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The use of prophylactic cranial irradiation (PCI) for small cell lung cancer (SCLC) patients is controversial. Risk factors for brain metastasis (BM) development are largely lacking, hampering personalized treatment strategies. This study aimed to identify the possible risk factors for BM in SCLC.We systematically searched the Pubmed database (1 January 1995 to 18 January 2021) according to the PRISMA guidelines. Eligibility criteria: studies reporting detailed BM data with an adequate sample size (randomized clinical trials [RCTs]: N ≥50; non-RCTs: N ≥100) in patients with SCLC. We summarized the reported risk factors and performed meta-analysis to estimate the pooled hazard ratios (HR) if enough qualified data (i.e., two or more studies; the same study type; the same analysis method; and HRs retrievable) were available. In total, 61/536 records were eligible (18 RCTs and 39 non-RCTs comprising 13,188 patients), in which 57 factors were reported. Ten factors qualified BM data for meta-analysis: Limited stage disease (LD) (HR = 0.34, 95% CI: 0.17–0.67; P = 0.002) and older age (≥65) (HR = 0.70, 95% CI: 0.54–0.92; P = 0.01) were associated with less BM; A higher T stage (≥T3) (HR = 1.72, 95% CI: 1.16–2.56; P = 0.007) was a significant risk factor for BM. Male sex (HR = 1.24, 95% CI: 0.99–1.54; P = 0.06) tended to be a risk factor, and better PS (0–1) (HR = 0.66, 95% CI: 0.42–1.02; P = 0.06) tended to have less BM. Smoking, thoracic radiotherapy dose were not significant (P >0.05). PCI significantly decreased BM (P <0.001), but did not improve OS in ED-SCLC (P = 0.81). A higher PCI dose did not improve OS (P = 0.11). The impact on BM was conflicting between Cox regression data (HR = 0.59, 95% CI: 0.26–1.31; P = 0.20) and competing risk regression data (HR = 0.74, 95% CI: 0.55–0.99; P = 0.04). Compared to M0–M1a, M1b was a risk factor for OS (P = 0.01) in ED-SCLC, but not for BM (P = 0.19). As regular brain imaging is rarely performed, high-quality data is lacking. Other factors such as N-stage and blood biomarkers had no qualified data to perform meta-analysis. In conclusion, younger age, higher T stage, and ED are risk factors for BM, suggesting that PCI should be especially discussed in such cases. Individual patient data (IPD) meta-analysis and well-designed RCTs are needed to better identify more risk factors and further confirm our findings. Systematic Review Registration: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021228391, identifier CRD42021228391.
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Introduction

Small cell lung cancer (SCLC) accounts for about 13% of newly diagnosed lung cancers worldwide (1). Brain metastases (BM) are a very common metastatic site in SCLC: more than 10% of patients have BM at initial diagnosis, more than 50% will develop BM within 2 years, and up to 80% of all patients are found to have BM at autopsy (2). Patients with SCLC and BM have a dismal survival rate, with a 2-year survival rate below 2% (3). Furthermore, BM have a negative impact on the quality of life (QoL). Prophylactic cranial irradiation (PCI) significantly reduces the incidence of BM in patients with SCLC (4, 5). However, because of potential neurotoxicity (6, 7) and possible limited survival, especially in metastatic SCLC (8, 9), PCI is increasingly questioned. Additionally, stereotactic radiosurgery (SRS) has become more available and may represent an attractive therapeutic alternative (10). As a consequence, SCLC guidelines encourage shared decision making regarding PCI for particular subgroup of patients, such as the elderly, very early stages, or extensive stage disease (ED) (11, 12), However, shared decision making is hampered by the fact that risk factors for BM development are largely unknown in SCLC patients. The specific risk of BM (high vs low) could also be used as a stratification factor to better control confounders in trials evaluating BM prevention strategies such as PCI. Therefore, we performed a systematic review and meta-analysis to summarize the possible risk factors for BM in patients with SCLC to support better management of SCLC patients and a better design of SCLC randomized controlled trials (RCTs).



Methods


Study Design and Data Extraction

We conducted this study according to the PRISMA guideline (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) (13) and registered it with PROSPERO (CRD42021228391) (14). We performed a systematic literature search in the PubMed database from 1 January 1995 to the search date (18 January 2021), adhering to the PICO method (15) (Appendix Table 1). The description of these components is presented in (Appendix Table 2). The study eligibility criteria were as follows: 1. SCLC patients without baseline BM; 2. with detailed BM data; 3. had adequate sample size (defined as: retrospective studies or prospective observational/single arm studies [non-RCTs]: N ≥100 patients; RCTs: N ≥50). The detailed criteria are shown in Appendix Table 3. We assessed the “risk of bias” for BM in eligible RCTs using the Revised Cochrane risk-of-bias tool for randomized trials (RoB2) (16, 17). We did not grade non-RCTs separately because of the inherent disadvantages of this type of study.

We extracted data according to our published protocol (14) and reported the following critical items: title, the first author, journal, publication year, study design, recruitment period, sample size, age, performance status (PS), sex, thoracic radiotherapy (TRT), surgery, chemotherapy, PCI, follow-up time, statistical analysis, the results of possible risk factors for BM and OS (numbers of events/patients, hazard ratio [HR], 95% CI, and p-value), and conclusion. We also reported the following items for each RCT: brain magnetic resonance imaging (MRI) or computed tomography (CT) at baseline and before PCI; scheduled brain CT or MRI during follow-up; brain imaging contrast-enhanced or not; BM as primary or secondary outcome. We applied the Web Plot Digitizer (18) to extract survival data from plots if necessary.

Two investigators (HZ and DZ) independently screened the titles, abstracts, methods, and full texts for eligibility; extracted data; and assessed the risk of bias. Any conflicts in each step were resolved through discussion with a third investigator (LH).



Statistical Analysis

Our primary endpoint was BM. When such data were available, we also analyzed OS to further interpret the clinical significance. The effect of the factors on BM and OS was expressed as an HR, being the most appropriate metric for summarizing time-to-event data (19). We first analyzed each factor for BM per study. If two or more studies investigated the factor’s impact on BM with homogenous methodology and outcomes, we performed a meta-analysis with Rev Man 5.4.1 using the EXP[(O − E)/Var] method. If the OS data were not available in one or more studies that were included for the BM meta-analysis, the meta-analysis for OS would not be performed to avoid missing outcome bias. To minimize bias, we used the adjusted rather than the univariate HR if possible. We calculated the observed (O) minus expected (E) number of events and its variance (V) for each study according to the methods of Tierney et al. (20). If similar data were reported by researchers from the same group, only the latest one was included for meta-analysis to avoid data overlapping. Meta-analysis was performed separately for RCTs and non-RCTs to avoid misleading conclusions. A meta-analysis of non-RCTs was not performed if there were sufficient RCTs addressing this issue (21). We used I2 to quantify inter-study heterogeneity, of which 25, 50, and 75% can be considered low, moderate, and high heterogeneity (22). If I2 >50%, we performed a random-effects meta-analysis (23, 24) using R version 4.1.2 with the “meta” package.




Results


Study Selection and Quality Assessment

The systematic review identified 536 records, of which 61 records met the inclusion criteria (22 records for 18 RCTs comprising 5,060 patients and 39 non-RCTs comprising 8,128 patients [including two prospective observational studies comprising 544 patients]) (Figure 1). All 18 RCTs were published between 1995 and 2019, but only three were from 2010 to 2019 (25–27). As shown in Appendix Tables 4, 5, BM was the primary endpoint in three trials (5, 28–30). Brain MRI/CT was performed before treatment of patients in two trials (27, 31) and before PCI in six trials (9, 26, 28, 30–32). In five trials, brain CT/MRI was scheduled during follow-up (9, 26, 28, 30, 33) and in one trial [PCI85 (28)], the number of performed CT scans at pre-specified time points was mentioned (which indicated low compliance). As regular brain imaging was not performed in most trials, asymptomatic BM will have been missed, which has resulted in a high risk of bias at domain 4 (measurement method) or domain 3 (missing outcome) according to RoB2. Because of that, two RCTs were assessed to be at low risk of bias, while the others were at high risk of bias (Figure 2). The 39 non-RCTs were published from 1995 to 2020, among which 32 were from 2010 to 2020. The study design, characteristics, and treatments of patients are shown in Appendix Table 6.




Figure 1 | PRISMA flow diagram. BM, brain metastasis; Non-RCTs, non-randomized clinical trials; RCTs, Randomized clinical trials.






Figure 2 | Risk of bias assessments. Risk of bias legend. R, Bias arising from the randomization process; D, Bias due to deviations from intended interventions; Mi, Bias due to missing outcome data; Me, Bias in measurement of the outcome; S, Bias in selection of the reported results; O, Overall risk of bias. Domain 1: Risk of bias arising from the randomization process: The study conducted by Work et al. (34) was at high risk of bias because PCI vs no PCI was not strictly randomized. The study conducted by Cao et al. had “some concerns” because of no information about the random allocation sequence. RTOG 0937 had “some concerns” because baseline age was unbalanced between arms (P = 0.03). The other 16 studies were assessed as at low risk of bias. Domain 2: Risk of bias due to deviations from the intended interventions (effect of assignment to intervention): The CONVERT trial was assessed to have “some concerns” because it is unclear whether there were deviations from the intended intervention that arose because of the trial context. The UKCCCR/EORTC trial was assessed to have “some concerns” since there were deviations from the intended intervention that arose because of the trial context. The others were at low risk. Domain 3: Missing outcome data: This domain is difficult to tell because most trials did not have a regular brain CT/MRI scan plan during the follow-up. In the trials that did have a pre-planned brain CT/MRI scan schedule, only one trial (IPC85) mentioned the compliance at some time point. Readers do not know how many data were missing. The UKCCCR/EORTC trial and HeCOG were at high risk because of no information about missing data. IPC85, the pooled analysis of IPC85+ IPC88, and the study conducted by Work et al. (35) were at high risk because many data were missing but there were no evidence that the result was not biased by missing data. The other 14 studies were at low risk. Domain 4: Risk of bias in measurement of the outcome: 14 studies were judged to be at high risk because the method of measuring the outcome (BM) was inappropriate. They performed brain MRI/CT when patients experience neurological symptoms. The other five trials were at low risk because they had pre-planned brain MRI/CT scan during follow-up. Domain 5: Risk of bias in selection of the reported result: JCOG 9104, E7593, and the trial conducted by Gregor et al. (EORTC) had “some concerns” because of no information about pre-specified analysis plan or selection from multiple eligible analyses. Overall risk of bias: Only the studies conducted by Le Pechoux et al. and Takahashi et al. were judged to be at low risk of bias. The other 17 trials were judged as high risk of bias. This is mainly because of domains 3 and 4. CCRT, concurrent chemoradiotherapy; CEV, cyclophosphamide–epirubicin–vincristine; chemo, chemotherapy; CRT, chemoradiotherapy; ED, extensive-stage disease; EP, etoposide-platinum; LD, limited-stage disease; ODRT, once-daily radiotherapy; PCI, prophylactic cranial irradiation; SCLC, small cell lung cancer; SCRT, sequential chemoradiotherapy; TDRT, twice-daily radiotherapy; TRT, thoracic radiotherapy.



In addition to symptomatic BM, we found that the pre-PCI BM (BM immediately before PCI) was investigated in one study (36) and the first isolated BM event, rather than overall BM during the whole disease course, was analyzed in five studies (37–41). Both the first isolated BM and overall BM were reported in eight papers (28–30, 42–46) and showed that the first isolated BM incidence was lower than the overall BM incidence (Table 1). We only performed meta-analysis for overall BM because this is more relevant than a first isolated BM event.


Table 1 | Risk factors for BM in SCLC.





























