Appendix text 2. Risk factors without meta-analysis

      This is a summary for risk factors that have no qualified data to perform meta-analysis for BM or OS. Detailed data are shown in table 1. 
A. baseline characteristics: 
1. Race: Two studies investigated race and showed that race was not a significant risk factor for brain metastasis (BM) or overall survival (OS) (1, 2).
2. Body mass index (BMI): Three studies investigated BMI and showed that BMI (<25 vs ≥ 25 kg/m2) was not a significant risk factor for BM(3-5). Two studies have overlapping BM data(3, 4). Therefore, meta-analysis was not performed. The impact of BMI on OS was controversial but no qualified data were available to perform meta-analysis. 
3. Weight loss: Two studies investigated weight loss with conflicting results(6, 7). The CONVERT trial showed that weight loss >10% was an independent risk factor for OS in limited disease small cell lung cancer (LD-SCLC) with prophylactic cranial irradiation (PCI), but not for BM(7). No data were available to perform Meta-analysis. Therefore, it’s unclear whether weight loss is a risk factor for BM. 
4. Chronic disease: Zheng et al investigated chronic disease and showed that it was not a significant risk factor for BM or OS in LD-SCLC(5). 
5. Hypertension:  Sahmoun et al investigated hypertension and showed that it was not a significant risk factor for BM in SCLC(3).

B. Tumor related factors
1. Histology (SCLC vs combined SCLC): Two studies investigated SCLC vs combined SCLC and showed that it was not a significant risk factor for BM or OS(8, 9). 
2. Tumor size: Four studies investigated tumor size in different ways with conflicting conclusions(1, 5, 7, 10) . The CONVERT trial showed that tGTV, thoracic gross tumor volume (tGTV) was an independent risk factor for BM and OS in LD-SCLC with PCI(7). No qualified data were available to perform Meta-analysis. Therefore, it’s unclear whether tumor size is a risk factor for BM. 
3. N-stage: Three studies investigated N and showed that N was not a significant risk factor for BM in LD-SCLC(5, 10, 11). No qualified data were available to perform meta-analysis. The impact of N on OS was controversial but no qualified data were available to perform meta-analysis. 
4. p-stage: Two studies investigated p-stage (I, II, III) and showed that p-stage was an independent risk factor for BM and OS in resected LD-SCLC(8, 12). Of note, both studies analyzed this 3-category variable without setting dummy variables or merging into two categories. Therefore, no qualified data were available to perform meta-analysis. 
5. Lymphovascular node invasion (LVI): Zhu et al investigated LVI and showed that LVI was an independent risk factor for BM in resected LD-SCLC, but not for OS(12). 
6. Number of metastatic sites: Chen et al investigated number of metastatic sites and showed that it was not a significant risk factor for BM or OS in extensive disease small cell lung cancer (ED-SCLC)(13, 14). 
7. Number of extrathoracic metastatic sites: Suzuki et al investigated number of extrathoracic metastatic sites and showed that it was not a significant risk factor BM in SCLC(2).
8. Metastatic organs:  Two studies investigated bone metastasis, liver metastasis, and adrenal metastasis(6, 13). Chen et al investigated lung metastasis as well(13). It showed that bone, adrenal, and lung metastasis were not significant risk factors for BM or OS in ED-SCLC. Liver metastasis was a risk factor for OS, the BM conclusions were conflicting. No qualified data were available for meta-analysis.  
9. Laterality: Three studies(3, 4, 15) investigated laterality and showed that laterality was not a significant risk factor for BM in SCLC, right SCLC was an independent risk factor for OS. No qualified data were available for meta-analysis.  
10. Anatomical site:  Sahmoun et al  investigated anatomical site and showed that it was not a significant risk factor for BM or OS in LD-SCLC(4). 
11. Karnofsky performance status (KPS): Four studies investigated KPS (≥80 vs <80 / ≤ 70 vs > 70) and showed that KPS was not a significant risk factor for BM or OS in LD-SCLC(1, 9, 12, 16). Rubenstein et al investigated pre-radiotherapy (RT) KPS (≤ 80 vs > 80) and showed that pre-RT KPS was a significant risk factor for BM and OS in LD-SCLC(17). No qualified data were available for meta-analysis.  
12. Response: Seven studies investigated response with conflicting conclusions(5, 6, 17-21). As studies investigated response in different ways with different patients, no effective data were available to perform meta-analysis. Therefore, it’s unclear whether response is a risk factor for BM.
