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[ Abstract)] Objective To explore the causal relationship between bipolar disorder and breast cancer
and its subtypes (estrogen receptor-positive and estrogen receptor-negative breast cancer). Methods Using
genome-wide association data of bipolar disorder and breast cancer, a two-sample Mendelian randomization
analysis was performed to identify single nucleotide polymorphisms associated with bipolar disorder and
explore their association with breast cancer. The inverse-variance weighting (IVW) method served as the
primary research approach, while MR Egger, weighted median estimator, and weighted mode were employed as
supplementary methods. Sensitivity analyses were performed to assess heterogeneity and pleiotropy. Results
The IVW analysis revealed no causal relationship between bipolar disorder and overall breast cancer [OR=1.04,
95%CI(0.98, 1.12)], nor with its two subtypes (P>0.05). The supplementary methods were consistent with
the IVW findings. Sensitivity analyses indicated that the results were reliable. Conclusion There is no causal
relationship between bipolar disorder and the risk of developing overall breast cancer, nor is there support for a
causal relationship with a specific subtype of breast cancer.

[Keywords ] Bipolar disorder; Breast cancer; Mendelian randomization; Estrogen receptor-positive

breast cancer; Estrogen receptor-negative breast cancer
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Table 1. Information on instrumental variables for Mendelian randomization

SNP EA 0A EAF Pl SEfH

rs111444407 T o 0.154 7 0.038 7 0.008 6
111724116 T C 0.1553 -0.016 8 0.008 7
1s2071044 T C 0.467 9 -0.008 7 0.006 2
171395455 G A 03115 -0.007 0 0.006 8
12314398 G C 03196 -0.004 7 0.006 6
1s17150022 C T 0.120 7 0.004 1 0.009 8
173496688 A T 0.149 1 0.002 2 0.008 9
113231398 C G 0.107 1 -0.001 2 0.0102
1329319 G A 0.5657 0.001 0 0.006 7
1s55648125 G A 0.1089 -0.004 0 0.010 1
1884301 T C 0.381 1 -0.006 0 0.006 6
1174592 G A 03723 -0.008 4 0.006 6
19834970 C T 0.501 2 -0.005 8 0.006 7

E: EA R FIEAE (effector dllele) ; OAJEL B 512 E (non—effector dllele ) ; EAF. M 542 A B % (effect dllele frequency ) ; B.5 15k
Bz A (allelic effect value ) ; SE.#R/E4% ( standard error )
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Table 2. Results of MR analysis

TR 45y WRES plE SEH Pl ORMH (95%CI )
BD all BC VW 0.043 5 0.033 8 0.197 2 1.04 (0.98, 1.12)
MR Egger 0.260 1 0.202 0 0.224 3 1.30 (0.87, 1.93)
WME 0.017 4 0.0325 0.5919 1.02 (0.95, 1.08)
WM 0.000 6 0.053 8 0.991 8 1.00 (0.90, 1.11)
BD ER+BC IVW 0.0330 0.0339 03310 1.03 (0.97, 1.10)
MR Egger 0.2120 0.204 6 0.326 6 1.24 (0.83, 1.85)
WME 0.024 6 0.036 8 0.4727 1.02 (0.95, 1.10)
WM 0.025 6 0.057 8 0.665 6 1.03 (0.92, 1.15)
BD ER-BC VW -0.0139 0.056 1 0.804 5 0.99 (0.88, 1.10)
MR Egger 0.4370 0.324 8 0.205 6 1.55 (0.82, 2.93)
WME -0.0326 0.058 0 0.5743 0.97 (0.86, 1.08)
WM -0.0703 0.090 8 0.4537 0.93 (0.78, 1.11)

E: VWL 75 £ hmA ik (inverse—variance weighting ) 3 WME . JeA P 4244 ( weighted median estimator ) ; WM. AeA A4 ( weighted mode ) ; All
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Figure 1. Scatter plot of MR analysis results of two samples
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Table 3. Sensitivity analysis results
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Figure 2. Results of leave—one-out sensitivity analysis
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