We also found that the definition of time to BM events varied among studies, which indicates that heterogeneity also exists between RCTs: from the date of initial diagnosis (n = 19) (45, 49, 51, 53, 55, 58–62, 64, 66, 71, 72, 74–76, 78, 81); from the date of randomization (n = 16) (5, 9, 25, 26, 28–32, 34, 35, 41, 46, 68, 79, 80); from the date of treatment initiation (n = 6) (37, 42, 47, 57, 69, 77); from the end of chemoradiotherapy (CRT) (n = 5) (44, 47, 67, 70, 78); from the date of PCI (n = 4) (27, 48, 54, 65); from the date of chemotherapy initiation (n = 3) (33, 38, 39); from the date of TRT initiation (n = 2) (43, 56); from the date of surgery (n = 1) (50); five studies had no information (36, 40, 52, 63, 73), two studies applied two definitions (47, 78).

More importantly, we noticed that the statistical analyses for BM varied considerably: Competing risk regression: n = 12 (47, 56, 60, 73), RCT: N = 8 (5, 9, 26–30, 46); Cox proportional hazard regression: n = 20 (37, 38, 43, 45, 48–53, 55, 57–59, 61, 70), RCT: N = 4 (31, 33, 40, 41); Log-rank test n = 16 (43, 44, 62, 64–66, 72, 74, 75, 78), RCT: N = 6 (25, 32, 34, 35, 68, 79); Logistic regression: n = 3 (36, 54, 63); χ2-test or Fisher exact 2-tailed test: n = 7 (39, 69, 71, 76, 77), RCT: N = 2 (67, 80); Descriptive: n = 2 (42, 81). Statistical analysis for OS was always performed using survival analysis (Kaplan–Meier, Log-rank test, and Cox regression).



Risk Factors

In total, 57 factors were reported in all studies, namely, 8 baseline factors, 27 tumor-related factors, and 22 treatment-related factors (Table 1). However, they were investigated in various ways with different participants, such as LD, or ED, or resected SCLC, or patients with PCI. Details are shown in the comments in Table 1. Hence, 10 factors had qualified BM data from 21 studies (11 RCTs + 10 non-RCTs [all were retrospective studies]) and four factors had qualified OS data for meta-analysis (Tables 1, 2).


Table 2 | Summary of the 10 factors for BM with meta-analysis.




A. Baseline Characteristics

1. Age: Age was investigated in 18 studies with seven different methods (different age groups, continuous vs group) (Table 1). It was concluded that age was not an independent risk factor for BM or OS in 14 studies (36, 38, 43, 47, 48, 51, 53–57, 59–61). Three studies (49, 51, 52) were eligible to perform BM meta-analysis and showed that patients with advanced age (≥65) had less BM than younger patients (HR = 0.70, 95% CI: 0.54–0.92; P = 0.01) (Figure 3A).




Figure 3 | Forrest plots for BM: (A) Age; (B) Sex; (C) Smoking; (D) T stage; (E) c-stage; (F) M status in ED-SCLC; (G) PS; (H1) PCI in SCLC; (H2) PCI in ED-SCLC; (I1) PCI dose (Cox); (I2) PCI dose (Gray); (J) TRT dose. BM, brain metastasis; LD, limited-stage disease; ED, extensive-stage disease; SCLC, small cell lung cancer; PCI, prophylactic cranial irradiation; PS, performance status; TRT, thoracic radiotherapy; O, observed events; E, expected events; V, variance; CI, confidence interval; HR, hazard ratio; SE, standard error.



2. Sex: Sex was investigated in 16 studies. It concluded that sex was not an independent risk factor for BM or OS in 13 studies (36, 38, 47, 49–51, 53–56, 59–61). Five studies (51, 53, 58, 59, 62) were eligible to perform a meta-analysis for BM and showed that male sex tends to be a risk factor for BM (HR = 1.24, 95% CI: 0.99–1.54; P = 0.06) (Figure 3B).

3. Smoking: Smoking was investigated in seven studies. It has been shown that smoking is not a significant risk factor for BM or OS (36, 50, 51, 53, 55, 56, 61). Two studies (53, 55) were eligible to perform meta-analysis for BM and showed that smoking (ever vs never) was indeed not a significant risk factor for BM (HR = 1.13, 95% CI: 0.71–1.79; P = 0.61) (Figure 3C).



B. Tumor Related Factors

1. TNM cT stage: The T stage was investigated in four studies with conflicting conclusions (36, 48, 52, 55). Three studies (48, 52, 55) had qualified BM data for meta-analysis and showed that patients with a higher T stage (T ≥3) had a statistically significantly higher risk of BM than patients with lower T stages (HR = 1.72, 95% CI: 1.16–2.56; P = 0.007) (Figure 3D).

2. c-stage: c-stage was investigated in different ways in 11 studies with conflicting conclusions (38, 39, 51–53, 55, 56, 58, 60, 64, 65) (Table 1). Two studies (53, 58) were eligible to perform meta-analysis for BM and OS. It showed that compared with ED, LD patients had less BM (HR = 0.34, 95% CI: 0.17–0.67; P = 0.002) (Figure 3E) and a better OS (HR = 0.60, 95% CI: 0.37–0.98; P = 0.04) (Figure 4A).




Figure 4 | Forrest plots for OS: (A) c-stage; (B) M status in ED-SCLC; (C) PCI in ED-SCLC; (D) PCI dose in SCLC. OS, overall survival; LD, limited-stage disease; ED, extensive-stage disease; SCLC, small cell lung cancer; PCI, prophylactic cranial irradiation; O, observed events; E, expected events; V, variance; CI, confidence interval; HR, hazard ratio; SE, standard error.



3. M-status in ED-SCLC: M status (M1b or M0–M1a) was investigated in patients with ED-SCLC in four studies (54, 59, 61, 48). Three were eligible to perform meta-analysis for BM and OS (48, 59, 61). It showed that M1b was a significant risk factor for OS (HR = 1.46, 95% CI: 1.10–1.95; P = 0.01; Figure 4B) but not for BM (HR = 1.26, 95% CI: 0.89–1.77; P = 0.19; Figure 3F) in ED-SCLC.

4. PS: PS was investigated in 10 studies in different ways. It was concluded that PS was not a significant risk factor for BM or OS in six SCLC studies (38, 51, 52, 54, 55, 63). Two non-RCTs (51, 59) were eligible to perform meta-analysis for BM and showed that better PS (0–1) tended to be associated with less BM (HR = 0.66, 95% CI: 0.42–1.02; P = 0.06) (Figure 3G).



C. Treatment Related Factors

1. PCI vs no PCI: PCI was investigated in 28 studies, including 8 RCTs. Three RCTs had qualified overall BM data for meta-analysis based on Cox regression (29, 34, 68) and showed that PCI significantly decreases BM in SCLC (HR = 0.47, 95% CI: 0.38–0.58; P <0.00001) and LD-SCLC (HR = 0.41, 95% CI: 0.28–0.60; P <0.00001) (Figure 3H1); two had overall BM data based on competing risk regression (5, 9) and also showed that PCI significantly decreased BM in ED-SCLC (HR = 0.37, 95% CI: 0.20–0.65; P = 0.0007) (Figure 3H2); two had OS data (5, 9) and showed that PCI did not significantly improve OS in ED-SCLC (HR = 0.93, 95% CI: 0.50–1.71; P = 0.81) (Figure 4C). Two retrospective studies (72, 73) investigated PCI in LD-SCLC staged with brain MRI and reported controversial conclusions. Meta-analysis was not applicable. Two retrospective studies (74, 75) investigated PCI in resected LD-SCLC and showed that PCI improved OS and decreased BM in resected LD-SCLC but not in p-stage I. Meta-analysis was also not applicable.

2. PCI dose: PCI dose was investigated in four RCTs (27, 30, 34, 68) and three retrospective studies (42, 43, 56). Two RCTs had qualified overall BM data for meta-analysis based on Cox regression (30, 68) and showed that PCI dose (≤25 Gy vs >25 Gy) was not a significant risk factor for BM (HR = 0.59, 95% CI: 0.26–1.31; P = 0.20) (Figure 3I1); two RCTs had overall BM data based on competing risk regression (27, 30) and showed that high dose (>25 Gy) decreased BM more effectively (HR = 0.74, 95% CI: 0.55–0.99; P = 0.04) (Figure 3I2); Two had OS data (27, 30) and showed that higher dose did not significantly improve OS (HR = 1.14, 95% CI: 0.97–1.34; P = 0.11) (Figure 4D).

3. TRT dose: TRT dose (<45 Gy vs ≥45 Gy) was investigated in patients with SCLC in two studies (51, 52) and obtained different conclusions. Meta-analysis showed that high dose (≥45 Gy) was not a significant risk factor for BM (HR = 1.55, 95% CI: 0.66–3.61; P = 0.31) (Figure 3J).

The other 47 factors did not have sufficient qualified data to perform meta-analysis, such as N-stage, number of distant metastasis, and blood biomarkers. Detailed reasons are summarized in Appendix Text 1. Detailed results are provided in Appendix Text 2 along with a brief summary table (Appendix Table 7).





Discussion

Data on risk factors for BM in SCLC are largely lacking, which makes personalized treatment (e.g., shared decision-making regarding PCI) difficult. It also impairs the design and interpretation of RCTs evaluating PCI. We identified several factors that were associated with a higher risk of BM: higher T-stage, ED, male sex, and younger age. As has already been reported previously (4, 82), we also found that PCI reduced BM incidence significantly, but did not improve OS in ED-SCLC. Of note, most data were derived from studies reporting only the development of symptomatic BM since brain imaging before treatment or during follow-up was rarely performed unless indicated by neurological symptoms, indicating that asymptomatic BM data have been missed; and only two RCTs were at low risk of bias. IPD meta-analysis of RCTs could help reveal more clues.

It is not surprising that ED and higher T stage, which means more advanced tumor load, were risk factors for BM. It is more interesting to note that compared to M0–M1a, M1b was a risk factor for OS but not for BM in patients with ED-SCLC. This could be explained by the aggressive nature of ED-SCLC per se, resulting in a short OS, making M-status factors less relevant than risk factors for BM development.

We also found younger age (<65) as a risk factor for BM. This is probably because younger SCLC patients generally live longer (50, 58) and therefore have more time to experience BM. Of note, the cut-off value of age varied among studies, but only those age <65 had qualified data to perform meta-analysis in our current study.

Similarly, the cut-off value of PS also varied among studies, resulting in only PS ≥2 having qualified data to perform meta-analysis based on two retrospective studies. It showed that worse PS (≥2) tended to be at a higher risk of BM. This is at odds with a secondary analysis of the CONVERT trial showing that poorer PS (1–2 vs 0) patients had a lower risk (HR: 0.54; 95% CI: 0.32–0.90; P = 0.018) of brain progression (27), likely because they die earlier before developing BM (56, 59, 61).

We also showed a marginally significant risk of developing BM in males. This is consistent with former reports illustrating that female patients had better prognosis than males, in SCLC (62), NSCLC (83), or other cancer sites (84). Reasons for this are not clear, but could include lower proliferation indexes (85), lower levels of p-glycoprotein (86, 87), more frequently expressed thyroid transcription factor-1 (TTF-1) (88), and sex hormone patterns (84).

Furthermore, we found that PCI reduced BM in SCLC but did not improve OS in ED-SCLC, which is based on the EORTC phase III trial (5) and the Japanese phase III trial (9). The conflicting results of these two trials have made PCI in ED-SCLC a reviving area of debate. Details of these two RCTs have been thoroughly discussed in other papers (8, 53, 89). Several literature-based meta-analyses reported conflicting OS results after PCI in ED-SCLC (82, 90, 91). Differences might be explained by including different studies, although all those meta-analyses included the aforementioned two RCTs. Interestingly, the meta-analysis results of two RCTs by Maeng et al. were similar to ours (HR = 0.93, 95% CI: 0.50–1.71; P = 0.81) (82). This also indicates that inclusion criteria for meta-analysis are very crucial and that pooling retrospective studies with RCTs could result in misleading conclusions because of the methodological downsides of retrospective studies.

