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Abstract:Objective To analyze the risk factors for brain metastasis from advanced breast cancer and
provide clinical guide to screen high risk patients for brain metastasis. Methods T test and Chi-square
Test were used for univariate analysis to find out the risk factors for brain metastasis, and these factors
were analyzed by multivariable logistic regression analysis. Results Univariate analysis showed that 9
risk factors, such as tumor diameter, number of involved positive lymph nodes, molecular typing, HER2,
adjuvant chemotherapy, disease-free survival, lung metastasis, local recurrence and lymph node metastasis,
were statistically significant for brain metastasis(P<0.05). Multivariable logistic regression analysis showed
nonstandard adjuvant chemotherapy(P<0.001), lung metastasis(P=0.003) and HER2 positive(P=0.003)
were high risk factors for brain metastasis from advanced breast cancer. The accuracy of prediction based on
logistic regress equation for the brain metastases was 73.9%. Conclusion Risk factors for brain metastasis
from advanced breast cancer are nonstandard adjuvant chemotherapy, lung metastasis and HER?2 positive.
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Partial
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coefficient(B)
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Table2 Univariate analysis of risk factors for brain metastases from advanced breast cancer: continuous variables

Factors Brain metastases(x+s) Non-brain metastases(x+s) 2

Age of onset(years) 47.96+10.11 48.67+10.19 0.95
Longest diameter of tumor(cm) 3.12+1.61 3.41+£2.03 0.05
No. of positive lymph nodes 9.66£11.71 6.30+£9.43 0.00
Disease free survival(month) 26.46+20.26 24.74+14 .45 0.01
No. of metastasizing organs except brain 1.66+0.80 1.64+0.87 0.42
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Tablel Univariate analysis of risk factors for brain metastases of advanced breast cancer: stratified variables

Factors Brain metastases [7(%)] Odd ratio (95% CI) P
Family history
Negative 63/195(32.3)
Positive 16/58(27.6) 0.798(0.417-1.528) 0.496
Menstruation
Negative 41/146(28.1)
Positive 38/107(35.5) 0.709(0.415-1.212) 0.208
Invasive ductal cancer
No 6/21(28.6)
Yes 73/232(31.5) 1.148(0.428-3.078) 0.784
Histilogical grade
[-11 66/209(31.6)
il 13/69(18.8) 0.909 (0.447-1.849) 0.791
Positive lymph nodes
No 25/66(37.9)
Yes 54/187(28.9) 0.666 (0.369-1.200) 0.175
Positive lymph nodes
<4 44/130(33.8)
>4 35/123(28.5) 0.777(0.456-1.326) 0.355
Estrogen Receptor
Negative 45/124(36.3)
Positive 34/129(26.4) 0.628(0.368-1.074) 0.088
Progesterone Receptor
Negative 54/151(35.8)
Positive 25/102(24.5) 0.583(0.333-1.022) 0.058
HER2
Negative 51/185(27.6)
Positive 28/68(41.2) 1.839(1.029-3.287) 0.038
Molecular Typing
ER(-)HER2(-) 32/91(35.2) -
ER(-)HER2( +) 13/33(39.4) -
ER( + )HER2( -) 19/94(20.2) -
ER( + )HER2( +) 15/35(42.9) - 0.027
ER(-)PR(-)HER2(-)
Yes 47/163(28.8)
No 32/90(35.6) 1.362(0.787-2.357) 0.269
Adjuvant chemotherapy
Non-standard 28/52(53.8)
Standard 51/201(25.4) 0.291(0.155-0.548) <0.001
Post-operation radiotherapy
Non-standard 4/25(16.0)
Standard 75/228(32.9) 2.574(0.853-7.765) 0.084
Adjuvant endocrine therapy
Non-standard 18/69(26.1)
Standard 61/184(33.2) 1.405(0.757-2.609) 0.280
Lung metastasis
No 36/155(23.2)
Yes 43/98(43.9) 2.584(1.497-4.462) 0.001
Liver metastasis
No 61/196(31.1)
Yes 18/ 57(31.6) 1.021(0.541-1.928) 0.948
Bone metastasis
No 42/146(28.8)
Yes 37/107(34.6) 1.309(0.766-2.237) 0.324
Local relapse
No 60/167(35.9)
Yes 19/86(22.1) 0.506(0.278-0.921) 0.024
Lymph node metastasis
No 64/184(34.8)
Yes 15/69(21.7) 0.521(0.273-0.995) 0.046

Notes:-:not applicable
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