.14x107" 2.00x107"" ~1.88x107 0.018
WM -26.77 2.35%107" 4.66x10* ~1.19x107* 0.003
B 9 MR-Egger -11.19 1.38x10°° 5.34x107"°~0.36 0.068
IVW -6.29 1.86x107° 6.47x107°~0.53 0.029
WM -7.39 6.15x10™ 8.55x1077 ~0.44 0.028
LA 8 MR-Egger 14.10 7.36x1077 4.59x107%~1.18 0.101
IVW 7.63 4.83x107* 2.02x107°~0.12 0.006
WM 9.00 1.23x107 1.04x107" ~0.15 0.013
HER (+) ¥ 8 MR-Egger 25.30 1.00x107" 5.54x107~1.81x107° 0.040
IVW 8.33 2.40x10™ 1.64x1077~0.35 0.025
WM 12.46 3.86x107° 4.93x107°~0.03 0.006
HER( -) FLIRIE 8 MR-Egger 5.70 298.00 7.64x107% ~1.16x10" 0.631
IVW 5.70 3.33%x107 6.70x107 ~16.6 0.189
WM 5.94 2.63x107° 4.96x107%~139 0.284
ER(+) FLIRJE 9 MR-Egger 2.18 0.11 4.00x107° ~320 0.608
IVW 1.39 0.25 4.20x107° ~ 14.70 0.504
WM 3.18 0.04 5.74x107* ~0.30 0.002
ER(-) LI 9 MR-Egger 0.66 1.93 1.96x107* ~1.90x 10* 0.892
IVW 1.03 2.81 0.03~305 0.665
WM 0.54 1.71 0.07~43.90 0.746
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Figure 2 Mendelian randomisation analysis scatter plot
A: MR analysis of insulin treatment and the risk of ovarian cancer; B: MR analysis of insulin treatment and the risk of

cervical cancer; C: MR analysis of insulin treatment and the risk of endometrial cancer; D: MR analysis of insulin treat-

ment and the risk of breast cancer; E; MR analysis of insulin treatment and the risk of HER( +) breast cancer; F; MR

analysis of metformin treatment and the risk of HER(+) breast cancer.
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Table 3 Two-sample Mendelian randomisation results of metformin’s therapy genetic effects on female malignant tumours
Gi)ekt T HARREL ik B OR 95%CI P

UE X 45 MR-Egger -0.02 0.98 0.91~1.06 0.622
VW -0.01 0.99 0.96~1.02 0.535

WM -0.02 0.98 0.93~1.03 0.383

B 45 MR-Egger -10.44 2.92x107° 4.22x107"" ~20.30 0.136
VW 0.76 2.13 0.01~324 0.768

WM -5.92 2.68x107 4.43x107°~1.63 0.070
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gk
R THAR Tk B OR 95%CI P
B AR 45 MR-Egger -2.46 0.09 1.15%107° ~ 6 280 0.669
IVW -0.72 0.49 8.78x107% ~26.90 0.725
WM -0.26 0.77 3.38x107° ~ 177 0.926
g 45 MR-Egger 0.91 2.48 1.88x107° ~3.26x10° 0.806
IVW -2.18 0.11 8.25x107° ~1.55 0.103
WM -1.35 0.26 9.36x107°~7.18 0.426
HER ( +) LI 45 MR-Egger -1.54 0.21 1.13x107* ~ 404 0.690
IVW -3.84 0.02 1.36x1073~0.34 0.006
WM -2.60 0.07 9.18x107* ~6.06 0.247
HER(-) L 45 MR-Egger 0.89 2.44 4.64x107° ~1.29x10° 0.873
IVW -1.05 0.35 0.01~17.90 0.602
WM 0.02 1.02 0.01~189 0.996
ER( +) LI 44 MR-Egger 3.10 22.30 0.38~1.3x10° 0.142
IVW 0.07 1.07 0.21~5.36 0.933
WM 1.72 5.59 1.12~27.80 0.036
ER( -) FLAIE 44 MR-Egger 1.19 3.29 0.03~387 0.627
IVW 0.73 2.08 0.33~13.10 0.434
WM 2.30 9.94 1.01~97.90 0.049
TEDAEGIENG T S5 B EMRE R RO R 4y FUBRR S o MoB e e e Tose e, WLk 4,
Fre , IVW % MR-Egger 1551 WM 1% 3 Fh i 78R [ TEAS N FFRRR T Lo R I i LR O R 5