Interestingly, we noticed that the meta-analysis results based on competing risk regression and Cox regression could be different, which indicates that data based on different statistical analysis methods should not be pooled together to perform meta-analysis. In this current study, only PCI dose (≤25 Gy vs >25 Gy) had qualified data to perform meta-analysis for both regressions. The Cox regression data showed that PCI dose was not a significant risk factor for BM (HR = 0.59, 95% CI: 0.26–1.31; P = 0.20), while the competing risk regression data showed that a higher dose (>25 Gy) could prevent BM more effectively (HR = 0.74, 95% CI: 0.55–0.99; P = 0.04). Of note, both analyses contained the same RCT conducted by Le Pechoux et al. (30), in which the results of competing risk regression (HR = 0.76, 95% CI 0.54–1.05, p = 0.10) and Cox regression (HR = 0.80; 95% CI 0.57–1.11; p = 0.18) were similar. It is unknown whether the meta-analysis results of the same trials would be different. We preferred the competing risk result because it treats death without BM as a competing event. We have not found other systematic reviews or meta-analysis answering the same question. IPD meta-analysis is needed to further clarify these data. Since higher doses of PCI did not improve OS significantly, we do not recommend increasing the PCI dose, especially because a higher PCI dose was associated with a higher risk of cognitive decline (7).

PCI best timing is also unknown. Current guidelines do not have a definite consensus on this issue (89). We identified six studies, which had investigated PCI timing (27, 48, 54, 56, 65, 69). The RCT showed that PCI timing was not a significant risk factor for BM or OS in LD-SCLC (27). Two retrospective studies showed that early PCI was more effective in reducing BM (54, 69), but three others showed the opposite (48, 56, 65). As studies investigated PCI timing in different ways, and the definitions of “early” were also different, there was no qualified data to perform meta-analysis. Therefore, it remains unclear what the best PCI timing is. More RCTs or meta-analysis of RCTs is warranted to further answer this question.

Similarly, four RCTs (31–33, 35) and three retrospective studies (52, 55, 56) have reported the impact of TRT timing on BM with different definitions of “early TRT,” which made the meta-analysis not applicable. Therefore, it is unclear whether TRT timing is a risk factor for BM. However, it has already been shown in an IPD meta-analysis that early TRT (within 30 days after the start of chemotherapy) improves OS (2-year survival: OR: 0.73, 95% CI 0.51–1.03, P = 0.07; 5-year survival: OR: 0.64, 95% CI 0.44–0.92, P = 0.02) (92). Consequently, most guidelines recommend starting TRT in the 1st or 2nd cycle of chemotherapy (89).

Risk of bias assessment is essential in systematic reviews and meta-analyses. We assessed the risk of bias for RCTs using the RoB2 tool and noticed that it has its limitations. It assesses the process of data collection and data reporting but does not assess the methods of data analysis. However, inappropriate analysis can lead to different/misleading conclusions. It also does not evaluate trials that were closed earlier, which results in much less powerful conclusions. Therefore, the improvement of the RoB2 tool is needed to assess the risk of bias more thoroughly and help improve the design of RCTs.

As for the non-RCTs, Wells et al. proposed the Newcastle–Ottawa-Scale (NOS) for assessing the quality on a website rather than in a peer-reviewed journal (93). Till now, NOS has been widely used and tends to become increasingly popular for non-RCTs in meta-analysis. However, a discussion in depth showed that the NOS has unknown validity and that using this score may produce arbitrary results (94). Lo et al. also found that the assessment between reviewers and authors of the studies was very different (95). Interestingly, many studies that used the NOS cited this critical discussion instead of the original web-based link (96–99), suggesting that researchers were using the problematic tool even though they were aware of the limitations.

The Cochrane community recommends the Risk Of Bias In Non-randomized Studies of Interventions (ROBINS-I) tool for assessing the risk of bias in non-RCTs of interventions (100). However, in our study, the baseline characteristics and tumor-related factors are not interventions, so ROBINS-I is inappropriate as well. Additionally, since most of the included RCTs were at high risk of bias and all the RCTs in which BM was the primary endpoint did not perform regular brain imaging examinations during follow-up, we decided not to perform risk of bias assessment for non-RCTs because the additional work would not add much value to the current study.

Additionally, current risk of bias assessment tools mainly assesses the risk of bias per study. This is fine for studies that mainly investigate interventions. However, as a meta-analysis aims to identify all related risk factors, it is necessary to assess the risk of bias per factor in each study. Therefore, we assessed the quality of data per factor, mainly focusing on the analysis methods in each study and summarized the possible problems in the comments. In this way, readers can clearly interpret the results.

As far as we are aware, this is the first systematic review and meta-analysis to identify risk factors for BM in SCLC. Most current meta-analyses focused on one aspect, such as PCI or not in SCLC (101), ED-SCLC (82, 90), and resected SCLC (102). Chen et al. conducted a meta-analysis to identify risk factors for BM in NSCLC (97). Unfortunately, they only searched for observational studies instead of RCTs. They used odds ratios (ORs) rather than HRs to measure the effects. Therefore, the conclusions of this study were not comparable to the current study of identifying risk factors for BM in SCLC. We suggest a well-designed study following the PRISMA guidelines and Cochrane handbook before jumping into meta-analysis by simply pooling everything together.

Additionally, we first used a simple and effective method to assess the quality of data before pooling everything together to perform the meta-analysis. That is, only studies of the same type using the same method with proper statistical analysis should be pooled together under the premise that the patients belong to the same category. This will avoid misleading conclusions based on heterogeneous data.

Furthermore, we noticed that many studies retrieved in our search (46, among which 17 were RCTs) did not report BM-related outcomes. Moreover, brain imaging is often lacking in published studies. To evaluate BM risk factors better, it is very crucial to document baseline characteristics, treatment, as well as adequate and regular brain imaging. Brain imaging should be preferred over MRI, as this is the best imaging modality to detect asymptomatic BM. Regular brain imaging is important in clinical trials, as even after a negative baseline brain MRI, in a study by Manapov et al., the second cranial MRI after completion of chemoradiotherapy revealed asymptomatic BM in 11/40 (32.5%) LD-SCLC complete responders (103). In some RCTs (9, 26, 28, 30, 33), MRI was indeed scheduled at specified time points, but it was generally unreported whether these time points were adhered to, which might influence the results. In this study, only one RCT reported the MRI compliance indirectly. Current trials on SCLC patients without BM are assessing whether MRI surveillance could be non-inferior to (hippocampal-avoidance)-PCI in terms of both OS and neurotoxicity (104, 105), in which the regular brain imaging is scheduled. We hope they will also report their compliance data.

We also noticed that many studies which reported BM data did not report OS data. This hampers the interpretation of clinical significance. For example, if a factor (A) is a risk of BM but not for OS, a factor (B) is a risk of both BM and OS, and another factor (C) is a risk of BM but unknown for OS, clinicians will put much higher weight on considering factor B and much less weight on considering C when making an individualized management strategy. Therefore, we suggest researchers report OS data as well when reporting BM data to enhance the clinical application value.



Conclusion

In conclusion, multiple studies evaluated risk factors for SCLC BM, but limited data were qualified to perform a meta-analysis. We found that younger age, higher T stage, and ED were risk factors for BM; suggesting that PCI should be especially discussed in such cases, shared decision making is necessary; and that higher PCI dose is not necessary. IPD meta-analysis and well-designed RCTs with high-quality data are needed to identify more risk factors such as blood biomarkers, and confirm our findings. Regular MRI with contrast-enhancement before PCI and during follow-up is helpful to detect asymptomatic BM, especially for patients with a high risk for BM. The MRI compliance at each pre-specified time point should also be reported in prospective trials. Better collaboration with statisticians is needed in future studies. We suggest emendation of the ROB2 tool to assess the statistical methods as well.



Author Contributions

HZ, DDR, and LH conceived this study. HZ and DDR searched papers in Pubmed. HZ and DZ screening the papers from titles to full texts, extracted the data, and assessed the risk of bias. LH checked the screening, extraction and assessments. HZ, WW, and RH analyzed the results. DDR and LH supervised the whole process. HZ, LH, and DDR draft the manuscript. AL, AT, WW, RH, FMK, and DZ made the revisions. All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



Funding

This research was supported by the following grant: Scholarship of China Scholarship Council (Grant No.: CSC 201909370087).



Acknowledgments

We sincerely thank Dr. Yawen Zheng from Department of Radiation Oncology, Jinan Central Hospital, Shandong University, Jinan, China; Dr. Lei Fu from Department of Radiation Oncology, Shandong Cancer Hospital and Institute, Shandong First Medical University (Shandong Academy of Medical Sciences), Jinan, China; Prof. Patricia Tai from Department of Radiation Oncology, Allan Blair Cancer Center, Regina, Canada for their responses to inquiries about the studies. We sincerely thank Fariba Tohidinezhad from Department of Radiation Oncology (Maastro), GROW School for Oncology, Maastricht University Medical Center+, Maastricht, the Netherlands for her help.



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2022.889161/full#supplementary-material






References

1. van Meerbeeck, JP, Fennell, DA, and De Ruysscher, DK. Small-Cell Lung Cancer. Lancet (2011) 378:1741–55. doi: 10.1016/s0140-6736(11)60165-7

2. Manapov, F, Käsmann, L, Roengvoraphoj, O, Dantes, M, Schmidt-Hegemann, NS, Belka, C, et al. Prophylactic Cranial Irradiation in Small-Cell Lung Cancer: Update on Patient Selection, Efficacy and Outcomes. Lung Cancer (Auckl) (2018) 9:49–55. doi: 10.2147/lctt.S137577

3. Hall, WA, Djalilian, HR, Nussbaum, ES, and Cho, KH. Long-Term Survival With Metastatic Cancer to the Brain. Med Oncol (2000) 17:279–86. doi: 10.1007/bf02782192

4. Aupérin, A, Arriagada, R, Pignon, JP, Le Péchoux, C, Gregor, A, Stephens, RJ, et al. Prophylactic Cranial Irradiation for Patients With Small-Cell Lung Cancer in Complete Remission. Prophylactic Cranial Irradiation Overview Collaborative Group. N Engl J Med (1999) 341:476–84. doi: 10.1056/nejm199908123410703

5. Slotman, B, Faivre-Finn, C, Kramer, G, Rankin, E, Snee, M, Hatton, M, et al. Prophylactic Cranial Irradiation in Extensive Small-Cell Lung Cancer. N Engl J Med (2007) 357:664–72. doi: 10.1056/NEJMoa071780

6. Péchoux, CL, Sun, A, Slotman, BJ, De Ruysscher, D, Belderbos, J, and Gore, EM. Prophylactic Cranial Irradiation for Patients With Lung Cancer. Lancet Oncol (2016) 17:e277–93. doi: 10.1016/s1470-2045(16)30065-1

7. Zeng, H, Hendriks, LEL, van Geffen, WH, Witlox, WJA, Eekers, DBP, and De Ruysscher, DKM. Risk Factors for Neurocognitive Decline in Lung Cancer Patients Treated With Prophylactic Cranial Irradiation: A Systematic Review. Cancer Treat Rev (2020) 88:102025. doi: 10.1016/j.ctrv.2020.102025

8. Crockett, C, Belderbos, J, Levy, A, McDonald, F, Le Péchoux, C, and Faivre-Finn, C. Prophylactic Cranial Irradiation (PCI), Hippocampal Avoidance (HA) Whole Brain Radiotherapy (WBRT) and Stereotactic Radiosurgery (SRS) in Small Cell Lung Cancer (SCLC): Where Do We Stand? Lung Cancer (2021) 162:96–105. doi: 10.1016/j.lungcan.2021.10.016

9. Takahashi, T, Yamanaka, T, Seto, T, Harada, H, Nokihara, H, Saka, H, et al. Prophylactic Cranial Irradiation Versus Observation in Patients With Extensive-Disease Small-Cell Lung Cancer: A Multicentre, Randomised, Open-Label, Phase 3 Trial. Lancet Oncol (2017) 18:663–71. doi: 10.1016/s1470-2045(17)30230-9

10. Rusthoven, CG, Yamamoto, M, Bernhardt, D, Smith, DE, Gao, D, Serizawa, T, et al. Evaluation of First-Line Radiosurgery vs Whole-Brain Radiotherapy for Small Cell Lung Cancer Brain Metastases: The FIRE-SCLC Cohort Study. JAMA Oncol (2020) 6:1028–37. doi: 10.1001/jamaoncol.2020.1271