13. Lactate dehydrogenase (LDH): Two studies investigated pretreatment LDH with different cut-off values and found that LDH was not a significant risk factor for BM or OS in LD-SCLC(2, 10). Meta-analysis was not applicable. 
14. Neutrophil count: Suzuki et al investigated pretreatment and pre-PCI neutrophil count and showed that they were not significant risk factors for BM in SCLC(2).
15. Total lymphocyte count (TLC): Suzuki et al investigated pretreatment and pre-PCI TLC and showed that higher pre-PCI TLC was an independent risk factor for BM in SCLC but pretreatment TLC was not. 
16. Neutrophil-to-lymphocyte ratio (NLR): Two studies investigated pretreatment NLR with different cut-off values and got controversial conclusions(2, 5). Meta-analysis was not applicable. Therefore, it’s unclear whether pretreatment NLR is a risk factor for BM in SCLC. Suzuki et al also investigate pre-PCI NLR and showed that pre-PCI NLR was not a significant risk factor for BM in SCLC(2).
17. Platelet count: Suzuki et al investigated pretreatment and pre-PCI platelet count and showed that higher pretreatment platelet count was an independent risk factor for BM in SCLC but pre-PCI platelet count was not(2). 
18. Platelet-to-lymphocyte ratio (PLR): Two studies investigated pretreatment NLR with different cut-off values and showed that it was not a significant risk factor for BM or OS in SCLC(2, 5). Suzuki et al also investigated pre-PCI PLR and showed that lower pre-PCI PLR was an independent risk factor for BM in SCLC(2).
19. Neuron-specific enolase (NSE): Zheng et al investigated pretreatment NSE and showed that NSE was not a significant risk factor for BM or OS in LD-SCLC(5). 
20. Carcinoembryonic antigen (CEA): Zheng et al investigated pretreatment CEA and showed that CEA was not a significant risk factor for BM or OS in LD-SCLC(5). 
21. Blood glucose: Zheng et al investigated pretreatment blood glucose and showed that it was not a significant risk factor for BM or OS in LD-SCLC(5). 
22. Circulating tumor cells (CTC): Fu et al investigated CTC at baseline, post-first cycle, post-fourth cycle and showed that CTC at baseline was an independent risk factor for BM after PCI in stage III SCLC, while CTC post-first cycle and post-fourth cycle were not(19). 
23. Maximum standardized uptake value (SUVmax): Wu et al investigated SUVmax and showed that it was not a significant risk factor for BM or OS in LD-SCLC(9).

C. Treatment related factors: 
1. PCI timing:  Six studies investigated PCI timing and got different conclusions(7, 14-16, 22, 23). The only one randomized clinical trial (RCT) showed that PCI timing was not a significant risk factor for BM or OS in LD-SCLC with PCI(7). As studies investigated PCI timing in different ways with different patients, no effective data are available to perform Meta-analysis. Therefore, it’s unclear whether PCI timing is a risk factor for BM.
2. Thoracic radiotherapy (TRT) vs no TRT: Zheng et al investigated TRT in LD-SCLC, Zhu et al(12) and Gong et al(8) investigated adjuvant TRT in resected LD-SCLC. Two RCTs(24, 25) investigated TRT in ED-SCLC and got different conclusions. Meta-analysis was not applicable.
3. Biologically effective dose (BED): Zeng et al investigated BED and showed that BED was not a significant risk factor for BM or OS in SCLC with PCI.
4. TRT timing: Four RCTs(26-29) and three retrospective studies(5, 10, 15) investigated TRT timing and got different conclusions.  As studies investigated TRT timing in different ways with different patients, no effective data were available to perform meta-analysis. Therefore, it’s unclear whether TRT timing is a risk factor for BM.
5. Start of any treatment until the end of chest irradiation (SER): Zeng et al investigated SER and found that SER was not a significant risk factor for BM or OS in SCLC with PCI(15).
6. Chemoradiotherapy duration (CRT-D): Chu et al investigated CRT-D and found that CRT-D was an independent risk factor for pre-PCI BM and OS in LD-SCLC. Of note, they only investigated pre-PCI BM with logistic regression. The BM time definition and the impact of CRT-D on total BM was unclear.
7. TRT technique: Farooqi et al investigated intensity-modulated radiotherapy (IMRT) vs 2D/3D and found that compared to 2D/3D, IMRT was an independent risk factor for BM and OS in LD-SCLC(1). Of note, they used competing risk analysis but the competing event was inappropriate. They also used two definitions for BM time, it’s unclear which definition was used for the data. Therefore, the impact of TRT technique on total BM was unclear.
