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[ Abstract] Background and purpose: Radiation therapy is still the most primary treatment of brain
metastases, and prognosis is affected by many factors. The aim of this study was to identify the prognostic factors
and to establish a prognostic index model in patients with brain metastases after whole-brain radiotherapy (WBRT).
Methods: We reviewed the clinical date of 140 patients with brain metastases radiotherapy in our hospital from
Jan. 2008 to Jul. 2011. The significance of prognostic variables in the survival was resulted from both univariate analysis
and multivariate analysis. The prognostic index (PI) was established based on Cox regression analysis and subgrouping
values. It was assessed whether recursive partitioning analysis classes (RPA), basic score for brain metastases (BS-
BM) and the graded prognostic assessment index (GPA) were related to prognosis. Results: The median survival time
was 222 days. The univariate analysis showed that the independent prognostic factors were KPS performance status,
number of brain metastases, presence of extracranial metastases, primary tumor status, radiation dose, hemoglobin. The
multivariate analysis showed that KPS performance status (P=0.002, Wald=9.700), presence of extracranial metastases
(P=0.018, Wald=5.604) and primary tumor status (P=0.001, Wald=10.212) were significantly correlated with overall
survival. RPA, BS-BM and GPA were closely related to their prognosis by Log-rank test. In predicting 3 months and 6

months of survival for patients, PI was better than other modes. Conclusion: Our data suggest that the 3 indexes RPA,
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BS-BM and GPA are valid prognostic index models, but PI model is better.
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Fig. 1 Survival curves of radiotherapy in patients with brain
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Tab.1 Univariate survival analysis (Log-rank test)

Factor n(%) P value 7 value
Agelyear 0.818 0.053
<65 112(80)
=65 28(20)
Gender 0.925 0.009
Male 50(36)
Female 90(64)
KPS 0.000 26.849
=70 101(72)
<70 39(28)
No. of lesions 0.007 9.836
1 41(29)
2-3 42(30)
>3 57(41)
Extracranial metastases 0.000 15.039
Yes 98(70)
No 42(30)
Pathology 0.451 2.637
Lung 75(54)
Breast 45(32)
Gastrointestinal 9(6)
Lung and breast 2(1)
Other 97)
Primary lesion 0.000 23.956
Controlled 64(46)
Uncontrolled 76(54)
Total dose/Gy 0.003 11.763
>40 22(16)
30-40 105(75)
<30 13(9)
HB/g-dL" 0.024 5.091
<10 10(7)
=10 130(93)
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Tab.2 Multivariate Cox regression analysis
Factor B SE Wald P value 95%CI
KPS -0.842 0.270 9.700 0.002 0.254-0.732
Extracranial metastases -0.669 0.283 5.604 0.018 0.294-0.891
Control of primary tumor -0.793 0.248 10.212 0.001 0.278-0.736

Maximum likelihood estimation of forward stepwise regression method (Forward: LR).
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Fig. 2 Survival curves of three Kkinds of prognostic index models
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Tab.3 AUC of each scoring model to predict survival
AUC P value 95%CI
Survival of 3 months
PI 0.885 <0.000 1 0.802-0.942
GPA 0.510 0.867 8 0.404-0.616
RPA 0.514 0.8314 0.407-0.619
BSBM 0.585 0.174 4 0.477-0.686
Survival of 6 months
PI 0.811 <0.000 1 0.715-0.885
GPA 0.536 0.544 9 0.429-0.640
RPA 0.524 0.6712 0.417-0.629
BSBM 0.589 0.119 8 0.481-0.690
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Fig.3 ROC curves of prognostic index forecasting 3 and 6 months survival
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