11. Dingemans, AC, Früh, M, Ardizzoni, A, Besse, B, Faivre-Finn, C, Hendriks, LE, et al. Small-Cell Lung Cancer: ESMO Clinical Practice Guidelines for Diagnosis, Treatment and Follow-Up(☆). Ann Oncol (2021) 32:839–53. doi: 10.1016/j.annonc.2021.03.207

12. Simone, CB 2nd, Bogart, JA, Cabrera, AR, Daly, ME, DeNunzio, NJ, Detterbeck, F, et al. Radiation Therapy for Small Cell Lung Cancer: An ASTRO Clinical Practice Guideline. Pract Radiat Oncol (2020) 10:158–73. doi: 10.1016/j.prro.2020.02.009

13. Moher, D, Liberati, A, Tetzlaff, J, Altman, DG, and Group, P. Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PloS Med (2009) 6:e1000097. doi: 10.1371/journal.pmed.1000097

14. Zeng, H, Zheng, D, Hendriks, L, Kong, F-MS, and De Ruysscher, D. Risk Factors for Brain Metastasis in Patients With Small Cell Lung Cancer: A Systematic Review With Meta-Analysis. PROSPERO (2021) CRD42021228391. Available from: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021228391

15. da Costa Santos, CM, de Mattos Pimenta, CA, and Nobre, MR. The PICO Strategy for the Research Question Construction and Evidence Search. Rev Lat Am Enfermagem (2007) 15:508–11. doi: 10.1590/s0104-11692007000300023

16. Higgins, JPT, Thomas, J, Chandler, J, Cumpston, M, Li, T, Page, MJ, et al. Cochrane Handbook for Systematic Reviews of Interventions Version 6.1. Cochrane (2020).

17. Sterne, JAC, Savovic, J, Page, MJ, Elbers, RG, Blencowe, NS, Boutron, I, et al. RoB 2: A Revised Tool for Assessing Risk of Bias in Randomised Trials. BMJ (2019) 366:l4898. doi: 10.1136/bmj.l4898

18.Web Plot Digitizer. Web Plot Digitizer. Available from: https://automeris.io/WebPlotDigitizer

19. Higginst, J, Li, T, and Deeks, J. Chapter 6: Choosing Effect Measures and Computing Estimates of Effect. In:  JPT Higgins, J Thomas, J Chandler, M Cumpston, T Li, MJ Page, and VA Welch, editors. Cochrane Handbook for Systematic Reviews of Interventions Version 6.2 (Updated February 2021) (2021).

20. Tierney, JF, Stewart, LA, Ghersi, D, Burdett, S, and Sydes, MR. Practical Methods for Incorporating Summary Time-to-Event Data Into Meta-Analysis. Trials (2007) 8:16. doi: 10.1186/1745-6215-8-16

21. Reeves, BC, Deeks, JJ, Higgins, JPT, Shea, B, Tugwell, P, and GA., W. Chapter 24: Including Non-Randomized Studies on Intervention Effects. In:  JPT Higgins, J Thomas, J Chandler, M Cumpston, T Li, MJ Page, and VA Welch, editors. Cochrane Handbook for Systematic Reviews of Interventions Version 6.2 (Updated February 2021). Cochrane (2021). Available at: www.training.cochrane.org/handbook.

22. Higgins, JP, Thompson, SG, Deeks, JJ, and Altman, DG. Measuring Inconsistency in Meta-Analyses. BMJ (2003) 327:557–60. doi: 10.1136/bmj.327.7414.557

23. Li, Z, Liu, Y, Wang, J, Zhang, C, and Liu, Y. Effectiveness of Cognitive Behavioural Therapy for Perinatal Depression: A Systematic Review and Meta-Analysis. J Clin Nurs (2020) 29:3170–82. doi: 10.1111/jocn.15378

24. Zhang, X, Zhu, Z, Jiao, W, Liu, W, Liu, F, and Zhu, X. Ulinastatin Treatment for Acute Respiratory Distress Syndrome in China: A Meta-Analysis of Randomized Controlled Trials. BMC Pulm Med (2019) 19:196. doi: 10.1186/s12890-019-0968-6

25. Slotman, BJ, van Tinteren, H, Praag, JO, Knegjens, JL, El Sharouni, SY, Hatton, M, et al. Use of Thoracic Radiotherapy for Extensive Stage Small-Cell Lung Cancer: A Phase 3 Randomised Controlled Trial. Lancet (2015) 385:36–42. doi: 10.1016/s0140-6736(14)61085-0

26. Gore, EM, Hu, C, Sun, AY, Grimm, DF, Ramalingam, SS, Dunlap, NE, et al. Randomized Phase II Study Comparing Prophylactic Cranial Irradiation Alone to Prophylactic Cranial Irradiation and Consolidative Extracranial Irradiation for Extensive-Disease Small Cell Lung Cancer (ED SCLC): NRG Oncology RTOG 0937. J Thorac Oncol (2017) 12:1561–70. doi: 10.1016/j.jtho.2017.06.015

27. Levy, A, Le Péchoux, C, Mistry, H, Martel-Lafay, I, Bezjak, A, Lerouge, D, et al. Prophylactic Cranial Irradiation for Limited-Stage Small-Cell Lung Cancer Patients: Secondary Findings From the Prospective Randomized Phase 3 CONVERT Trial. J Thorac Oncol (2019) 14:294–7. doi: 10.1016/j.jtho.2018.09.019

28. Arriagada, R, Le Chevalier, T, Borie, F, Riviére, A, Chomy, P, Monnet, I, et al. Prophylactic Cranial Irradiation for Patients With Small-Cell Lung Cancer in Complete Remission. J Natl Cancer Inst (1995) 87:183–90. doi: 10.1093/jnci/87.3.183

29. Arriagada, R, Le Chevalier, T, Rivière, A, Chomy, P, Monnet, I, Bardet, E, et al. Patterns of Failure After Prophylactic Cranial Irradiation in Small-Cell Lung Cancer: Analysis of 505 Randomized Patients. Ann Oncol (2002) 13:748–54. doi: 10.1093/annonc/mdf123

30. Le Péchoux, C, Dunant, A, Senan, S, Wolfson, A, Quoix, E, Faivre-Finn, C, et al. Standard-Dose Versus Higher-Dose Prophylactic Cranial Irradiation (PCI) in Patients With Limited-Stage Small-Cell Lung Cancer in Complete Remission After Chemotherapy and Thoracic Radiotherapy (PCI 99-01, EORTC 22003-08004, RTOG 0212, and IFCT 99-01): A Randomised Clinical Trial. Lancet Oncol (2009) 10:467–74. doi: 10.1016/s1470-2045(09)70101-9

31. Jeremic, B, Shibamoto, Y, Acimovic, L, and Milisavljevic, S. Initial Versus Delayed Accelerated Hyperfractionated Radiation Therapy and Concurrent Chemotherapy in Limited Small-Cell Lung Cancer: A Randomized Study. J Clin Oncol (1997) 15:893–900. doi: 10.1200/jco.1997.15.3.893

32. Spiro, SG, James, LE, Rudd, RM, Trask, CW, Tobias, JS, Snee, M, et al. Early Compared With Late Radiotherapy in Combined Modality Treatment for Limited Disease Small-Cell Lung Cancer: A London Lung Cancer Group Multicenter Randomized Clinical Trial and Meta-Analysis. J Clin Oncol (2006) 24:3823–30. doi: 10.1200/jco.2005.05.3181

33. Skarlos, DV, Samantas, E, Briassoulis, E, Panoussaki, E, Pavlidis, N, Kalofonos, HP, et al. Randomized Comparison of Early Versus Late Hyperfractionated Thoracic Irradiation Concurrently With Chemotherapy in Limited Disease Small-Cell Lung Cancer: A Randomized Phase II Study of the Hellenic Cooperative Oncology Group (HeCOG). Ann Oncol (2001) 12:1231–8. doi: 10.1023/a:1012295131640

34. Work, E, Bentzen, SM, Nielsen, OS, Fode, K, Michalski, W, and Palshof, T. Prophylactic Cranial Irradiation in Limited Stage Small Cell Lung Cancer: Survival Benefit in Patients With Favourable Characteristics. Eur J Cancer (1996) 32a:772–8. doi: 10.1016/0959-8049(95)00597-8

35. Work, E, Nielsen, OS, Bentzen, SM, Bentzen, SM, Fode, K, and Palshof, T. Randomized Study of Initial Versus Late Chest Irradiation Combined With Chemotherapy in Limited-Stage Small-Cell Lung Cancer. Aarhus Lung Cancer Group. J Clin Oncol (1997) 15:3030–7. doi: 10.1200/jco.1997.15.9.3030

36. Chu, X, Li, S, Xia, B, Chu, L, Yang, X, Ni, J, et al. Patterns of Brain Metastasis Immediately Before Prophylactic Cranial Irradiation (PCI): Implications for PCI Optimization in Limited-Stage Small Cell Lung Cancer. Radiat Oncol (2019) 14:171. doi: 10.1186/s13014-019-1371-4

37. Choi, M, Lee, Y, Moon, SH, Han, JY, Kim, HT, and Lee, JS. Effect of Accurate Staging Using Positron Emission Tomography on the Outcomes of Prophylactic Cranial Irradiation in Patients With Limited Stage Small-Cell Lung Cancer. Clin Lung Cancer (2017) 18:77–84. doi: 10.1016/j.cllc.2016.06.012

38. Fu, L, Liu, F, Fu, H, Liu, L, Yuan, S, Gao, Y, et al. Circulating Tumor Cells Correlate With Recurrence in Stage III Small-Cell Lung Cancer After Systemic Chemoradiotherapy and Prophylactic Cranial Irradiation. Jpn J Clin Oncol (2014) 44:948–55. doi: 10.1093/jjco/hyu109

39. Nakamura, M, Onozawa, M, Motegi, A, Hojo, H, Zenda, S, Nakamura, N, et al. Impact of Prophylactic Cranial Irradiation on Pattern of Brain Metastases as a First Recurrence Site for Limited-Disease Small-Cell Lung Cancer. J Radiat Res (2018) 59:767–73. doi: 10.1093/jrr/rry066

40. Gregor, A, Drings, P, Burghouts, J, Postmus, PE, Morgan, D, Sahmoud, T, et al. Randomized Trial of Alternating Versus Sequential Radiotherapy/Chemotherapy in Limited-Disease Patients With Small-Cell Lung Cancer: A European Organization for Research and Treatment of Cancer Lung Cancer Cooperative Group Study. J Clin Oncol (1997) 15:2840–9. doi: 10.1200/jco.1997.15.8.2840

41. Takada, M, Fukuoka, M, Kawahara, M, Sugiura, T, Yokoyama, A, Yokota, S, et al. Phase III Study of Concurrent Versus Sequential Thoracic Radiotherapy in Combination With Cisplatin and Etoposide for Limited-Stage Small-Cell Lung Cancer: Results of the Japan Clinical Oncology Group Study 9104. J Clin Oncol (2002) 20:3054–60. doi: 10.1200/jco.2002.12.071

42. Brewster, AE, Hopwood, P, Stout, R, Stout, R, Burt, PA, Thatcher, N, et al. Single Fraction Prophylactic Cranial Irradiation for Small Cell Carcinoma of the Lung. Radiother Oncol (1995) 34:132–6. doi: 10.1016/0167-8140(95)01513-g

43. Rubenstein, JH, Dosoretz, DE, Katin, MJ, Blitzer, PH, Salenius, SA, Floody, PA, et al. Low Doses of Prophylactic Cranial Irradiation Effective in Limited Stage Small Cell Carcinoma of the Lung. Int J Radiat Oncol Biol Phys (1995) 33:329–37. doi: 10.1016/0360-3016(95)00166-v