8. Era: Three studies(1, 15, 18) investigated era and showed that it was not a significant risk factor for BM or OS in SCLC. Meta-analysis was not applicable.
9. Chemoradiotherapy (CRT) sequences: One RCT(30) investigated the impact of alternating CRT vs sequential CRT (SCRT) on first isolated BM in LD-SCLC and showed that it was not a significant factor for OS in LD-SCLC. The significance of difference on first isolated BM was unclear. One RCT(31) investigated the impact of SCRT vs concurrent CRT (CCRT) on first isolated BM in LD-SCLC and showed that CCRT significantly improved OS in LD-SCLC, but not for first isolated BM. Eight retrospective studies(1, 5, 15, 20, 21, 32-34) showed that SCRT or CCRT was not a significant risk factor for BM or OS in SCLC. Meta-analysis was not applicable.
10. TRT fractionation: One RCT(7) investigated once-daily radiotherapy (ODRT) vs twice-daily radiotherapy (TDRT) and showed that ODRT/TDRT was not a significant risk factor for BM or OS in LD-SCLC with PCI. Five retrospective studies(1, 5, 15, 21, 35) got conflicting conclusions. As studies investigated TRT fractionation in different ways with different patients, no effective data were available to perform meta-analysis. Therefore, it’s unclear whether TRT fractionation is a risk factor for BM.
11. Treatment intent: Rubenstein et al investigated curative vs not and found that it was not a significant risk factor for BM or OS in LD-SCLC(17). Sahmoun et al investigated CRT vs chemotherapy (chemo) alone and CRT vs no treatment(4). It showed that compared to CRT, no treatment was an independent risk factor for BM and OS. Compared to CRT, chemo alone was an independent risk factor for BM, but not for OS.  
12. Chemo cycles: Seven studies(2, 5, 9, 12, 15, 18, 21) investigated chemo cycles with conflicting conclusions. As studies investigated it in different ways with different patients, no effective data were available to perform Meta-analysis. Therefore, it’s unclear whether chemo cycles is a risk factor for BM.
13. Chemo regimen: One RCT(36) investigated topotecan after first line etopside-platinum (EP) chemo and showed that compared to observation, topotecan after first line EP chemo did not improve OS or BM in ED-SCLC. One RCT(37) investigated EP vs cyclophosphamide-epirubicin-vincristine (CEV) in SCLC and found that EP improved OS. Zeng et al investigated EP vs non-EP and types of chemo regimen involved(15). Bang et al investigated cisplatin vs carboplatin(18). It showed that chemo regimen and types of chemo regimen were not significant for BM or OS in SCLC. Meta-analysis was not applicable. 
14. Chemo or not in resected LD-SCLC: Gong et al investigated induction chemo and adjuvant chemo in resected LD-SCLC(8). It showed that induction chemo or not was not a significant risk factor for BM or OS in resected LD-SCLC. Adjuvant chemo or not was not a significant risk factor for BM in resected LD-SCLC, but tended to improve OS. Of note, only 11.1% patients did not undergo adjuvant chemo and the majority patients were combined SCLC (53.5%). Therefore, it’s unclear whether induction and adjuvant chemo was a risk factor for BM or OS in pure LD-SCLC with surgery.
15. Surgery: Zeng et al investigated surgery and found that surgery was not a significant risk factor for BM after PCI in SCLC(15). Of note, only 5.7% (44/778) patients underwent surgery. Therefore, it’s unclear whether surgery was a risk factor for BM in SCLC.
16. Surgical resection complete or not: Gong et al investigated surgical resection and found that compared to complete resection, incomplete resection was an independent risk factor for BM in resected LD-SCLC, but not for OS(8). Of note, the majority patients were combined SCLC patients (53.5%); The factors in multivariate model of BM and OS were different. Therefore, it’s unclear whether induction and adjuvant chemo was a risk factor for BM.
17. Brain CT/MRI before PCI: One RCT(7) and 2 retrospective studies(18, 21) investigated brain CT vs MRI before PCI and found that it was not a significant risk factor for BM or OS in SCLC with PCI. Meta-analysis was not applicable.
18. PET-CT or not at diagnosis: Choi et al investigated with or without PET-CT at staging and found that with initial PET or not did not significantly correlate with first isolated BM, but improved OS. Of note, this study only analyzed BM as a first site of recurrence and characteristics were not balanced between groups. Therefore, it is unclear whether PET-CT at staging was associated with total BM in LD-SCLC.
[bookmark: _GoBack]19. Hospital: Zeng et al investigated treating hospital and found it was not a significant risk factor for BM after PCI in SCLC(15). 
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