PUE T P EE>0.05, —ECRABINENGSY  Hreb  IVW 352087 R S BUAR 571 5 45 1R 07 15 B0
XF P B CE BUE TR B FLIE HER (+) L R CESUE TE R LR S M AR
JidE HER () LI CER (+) SLBRJE LA L ER (-)  JXBRAFAERR G, WAL S,

K4 BREBVEETT XL AR 3t A AL A URE A T /R BEAL AL 73 A 45 5

Table 4 Two-sample Mendelian randomisation results of rosiglitazone therapy’s genetic effects on female malignant tumours

ERARE T HEAEY ViRES B OR 95%CI P
B 595 5 MR-Egger 0.35 1.42 0.39~5.16 0.630
IVW -0.23 0.79 0.52~1.22 0.290
WM -0.37 0.69 0.40~1.19 0.181
B SR 4 MR-Egger 97.35 1.89x10% 9.66x107°°~3.71x10" 0.484
IVW 12.80 3.64x10° 1.33%x107'~9.98x10% 0.611
WM 19.70 3.58x10° 9.21x1077 ~1.39x10% 0.495
T5 NI 4 MR-Egger -66.15 1.87x107% 2.82x107% ~1.23x10* 0.398
IVW 6.55 702 1.37x107%~3.61x10" 0.603
WM 4.48 88 3.07x107° ~2.52x10" 0.739
AL 4 MR-Egger -36.64 1.22x107" 2.47x10™% ~6.06x 10 0.580
IVW 4.68 108 3.49x107° ~3.32x10" 0.704
WM 0.76 2.15 1.09x107'2 ~4.24x10"™ 0.958
HER ( +) FLIIE 4 MR-Egger -53.07 8.93x107 2.14x107Y ~3.73x10% 0.551
IVW -6.35 1.74x107° 1.84x107"7 ~1.65x10" 0.699
WM -4.76 8.60x107° 2.56x107* ~2.89x10" 0.817
HER( -) ZLJIF 8 4 MR-Egger -2.49 0.08 1.21x107" ~5.66x 10" 0.980
IVW 10.93 5.56x10* 3.18%x1072~9.73x10% 0.567
WM 10.39 3.24x10* 1.17x107" ~8.96x10% 0.649
ER(+) FLARE 3 MR-Egger -27.70 9.30x107" 2.91x107°" ~2.97x10% 0.650
IVW 15.72 6.70x10° 2.17x107% ~2.06x10" 0.159
WM 12.46 2.57x10° 1.26x107°~5.22x10" 0.349
ER( -) FLIR98 3 MR-Egger -36.58 1.30x107" 1.09x107"° ~ 1.54x10" 0.708
IVW -13.12 2.01x10°° 9.23x107 2 ~4.37x10° 0.467

WM -11.40 1.11x107° 2.78x107% ~4.45%10" 0.581
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Table 5 Two - sample Mendelian randomisation results of glimepiride therapy’s genetic effects on female malignant tumours

A THEAR Irik B OR 95%CI P

B L9 5 MR-Egger -0.10 0.90 0.71~1.16 0.481
IVW -0.02 0.98 0.88~1.10 0.758
WM -0.04 0.96 0.85~1.09 0.551
B 6 MR-Egger -31.27 2.62x107" 3.92x107* ~ 1.76x10" 0.327
IVW -13.09 2.06x107° 2.51x107"° ~ 1.69%x10* 0.261
WM -12.55 3.54x107° 1.20x107"* ~ 1.05x10° 0.207
B AR 6 MR-Egger -1.83 0.16 6.87x107" ~3.76x10" 0.906
IVW -4.39 0.01 4.79x107* ~3.22x10° 0.490
WM -2.70 0.07 2.72x1078 ~ 1.66x10° 0.719
LI 6 MR-Egger -1.36 0.26 7.34x107"° ~9.01x10’ 0.899
IVW 1.59 4.92 1.43x107° ~1.69x 10" 0.701
WM 1.89 6.63 4.08x107* ~1.08x10° 0.702
HER( +) FLIsE 6 MR-Egger 3.06 21.4 3.76x107'°~ 1.22x10" 0.820
IVW -4.94 0.01 1.41x1077 ~365 0.372
WM -4.25 0.01 4.81x107* ~4.24x10° 0.509
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Table 6 Sensitivity analysis
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Figure3 Leave-one-out sensitivity analysis

A: Analysis of causality between insulin treatment and ovarian cancer; B: Analysis of causality between insulin treatment
and cervical cancer; C: Analysis of causality between insulin treatment and endometrial cancer; D: Analysis of causality
between insulin treatment and breast cancer; E: Analysis of causality between insulin treatment and HER( +) breast cancer;
F. Analysis of causality between metformin treatment and HER ( +) breast cancer.
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