44. Scotti, V, Meattini, I, Franzese, C, Saieva, C, Bertocci, S, Meacci, F, et al. Radiotherapy Timing in the Treatment of Limited-Stage Small Cell Lung Cancer: The Impact of Thoracic and Brain Irradiation on Survival. Tumori (2014) 100:289–95. doi: 10.1700/1578.17206

45. van der Linden, YM, van Kempen, ML, van der Tweel, I, Vanderschueren, RG, Schl�sser, NJ, Lammers, JW, et al. Prophylactic Cranial Irradiation in Limited Disease Small-Cell Lung Cancer in Complete Remission: A Retrospective Analysis. Respir Med (2001) 95:235–6. doi: 10.1053/rmed.2000.1022

46. Laplanche, A, Monnet, I, Santos-Miranda, JA, Bardet, E, Le Péchoux, C, Tarayre, M, et al. Controlled Clinical Trial of Prophylactic Cranial Irradiation for Patients With Small-Cell Lung Cancer in Complete Remission. Lung Cancer (1998) 21:193–201. doi: 10.1016/s0169-5002(98)00056-7

47. Farooqi, AS, Holliday, EB, Allen, PK, Wei, X, Cox, JD, and Komaki, R. Prophylactic Cranial Irradiation After Definitive Chemoradiotherapy for Limited-Stage Small Cell Lung Cancer: Do All Patients Benefit? Radiother Oncol (2017) 122:307–12. doi: 10.1016/j.radonc.2016.11.012

48. Bernhardt, D, Adeberg, S, Bozorgmehr, F, Opfermann, N, Hoerner-Rieber, J, Repka, MC, et al. Nine-Year Experience: Prophylactic Cranial Irradiation in Extensive Disease Small-Cell Lung Cancer. Clin Lung Cancer (2017) 18:e267–71. doi: 10.1016/j.cllc.2016.11.012

49. Sahmoun, AE, Case, LD, Chavour, S, Kareem, S, and Schwartz, GG. Hypertension and Risk of Brain Metastasis From Small Cell Lung Cancer: A Retrospective Follow-Up Study. Anticancer Res (2004) 24:3115–20.

50. Zhu, H, Bi, Y, Han, A, Luo, J, Li, M, Shi, F, et al. Risk Factors for Brain Metastases in Completely Resected Small Cell Lung Cancer: A Retrospective Study to Identify Patients Most Likely to Benefit From Prophylactic Cranial Irradiation. Radiat Oncol (2014) 9:216. doi: 10.1186/1748-717x-9-216

51. Suzuki, R, Wei, X, Allen, PK, Welsh, JW, Komaki, R, and Lin, SH. Hematologic Variables Associated With Brain Failure in Patients With Small-Cell Lung Cancer. Radiother Oncol (2018) 128:505–12. doi: 10.1016/j.radonc.2018.05.026

52. Kim, TG, Pyo, H, Ahn, YC, Noh, JM, and Oh, D. Role of Prophylactic Cranial Irradiation for Elderly Patients With Limited-Disease Small-Cell Lung Cancer: Inverse Probability of Treatment Weighting Using Propensity Score. J Radiat Res (2019) 60:630–8. doi: 10.1093/jrr/rrz040

53. Zeng, H, Xie, P, Meng, X, Yuan, S, Sun, X, Li, W, et al. Risk Factors for Brain Metastases After Prophylactic Cranial Irradiation in Small Cell Lung Cancer. Sci Rep (2017) 7:42743. doi: 10.1038/srep42743

54. Chen, Y, Li, J, Zhang, Y, Hu, Y, Zhang, G, Yan, X, et al. Early Versus Late Prophylactic Cranial Irradiation in Patients With Extensive Small Cell Lung Cancer. Strahlenther Onkol (2018) 194:876–85. doi: 10.1007/s00066-018-1307-1

55. Zheng, Y, Wang, L, Zhao, W, Dou, Y, Lv, W, Yang, H, et al. Risk Factors for Brain Metastasis in Patients With Small Cell Lung Cancer Without Prophylactic Cranial Irradiation. Strahlenther Onkol (2018) 194:1152–62. doi: 10.1007/s00066-018-1362-7

56. Zeng, H, Li, R, Hu, C, Qiu, G, Ge, H, Yu, H, et al. Association of Twice-Daily Radiotherapy With Subsequent Brain Metastases in Adults With Small Cell Lung Cancer. JAMA Netw Open (2019) 2:e190103. doi: 10.1001/jamanetworkopen.2019.0103

57. Gong, L, Wang, QI, Zhao, L, Yuan, Z, Li, R, and Wang, P. Factors Affecting the Risk of Brain Metastasis in Small Cell Lung Cancer With Surgery: Is Prophylactic Cranial Irradiation Necessary for Stage I-III Disease? Int J Radiat Oncol Biol Phys (2013) 85:196–200. doi: 10.1016/j.ijrobp.2012.03.038

58. Sahmoun, AE, Case, LD, Santoro, TJ, and Schwartz, GG. Anatomical Distribution of Small Cell Lung Cancer: Effects of Lobe and Gender on Brain Metastasis and Survival. Anticancer Res (2005) 25:1101–8.

59. Chen, Y, Li, J, Hu, Y, Zhang, Y, Lin, Z, Zhao, Z, et al. Prophylactic Cranial Irradiation Could Improve Overall Survival in Patients With Extensive Small Cell Lung Cancer : A Retrospective Study. Strahlenther Onkol (2016) 192:905–12. doi: 10.1007/s00066-016-1038-0

60. Wu, AJ, Gillis, A, Foster, A, Woo, K, Zhang, Z, Gelblum, DY3, et al. Patterns of Failure in Limited-Stage Small Cell Lung Cancer: Implications of TNM Stage for Prophylactic Cranial Irradiation. Radiother Oncol (2017) 125:130–5. doi: 10.1016/j.radonc.2017.07.019

61. Bang, A, Kendal, WS, Laurie, SA, Cook, G, and MacRae, RM. Prophylactic Cranial Irradiation in Extensive Stage Small Cell Lung Cancer: Outcomes at a Comprehensive Cancer Centre. Int J Radiat Oncol Biol Phys (2018) 101:1133–40. doi: 10.1016/j.ijrobp.2018.04.058

62. Roengvoraphoj, O, Eze, C, Niyazi, M, Li, M, Hildebrandt, G, Fietkau, R, et al. Prognostic Role of Patient Gender in Limited-Disease Small-Cell Lung Cancer Treated With Chemoradiotherapy. Strahlenther Onkol (2017) 193:150–5. doi: 10.1007/s00066-016-1073-x

63. Greenspoon, JN, Evans, WK, Cai, W, and Wright, JR. Selecting Patients With Extensive-Stage Small Cell Lung Cancer for Prophylactic Cranial Irradiation by Predicting Brain Metastases. J Thorac Oncol (2011) 6:808–12. doi: 10.1097/JTO.0b013e31820d782d

64. Seute, T, Leffers, P, ten Velde, GP, and Twijnstra, A. Neurologic Disorders in 432 Consecutive Patients With Small Cell Lung Carcinoma. Cancer (2004) 100:801–6. doi: 10.1002/cncr.20043

65. Ramlov, A, Tietze, A, Khalil, AA, and Knap, MM. Prophylactic Cranial Irradiation in Patients With Small Cell Lung Cancer. A Retrospective Study of Recurrence, Survival and Morbidity. Lung Cancer (2012) 77:561–6. doi: 10.1016/j.lungcan.2012.05.101

66. Manapov, F, Klöcking, S, Niyazi, M, Levitskiy, V, Belka, C, Hildebrandt, G, et al. Primary Tumor Response to Chemoradiotherapy in Limited-Disease Small-Cell Lung Cancer Correlates With Duration of Brain-Metastasis Free Survival. J Neurooncol (2012) 109:309–14. doi: 10.1007/s11060-012-0894-4

67. Cao, KJ, Huang, HY, Tu, MC, and Pan, GY. Long-Term Results of Prophylactic Cranial Irradiation for Limited-Stage Small-Cell Lung Cancer in Complete Remission. Chin Med J (Engl) (2005) 118:1258–62.

68. Gregor, A, Cull, A, Stephens, RJ, Kirkpatrick, JA, Yarnold, JR, Girling, DJ, et al. Prophylactic Cranial Irradiation is Indicated Following Complete Response to Induction Therapy in Small Cell Lung Cancer: Results of a Multicentre Randomised Trial. United Kingdom Coordinating Committee for Cancer Research (UKCCCR) and the European Organization for Research and Treatment of Cancer (EORTC). Eur J Cancer (1997) 33:1752–8. doi: 10.1016/s0959-8049(97)00135-4

69. Sas-Korczyńska, B, Korzeniowski, S, and Wójcik, E. Comparison of the Effectiveness of "Late" and "Early" Prophylactic Cranial Irradiation in Patients With Limited-Stage Small Cell Lung Cancer. Strahlenther Onkol (2010) 186:315–9. doi: 10.1007/s00066-010-2088-3

70. Giuliani, M, Sun, A, Bezjak, A, Ma, C, Le, LW, Brade, A, et al. Utilization of Prophylactic Cranial Irradiation in Patients With Limited Stage Small Cell Lung Carcinoma. Cancer (2010) 116:5694–9. doi: 10.1002/cncr.25341

71. Tai, P, Assouline, A, Joseph, K, Stitt, L, and Yu, E. Prophylactic Cranial Irradiation for Patients With Limited-Stage Small-Cell Lung Cancer With Response to Chemoradiation. Clin Lung Cancer (2013) 14:40–4. doi: 10.1016/j.cllc.2012.04.005

72. Eze, C, Roengvoraphoj, O, Niyazi, M, Hildebrandt, G, Fietkau, R, Belka, C, et al. Treatment Response and Prophylactic Cranial Irradiation Are Prognostic Factors in a Real-Life Limited-Disease Small-Cell Lung Cancer Patient Cohort Comprehensively Staged With Cranial Magnetic Resonance Imaging. Clin Lung Cancer (2017) 18:e243–9. doi: 10.1016/j.cllc.2016.11.005

73. Pezzi, TA, Fang, P, Gjyshi, O, Feng, L, Liu, S, Komaki, R, et al. Rates of Overall Survival and Intracranial Control in the Magnetic Resonance Imaging Era for Patients With Limited-Stage Small Cell Lung Cancer With and Without Prophylactic Cranial Irradiation. JAMA Netw Open (2020) 3:e201929. doi: 10.1001/jamanetworkopen.2020.1929

74. Zhu, H, Guo, H, Shi, F, Zhu, K, Luo, J, Liu, X, et al. Prophylactic Cranial Irradiation Improved the Overall Survival of Patients With Surgically Resected Small Cell Lung Cancer, But Not for Stage I Disease. Lung Cancer (2014) 86:334–8. doi: 10.1016/j.lungcan.2014.09.019

75. Xu, J, Yang, H, Fu, X, Jin, B, Lou, Y, Zhang, Y, et al. Prophylactic Cranial Irradiation for Patients With Surgically Resected Small Cell Lung Cancer. J Thorac Oncol (2017) 12:347–53. doi: 10.1016/j.jtho.2016.09.133

76. Nicholls, L, Keir, GJ, Murphy, MA, Mai, T, and Lehman, M. Prophylactic Cranial Irradiation in Small Cell Lung Cancer: A Single Institution Experience. Asia Pac J Clin Oncol (2016) 12:415–20. doi: 10.1111/ajco.12564

77. El Sharouni, SY, Kal, HB, Barten-Van Rijbroek, A, Struikmans, H, Battermann, JJ, and Schramel, FM. Concurrent Versus Sequential Chemotherapy and Radiotherapy in Limited Disease Small Cell Lung Cancer: A Retrospective Comparative Study. Anticancer Res (2009) 29:5219–24.

78. Manapov, F, Klöcking, S, Niyazi, M, Oskan, F, Niemöller, OM, Belka, C, et al. Timing of Failure in Limited Disease (Stage I-III) Small-Cell Lung Cancer Patients Treated With Chemoradiotherapy: A Retrospective Analysis. Tumori (2013) 99:656–60. doi: 10.1700/1390.15452

79. Schiller, JH, Adak, S, Cella, D, DeVore, RF 3rd, and Johnson, DH. Topotecan Versus Observation After Cisplatin Plus Etoposide in Extensive-Stage Small-Cell Lung Cancer: E7593–a Phase III Trial of the Eastern Cooperative Oncology Group. J Clin Oncol (2001) 19:2114–22. doi: 10.1200/jco.2001.19.8.2114

80. Sundstrøm, S, Bremnes, RM, Kaasa, S, Aasebø, U, Hatlevoll, R, Dahle, R, et al. Cisplatin and Etoposide Regimen is Superior to Cyclophosphamide, Epirubicin, and Vincristine Regimen in Small-Cell Lung Cancer: Results From a Randomized Phase III Trial With 5 Years' Follow-Up. J Clin Oncol (2002) 20:4665–72. doi: 10.1200/jco.2002.12.111

81. Manapov, F, Klöcking, S, Niyazi, M, Belka, C, Hildebrandt, G, Fietkau, R, et al. Chemoradiotherapy Duration Correlates With Overall Survival in Limited Disease SCLC Patients With Poor Initial Performance Status Who Successfully Completed Multimodality Treatment. Strahlenther Onkol (2012) 188:29–34. doi: 10.1007/s00066-011-0016-9

82. Maeng, CH, Song, JU, Shim, SR, and Lee, J. The Role of Prophylactic Cranial Irradiation in Patients With Extensive Stage Small Cell Lung Cancer: A Systematic Review and Meta-Analysis. J Thorac Oncol (2018) 13:840–8. doi: 10.1016/j.jtho.2018.02.024

83. Svensson, G, Ewers, S, Ohlsson, O, and Olsson, H. Gender-Related Survival in Different Stages of Lung Cancer – a Population Study Over 20 Years. Open J Intern Med (2014) 04:47–58. doi: 10.4236/ojim.2014.43008

84. Micheli, A, Ciampichini, R, Oberaigner, W, Ciccolallo, L, de Vries, E, Izarzugaza, I, et al. The Advantage of Women in Cancer Survival: An Analysis of EUROCARE-4 Data. Eur J Cancer (2009) 45:1017–27. doi: 10.1016/j.ejca.2008.11.008

85. Sterlacci, W, Tzankov, A, Veits, L, Oberaigner, W, Schmid, T, Hilbe, W, et al. The Prognostic Impact of Sex on Surgically Resected non-Small Cell Lung Cancer Depends on Clinicopathologic Characteristics. Am J Clin Pathol (2011) 135:611–8. doi: 10.1309/ajcpqf24nywnmvmg

86. Singh, S, Parulekar, W, Murray, N, Feld, R, Evans, WK, Tu, D, et al. Influence of Sex on Toxicity and Treatment Outcome in Small-Cell Lung Cancer. J Clin Oncol (2005) 23:850–6. doi: 10.1200/jco.2005.03.171

87. Davis, M. Gender Differences in P-Glycoprotein: Drug Toxicity and Response. J Clin Oncol (2005) 23:6439–40. doi: 10.1200/jco.2005.01.9232

88. Anagnostou, VK, Syrigos, KN, Bepler, G, Homer, RJ, and Rimm, DL. Thyroid Transcription Factor 1 is an Independent Prognostic Factor for Patients With Stage I Lung Adenocarcinoma. J Clin Oncol (2009) 27:271–8. doi: 10.1200/jco.2008.17.0043

89. Zeng, H, De Ruysscher, DKM, Hu, X, Zheng, D, Yang, L, Ricardi, U, et al. Radiotherapy for Small Cell Lung Cancer in Current Clinical Practice Guidelines. J Natl Cancer Center (2022). doi: 10.1016/j.jncc.2022.02.003

90. Ge, W, Xu, H, Yan, Y, and Cao, D. The Effects of Prophylactic Cranial Irradiation Versus Control on Survival of Patients With Extensive-Stage Small-Cell Lung Cancer: A Meta-Analysis of 14 Trials. Radiat Oncol (2018) 13:155. doi: 10.1186/s13014-018-1101-3

91. Wen, P, Wang, TF, Li, M, Yu, Y, Zhou, YL, and Wu, CL. Meta-Analysis of Prophylactic Cranial Irradiation or Not in Treatment of Extensive-Stage Small-Cell Lung Cancer: The Dilemma Remains. Cancer Radiother (2020) 24:44–52. doi: 10.1016/j.canrad.2019.10.001

92. De Ruysscher, D, Pijls-Johannesma, M, Vansteenkiste, J, Kester, A, Rutten, I, and Lambin, P. Systematic Review and Meta-Analysis of Randomised, Controlled Trials of the Timing of Chest Radiotherapy in Patients With Limited-Stage, Small-Cell Lung Cancer. Ann Oncol (2006) 17:543–52. doi: 10.1093/annonc/mdj094

93. Wells, G, Shea, B, O’Connell, D, Peterson, J, Welch, V, Losos, M, et al. The Newcastle-Ottawa Scale (NOS) for Assessing the Quality of Nonrandomized Studies in Meta-Analyses. (2022).

94. Stang, A. Critical Evaluation of the Newcastle-Ottawa Scale for the Assessment of the Quality of Nonrandomized Studies in Meta-Analyses. Eur J Epidemiol (2010) 25:603–5. doi: 10.1007/s10654-010-9491-z

95. Lo, CK, Mertz, D, and Loeb, M. Newcastle-Ottawa Scale: Comparing Reviewers' to Authors' Assessments. BMC Med Res Methodol (2014) 14:45. doi: 10.1186/1471-2288-14-45

96. Wang, Y, Li, J, Chang, S, Dong, Y, and Che, G. Risk and Influencing Factors for Subsequent Primary Lung Cancer After Treatment of Breast Cancer: A Systematic Review and Two Meta-Analyses Based on Four Million Cases. J Thorac Oncol (2021) 16:1893–908. doi: 10.1016/j.jtho.2021.07.001

97. Chen, S, Hua, X, Jia, J, Wu, Y, Wei, S, Xu, L, et al. Risk Factors for Brain Metastases in Patients With non-Small Cell Lung Cancer: A Meta-Analysis of 43 Studies. Ann Palliat Med (2021) 10:3657–72. doi: 10.21037/apm-20-1722

98. Wang, N, Tang, C, and Wang, L. Risk Factors for Acquired Stenotrophomonas Maltophilia Pneumonia in Intensive Care Unit: A Systematic Review and Meta-Analysis. Front Med (Lausanne) (2021) 8:808391. doi: 10.3389/fmed.2021.808391

99. Aydh, A, Motlagh, RS, Alshyarba, M, Mori, K, Katayama, S, Grossmann, N, et al. Association of Statins Use and Mortality Outcomes in Prostate Cancer Patients Who Received Androgen Deprivation Therapy: A Systematic Review and Meta-Analysis. Cent Eur J Urol (2021) 74:484–90. doi: 10.5173/ceju.2021.0260

100. Sterne, JA, Hernán, MA, Reeves, BC, Savović, J, Berkman, ND, Viswanathan, M, et al. ROBINS-I: A Tool for Assessing Risk of Bias in non-Randomised Studies of Interventions. Bmj (2016) 355:i4919. doi: 10.1136/bmj.i4919

101. Yin, X, Yan, D, Qiu, M, Huang, L, and Yan, SX. Prophylactic Cranial Irradiation in Small Cell Lung Cancer: A Systematic Review and Meta-Analysis. BMC Cancer (2019) 19:95. doi: 10.1186/s12885-018-5251-3

102. Yang, Y, Zhang, D, Zhou, X, Bao, W, Ji, Y, Sheng, L, et al. Prophylactic Cranial Irradiation in Resected Small Cell Lung Cancer: A Systematic Review With Meta-Analysis. J Cancer (2018) 9:433–9. doi: 10.7150/jca.21465

103. Manapov, F, Klautke, G, and Fietkau, R. Prevalence of Brain Metastases Immediately Before Prophylactic Cranial Irradiation in Limited Disease Small Cell Lung Cancer Patients With Complete Remission to Chemoradiotherapy: A Single Institution Experience. J Thorac Oncol (2008) 3:652–5. doi: 10.1097/JTO.0b013e3181757a76

104.SWOG S1827 (MAVERICK) Testing Whether the Use of Brain Scans Alone Instead of Brain Scans Plus Preventive Brain Radiation Affects Lifespan in Patients With Small Cell Lung Cancer. (2022).

105.PRophylactic Cerebral Irradiation or Active MAgnetic Resonance Imaging Surveillance in Small-Cell Lung Cancer Patients (PRIMALung Study) (PRIMALung). (2022).




Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Zeng, Zheng, Witlox, Levy, Traverso, Kong, Houben, De Ruysscher and Hendriks. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc.2022.889161_cover.jpg
, frontiers ‘ Frontiers in Oncology

Risk Factors for Brain Metastases
in Patients With Small Cell Lung
Cancer: A Systematic Review and
Meta-Analysis





OEBPS/Images/table1u.jpg
proportional  TRT: 18.5% (95% Ck 8.5~
hazwd 376 PN,

regresson
) Rasactod SCLO: Meta-anslyss for BM i not appicatie because of Sferent patiens
189 Gong,2013(11) Cox Yes (PORT) v no Adust Yes (POR) vs no (Adjustfor  PORT ornot ot Contained many

proportonal or stage, histcogy,
hazard inducton chem, aknant
rogression.  chemo, and sugical

asgufcantrisc  patients with combined
facorfor BMin SOLC and NSCLC
resectod LDSCLC, (63.6%, 69/129L);

esecton): HR= 0607, buttendedto  Thefactorsn
95OE NI P= 0226, improwe 0S. mutarite mode of
BMand 08 were
aternt.
20 Zu0mE  Cox Yes PORT) v nofadust  P=0.886 PORT or ot s ot
proportonalor p-stage and LVI: HR = asgnicant sk
hazard 0825, 95%Ct 0329 - factorfor BM 01 05
rogresson. 2064 p = 0.680. nresected LD-
solc
5. TRT Gose: 2 studies (439, 209) have qualfiod BM datafo meta-anayss, o0 qualfid data for O meta-anayss.
49 S 2018( Cox <a5Gyvs > 450y aast N Lower TAT dosels
proportonal for PS, tage, numberof an independont sk
hazad  exvahoracic metastatc factor BMin SCLC.
regression.  stes, PO, pretreatment
LOH, Proteatment PLRY:
HR:0.425, 96% O 0267~
0677,P <0.001
0 Km20196  Cox 5250y s 440y Acsustfor PS, N, stago, TR TRT dosoisnota  Inverse probabity
proportonal HA-0990, 95010863~ dose, LDH, POLP>005  sgnfcant isk fator ratment woight (PTW)
bawd  1742,P=0973; for BM orOS n LD-  was usect to minimize
rogrosson. soc bis;
No teport ofpatiets.
dtuton i cach
goupatter PTW:
Dotals of mulivariate
Mol ot reported.
6BED 513 Zeng,2019(10) BM: {aciustfor OORT/TORT, (et for ODRT/TORT, SER) BED s ot a
Competing:  SERJHR=102,06%  HR=1.02, 95%CH098-106,  sgnfcant isk facor
s CIO97-1.06,P=045;  P=03T: forBMorOS i
rogression: SOLCwith PO
08: Cox
proporionsl
hazard
regresson.
7. TR tning: eta-anaiysis for BM is ot appicade because of ferent methods.
488C WOk, 1997(50) Logrank  ntal TRTveddayed 18 MedanOS:Eay: 105 TRT tmingisnota  ROT:
test wesks: months; Late: 120 months,  sigifcant sk factor
BM prevaence: Ear: 11% =041 for BMorOS nLD-
(11/99; Late: 7% (4/58). soc
2-year BMFS: Eay: 808 +
5% Late: 87.0 2 66%
19:02).
52°  Jeromc, 1997 Cox ‘CCAITat wook 1 vs wegk  Modian OS: Ear: 34 €ty TR irproved  ACT;
) months; Late: 26 monihs, 08 1 LDSCLC,
Syew OS: Eat 0% butnot sgnifcant
Late:15%; P = 0052, forBm.
51°  Sars, 2001 Cox ‘CCATat 1 vs 4" chemo:  Doath: Eary TRT: 69% 20/ TRT tmingisincta  RCT;
©) proportonal Ear TRT: 26% (1742 421 ‘sinicant ik factor
(HeC0G) hazard Lo TRT: 2% (32095 for BM orOS nLD-
rogrosson =065, soe
429°  Spro,2006(65) Logrank HR=116,95% CL091- AT tmingisnota  RCT;
test BM: Eary: 205 e 17%;  1.47: og-1ank P ‘signicant sk factor

v

00, 95%C10.62-





OEBPS/Images/table1b.jpg
regesson.

§<68vez 977 Sanown 2005 Cox

& ) proportionat
Pazard
regression

©<58vs> 80 Cnon2016(19) Cox

£l proporional
Pazard
regresson

ne8sw 12 20104 Cox

2585 proportional-
Pacard
regresson

2 685 <68: ackust for
eatmen, stage, BM. sox.
latecaty,anatomicalste,
PO HR=0.67, 9550t
041112, PN

<5815 > 58: HR, 1065
95501 0.722-1571;
P2005;

BM as afist rocurence
ste:

2585 v <58.5 fadustfor
sex,PS, stage, CTC at
baseing, CTC post-rst
cyok, CIC postoutn
cyo, response):
HR=0.983, 95501 0.953-
1.015; P-0.200.

5685 <68
(adjust forveamen, stage,
M, sox, ety
anatomica ste; HR-0.62,
9550 0.41-0.95: P NI

<5815 > 58: HR, 1.302;
9530k 0.898-1.889;
>005:

~

) Contiuous: Meta-anayss for BMis not appicable because o diffeent tatists and no HR data

a9

W, 2017 (15)

[

g, 2018.(16)

o, 201917)

Pazard

(Continuous): P>0.05

(Continuous): P>0.05

976, 95%C: 0924~
1,062, P=0.400.

regrosson.
2. Racoletvicy: Meta-anayss or BMis not appicable bacause o et tatstcs.

1S Faroqi.2017  BM

49 Swk20186) Cox
proporional
Pazard

rogresson.

Wit pon Hisparic vs al
others: SHR 135, 95%C:
090-204;P=0.145;

Whito s non-wite: HR:
1,098, 95501 0,677~
1.779: P=0.105.

(Continvous): HR= 1.01; 95%
©4090-1.08: P= 023

(Continvous): P>005

HR=1.022, 95%Cr 0.996-
1,059, P=0:205

HR091, 95%CE0.71-1.16;
P-0.435;

~

forBM or OS in
resactod LDSCLC.
Compared10ag0
<69, ag0 2685 a1
indepandent i
factor for 05 n
SOLC, but not for
B,

Ageis ot
‘sipfcant rk factor
for BM or OS i ED-
sac

Ageis ot
‘Sipifcant ik actor
for BM afer POl
Stage 11 SOLC

Agoisota
‘sigricant i actor
for BMor 0S i LD-
sac

Ageisnota
‘sipifcant rk fator
for BMor 08 i ED-
sac

Agoisota
‘sipicant i factor
for pre-PCIBM or
08 LDSOLC

Racoisnota
‘sipicant i factor
for BMor 0 i LD-
saic

Racois ot
‘sigifcant ik actor
forBMinSCLC

3. Sex: 5 stusos (388, 80, 377, 514, 439) havo ualfiod BMI cata 0 peror meta-anayss, n0 quaifid data or OS meta-anayss

1)LD-SCLC: 368 has vl data for meta-anayss
S0 Zwo0u@  Cox
proporionsl

Pazard
regression.

P=0306.

P=0501

Sexisnota
sgnifcant sk factor
forBMor 08 i
fesacted LO-SCLC

‘SCLC and NSCLC.
(535%, 6/129).

e hazards modsl of
08 i not i PO,

Anazod BMas a st
st ofrecurence:
Noreportof patients
ditibuton i cach
goup

No detas on BM
rosuls 0. R, 95%C1,
and dotaled P vak.

Backvird stepuise
mutvariate ansyss

Investigatod sk factors
for Pro-POI BM n LD-
SOLC usng ogisic:

Two dofeons for tmo.
1o doveopment of B,
unclaar wich one s





OEBPS/Images/table1aa.jpg
o bt o
P=0020.

N TR LR TN oS o
Potfor 0Sin BM and 05 were

resected LOSCLG  diferent.

20. Bain CTIMAI bfore PO Metaranayss i ot appicable because of ifecent methods.

29°  Lew.2019(9) BM: MAIVSCT(acustbyLog  MAIVS OT (adustbylog  Brain MAVCT s not  Data fom RCT
(CONVERT i) Competing ~ (GTV), ODRT/TORT, (GTV) TORT VS ODRT,  a sgnficant sk
s weight 1o, PS, PCItiming, weight 0ss, PS, PO tming,  factor for B or OS.

regresson; POl dose); HR: 1.28:95% POl dosels HR: 1.41,95% Cf;_ in LDSCLC with

0S:Coc  CLO.67-2.46:P:0450  0.99-200;P=0.151 Fol
proporionsl
razard
regression

st4 Zeng.2017() Cox RIS CT: P=0362 MR CT: P=0239 Bran MRUCT s ot
proporionsl asgniican sk
nazard factorfor BMor OS.
regression. SCLC it P!

2 Bag2018(15) Cox MRS CT: P>0.05. MRS CT:P>005. Postchemoban  Backviard stepise
proporonal MRUCTispota  muivarite anayss
razard ‘siopicant ris factor
regression for BM or 8 I ED-

sac
21 & o207 Cox cumuiatve frstsoted  Syear 0S: Wi i PET or  Anayzed BM as a frst
PET-CT o pot dnot stoofrocurence;
otal sgnicanty Characteristics were not
dagnosis 3 POL PET:08.3% NoPET: | conolato wih frst  balanced betweon
33.6% (P = 0985); 50ated BMinLD-  groups.
183% P = 0.177); NoPCLPET:386%: No  SOLC, but
NoPCLPET: 41.1% N0 PET:29.3% P= 0011 improved 0.
Yes v3 00 Acust or age,
sex, PS, and POI:
HRL1.452, 95O 1.071-
1.968; P0016
22.Teaing 513 Zeng.2019(10) Compoting- HR-099,95%C0&7- NI Treatng hospial s
ste (rospta) s 1.16;P= 085, Pota sigicantrisk
regresson factorfor BM afer
PCIinSOLC
Notes:

. A ho rosuls a i uarioo anays for overall BM unkess specht:
- Oy foctors wih BM rsults wil bo prosariod with tho OS rsuts
 Hnignted st aro RCTs.

% Basoing parormanco stats s spociod






OEBPS/Images/table1k.jpg
‘proportional

hazard
regrosson
3 Bemhdl 2017 Cox 570vs>70:HROTI,  HRO085,95%CI055:133, KPSisnota No teport ofpatiets.
@ proportonal - 95% 01035-1.41, P=04; sionifcant sk actor disibuton i oach
[ for BMor OS MED- group
rogrosson SOLCwit PCI
971 Ruensien,  Mulvaiate PoRTKPS (<80vs>80) peRTKPS(<80vs>80  ProRTKPSwasa  Didnotreport HA:
199520 Cox (adjusted factors: PCI,_ (adusted factrs: PO, sinifant sk factor
regression  responss, age realment  response, age, CORTSCRT): for B and O
nfonl HR:NLP004.  HR:N P = 00001 wsoe
15.95°
1)0-1vs 2 2:2 stuss (0, 499) have uafied BM datafor meta-anayss, n0 qualfied data for O meta-anayss.
8 Cen.2016(19 Cox 0115 2:HR, 2383:96%  O-1 6 2: (st for POL ver PSan
proportionsl C1,0866-6.560; p> 005;  metastasi, number of dependent ik
hazard matastat stes): R, 3.162;  factor for OS i ED-
regresson 9530 1.604-6:599; SOLG, butnat or
p<005; B
81 Own.2018() BM:Logsic O-1ve2i(adistiorage,  O1ve2i (adustlorage,sex, PSsmata Logist regresson was
rogresson.  sox, tapor 0ad, Pumbor of  tumor oad, number of ‘signicant ik actorsad for BM analysi.
08:Cox  metastatc stes, PO metasta stes, PCI tming:  for BM or OS n ED-
proportonaltiming): OR=6.001, 05%CL  HR=2.545, 95%CL 0788~ SOLC
hauad  0500-70727:P005. 821
rogresson
49 Sws,20186) Cox 0118 22 adjust for stage, NI Psisnota
proportional number of extathorace ‘signicant ik actor
hazard  melastat stes, TRT dose, BMnSOLC

regresson. PO, prtreatment LOH,
Pretreament PLR): HR:
1.369, 95% OF 0804~

2246, P-0214.
8 Ba.2018(16) Cox 0118 24:P5005. 01w524 fadust o PS,  PSan Backviard stepuise
proporionsl PO Extathonacc idepondont ik mutvarite anaysss
hazard metastases): HR 1.75; 9%  factorfor OS i ED-
regresson CHLO#3I7:P=008  SOLC, butnatfor

2)0vs 1-2: Meta-anaysis for B s not appicabe because of dferent analysis methads and no HR data.
200 Low.2019(19) BM: Ovsi-2(adustbylog  Owsi-2(adustbylog  BeterPSisan  Datafom RCT,
(CONVERT tra) Compatng ~(GTV), OORT/TDRT, Brain ~ (GTV, TORT vs ODR, Brain independent risk
s MRUCT, Waiht koss, POI MRUCT, Weightoss, PCI  facior for BM aftr
rogression;  timing, PCI dose): HR:  timing, PCIdoso): HR: 1.1; POInLD-SQLC,
OS:Cox  0:5495%C032-090;  95%CE 0.86-1.46; P-0:348  bul ot or OS.
proportonal P=0018.

hazard
regresson
519 Zneng. 201809 Cox 018 1.2:P= 0455 P-0805 PSisnota
proporional ‘signicant ik actor
hazard for BMInLDSCLC.
regresson.
8 Km20196)  Cox Ovs 1-2:HR=1788,06%  Adustfor LOH, N.stage,  PSis mta
proportonal O 0564-6.773, P=0331. TR dose, TR tming, POI:  sgnfcant iskfacor
hazard 5005, for BMorOS n LO-
regression. soic. bias;
No reportof patients
dtibuton i oach
goup ater PTW;
Dolais of mutivarte
‘modl ot eported.

9 Others: Mota-anass for BM is not appicable because of cfrent analysis methods
513 Zeng.2019(10) BM 0.1.2 (adust for ra stge,  0.12 acustfor oa, stage. PS s an

Competing  ODRT/TDRT, SCRI/CCRT,  ODRT/TDRT, SCRT/CCRT,  indepsndentrisk

sk factor for O3 in





OEBPS/Images/table1v.jpg
161, for BM or OSin LD~
P02 soe
519 Zeng2018() Cox 520655293 months <2901 >20 months Eaier TRTisan  Authors Specuated that
proportonal (adustfor smoking, oo @0t for NUR) HR= 1,05, independentrisk  carr TR might
Paad  gucose NSENLRT,  95%CK1.16:326:P=0011 fectorforBMinLD-  promofo metastasss

regression.  chemo cyces): HR=034, SOLG, but benefts  when tumor i arger
9550 0.17-067, os. and acte, and the.
P-0.002. bran’s thougt 10
represent a ‘sanciuary’
sto as systemic contol
improves;
vestigated muliple
factors (N=21) with
ited sample sz0
=153,
513 2eng.2019(10) Competig- <64daswss6idas N TRT tming s nota
sk HR=1.09, 96%Ct: 078~ signifcant sk actor
rogresson 159, PL062. for BM ater POl
soe
205 Km 20190  Cox Eady (st TRT 2l 14 Adust for PS, N, sage, TRT  TRT tming s nota _ Iverse probabity
proportonal - chemo) s lato(star TRT at dose, LD, PCE P>0.05  sgifcant sk factor reatment woight (PTW)
hazad 3 chemo): HR=1.033, for BMor O LD-  was used fo minmzo.
rogresson.  95%C0.547-1.956, soe bias:
P-0918. No report of patens.
ditibuion i oach
‘group ater PTW;
Detas of mutivariate
model ot reported.
8.SER 513 Zeng.2019(10) BM (Adjustor ODR/TDRT,  (Acjustfor CORT/TORT,  SERisota
Competng:  BED) HR=1.00, 95%C  BED) HR=1.00, 95%CI 1.0 sgiicant iskfactor
P 100101, P06, 1.01,P=0.14 forBMor0S i
regresson; SOLC with POl
08:Cox
proporional
nazard
regression.
o 8 Ch.2019(17) Pre-PCIBM: (Adustfor smoking, T.and  (Acustfor Tand N cATDisan vestiated ik factors
cRTD Logstc  N:OR:1406,06%C  HA=1227,95%C:1026-  indepondentis  for Pro-PCIBM inLD-
rogresson; 10071964, P-0.045 1466, P-0.025 factorforpre-PCl SCLC using kogsic
08:Cox BMa0SALD-  regesson
proporionsl soe
Pazard
regresson.
WA 115 Facoq207 BM: INRT Vs 20/G0: SR Maltivariats (adjusted factors:  Compared 1020/ Two dsfitions or tme
techmi-cue o Competng:  0.46,95%CI029-071,  NJ:HR079,95% CI064- 0, MRTisan o dovolopment of BV,
s P=0.001 099.p=0037 independent ik unclar which cneis
regresson.  Multvarito acusted facor for BMand  used
08:Coc factor: NJ: SHR 0.46, 0SnLDSOLC.
proportonal 95% 01030-0.73,
haad  pe0001
regresson.
1. Era: Meta-ansiyss for BM s notappscable bocause of iferant methods.
15 Farooq, 2017 B <20001522000:SHR  HAO76,96% C10.63-090, Eraisnotan Tiwo daftions fortime
o Competng: 057, 95%CI040-080,  P-0.002: independent sk to development of BM,
sk P=0001; Mutiariate (acusted factors:facto for BM or O unciear which oneis
regresson.  Mtbariate aciusted  NI: P>005 nloSaLC wsed
08:Coc  factors: NI: P>0.05.
proportonal
razard
regresson.
8 Bwg2018(19) Oox 20081522008 P005 <2008 152 2008:P5005  Eraisnota Backward stepuise

‘proportional sigrificant risk factor mutiariate analyss.





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Risk Factors for Brain Metastases in Patients With Small Cell Lung Cancer: A Systematic Review and Meta-Analysis

      

        		

          Introduction

        



        		

          Methods

        

          		

            Study Design and Data Extraction

          



          		

            Statistical Analysis

          



        



        



        		

          Results

        

          		

            Study Selection and Quality Assessment

          



          		

            Risk Factors

          

            		

              A. Baseline Characteristics

            



            		

              B. Tumor Related Factors

            



            		

              C. Treatment Related Factors

            



          



          



        



        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Supplementary Material

        



        		

          References

        



      



      



    



  



OEBPS/Images/fonc-12-889161-g003.jpg
A Age:

<65 >=65 Hazard Ratio Hazard Ratio
Study or Subgroup Events Total Events Total O-E Variance Weight Exp[(O-E)/V], Fixed, 95% CI Exp[(O-E) / V], Fixed, 95% CI
203.Kim,2019 0 0 0 0 515 591 11.1% 2.39[1.07,5.35)
376. Sahmaoun, 2004 43 78 36 107 9.06 19.54 36.6% 1.59[1.02, 2.48]
439 5uzuki, 2018 0 a a 0 4.68 28 52.4% 1.181[0.82,1.71]
Total (95% CI) 78 107 100.0% 1.42[1.09, 1.86] L 2
Total events 49 36
Heterogeneity: Chi*= 2.79, df= 2 (P = 0.25); = 28%
Testfor overall effect: Z=2.58 (P = 0.010) oot Fné\lours [<65]1 P — [>1:%5| 100
B Sex:

Male Female Hazard Ratio Hazard Ratio

Study or Subgroup Events Total Events Total O-E Variance Weight Exp[(O-E)/V], Fixed, 95% CI Exp[(0-E) / V], Fixed, 95% CI
368.Roengvaraphoj, 2017 40 110 18 B9 g 13.74 171% 1.79[1.05, 3.04] =
377. Sahmoun, 2005 0 138 0 71 159 1522 18.9% 1.11 [0.67, -.83] -
439.5uzuki, 2018 o 142 o 151 2.91 2813 349% 1.11[0.77, - .60] -
514 Zeng, 2017 27 129 9 46 081 6.98 87% 1.12[0.53, 2.36] ——
80.Chen, 2016 o 17 0 33 373 16.48 20.5% 1.25[0.77, 2.03] B [
Total (95% CI) 690 370 100.0% 1.24 [0.99, 1.54] »
Total events 67 27
Heterogeneity: Chi®= 2 46, df= 4 (P = 0.65); F=0% IEI.U1 0?1 150 1IJD'

Testfor overall effect: Z=1.90 (P = 0.08)

C Smoking:
Yes No
Events Total Events Total

Study or Subgroup

Hazard Ratio
O-E Variance Weight Exp[(O-E) / V], Fixed, 95%CI

Favours [Male] Favours [Female]

Hazard Ratio
Exp[(O-E) / V], Fixed, 95% CI

514.Zeng, 2017 12 106 22 67 -1.61 8.07 455% 0.82[0.41, 1.63]
519. Zheng, 2018 a 84 0 B8 373 968 545% 1.47 [0.78, 2.76]
Total (95% CI) 190 135 100.0% 1.13[0.71,1.79]
Total events 12 22
Heterogeneity: Chi®=1.51, df=1{P=022), "= 34% I t + {
Test for overall effect: Z=0.50 (P = 0.61) 0:0f Fﬂélours [Ves] d Favours "413] 1o
D T stage:
T0-2 T34 Hazard Ratio Hazard Ratio
Study or Subgroup Events Total Events Total O-E Variance Weight Exp[{O-E})/V], Fixed, 95%Cl Exp[{O-E) / V], Fixed, 95% CI
203.Kim,2019 o 193 1] 41 -4.65 8.01 328% 0.56[0.28,1.12] —
34. Bernhardt, 2017 0 0 1] 0 -242 8.82 361% 0.76 [0.39, 1.47] —.—
519. Zheng, 2018 1] 67 1] B0 -6.21 758 3% 0.44[0.22,0.90] ——
Total (95% CI) 260 101 100.0% 0.58 [0.39, 0.86] <
Total events 1} 1}
ity: Chi*= = = E= ; t + |
Heterogeneity: Chi : 1.23,df=2 (P=0.454), F=0% 001 1 10 100
Testfor overall effect: Z=2.689 (P = 0.007) Favours [T0-2] Favours [T3-4]
E c-stage:
LD ED Hazard Ratio Hazard Ratio
Study or Subgroup Events Total Events Total O-E Variance Weight Exp[(O-E)/V], Fixed, 95% C| Exp[{O-E) | V], Fixed, 95% CI|
377. Bahmoun, 2005 27 33 71 176 -B.6 431 542% 0.22 [0.08, 0.56] ——
514 Zeng, 2017 30 155 i} 20 -2.06 364 458% 0.57 [0.20,1.59]
Total (95% CI) 188 196 100.0% 0.34[0.17, 0.67] R
Total events 57 77
Heterogeneity: Chi*=1.84, df=1 (P =0.18); F= 46% [ t + |
Testfor overall effect Z=3.07 {(F=0.002) 0.01 ?—'ngours [LD]1 FaiRaE [E1[?] 100
F M status in ED-SCLC:
M1b MO-M1a Hazard Ratio Hazard Ratio
Study or Subgroup  Events Total Events Total O-E Variance Weight Exp[{O-E)/V], Fixed, 95% CI Exp[(O-E) / V], Fixed, 95% CI

28, Bang, 2018 0 138 019 40 421 13.0% 2.59[1.00,6.74]
34, Bernhardt, 2017 0 0 0 0 -16 432 133% 0.69 [0.27,1.77]
80.Chen, 2016 0 129 0 75 6.02 2386 737% 1.23[0.83,1.84]
Total (95% Cl) 265 94 100.0% 1.26 [0.89,1.77]
Total events 0 0
Heterogeneity: Chi*=3.76, df= 2 (P=0.15); F=47%
Testfor overall effect Z=1.31 (F=0.1%9) gt Fgﬂours [M1b]1 Favours [f\;on-ma] 100
G PS:
01 >=2 Hazard Ratio Hazard Ratio
Study or Subgroup _ Events Total Events Total O-E Variance Weight Exp[(O-E) V], Fixed, 95% Cl Exp[(O-E) / V], Fixed, 95% CI
439.5uzuki, 2018 0 239 0 54 -492 15.66 80.7% 0.73[0.45,1.20]
80.Chen, 2016 0 195 0 9 -3.25 375 19.3% 0.42[0.15,1.16]
Total (95% CI) 434 63 100.0% 0.66 [0.42, 1.02] @
Total events 0 1}
Heterogeneity: Chi*= 092, df=1{P=0.34); F=0% k t t |
Testfor averall effect: Z=1.85 (P = 0.06) 0.01 E;voms [0_111 Favours [}1:%] o0
H1 PCI in SCLC (Cox):
PCl No PCI Hazard Ratio Hazard Ratio
Study or Subgroup Events Total Events Total 0-E Variance Weight Exp[(O-E)/V], Fixed, 95% CI Exp[(O-E) / V], Fixed, 95% CI
7.1.1 SCLC
9. Artiagada, 2002 105 245 153 260 -44.71 645 T0.8% 0.50[0.39, 0.64] g
Subtotal (95% CI) 245 260 70.8% 0.50 [0.39, 0.64] L 2
Total events 105 153
Heterogeneity: Mot applicahle
Testfar overall effect: Z= 5.57 (P < 0.00001)
7.1.2LD-SCLC
48. Gregor, 1997 0 194 0 120 -17.99 2191 241% 0.44[0.29, 067 =
487 \Work 1995 PCI 15 157 13 42 -558 466  51% 030[0.12,074] ——
Subtotal (95% CI) 351 162 29.2% 0.41 [0.28, 0.60] @
Total events 18 13
Heterogeneity: Chi*=0.53, df=1 {P=047), F=0%
Testfar overall effect: Z= 4.57 (P < 0.00001)
Total (95% CI) 596 422 100.0% 0.47 [0.38, 0.58] L 2
Total events 120 166
Heterogeneity: Chi*=1.23, df=2 (P=0.54); F=0% k t + |
Testfar overall effect: Z=7.15 (P < 0.00001) 001 !Eé;]murs {PCI Favours [,J(?PC‘] 100
Testfor subgroup differences: Chi*= 0.70, df=1 (P = 0.40), F=0%
H2 PCI in ED-SCLC (Gray):
Weight Weight
First author logHR logSE Hazard Ratio HR 95%-Cl (common) (random)
Slotman -1.31 0.2161 —'——3— 0.27 [0.18; 0.41] 47.6% 49.4%
Takahashi -0.71 0.2060 i—'—— 0.49 [0.33;0.73] 52.4% 50.6%
1
1
Common effect model = 0.37 [0.28; 0.49] 100.0% -
Random effects model —_— 0.37 [0.20; 0.65] --  100.0%
Heterogeneity: P= 75%, p = 0.05
0.2 0.5 1 2 5
11 PCI dose (Cox):
Weight Weight
First author logHR logSE Hazard Ratio HR 95%-Cl (common) (random)
Gregor -1.08 0.4820 —*——:— 0.34 [0.13; 0.87] 10.6% 36.0%
Le Pechoux -0.22 0.1656 i 0.80 [0.58; 1.11] 89.4% 64.0%
Common effect model 0.73 [0.54; 0.99] 100.0% --
Random effects model 0.59 [0.26; 1.31] -- 100.0%
Heterogeneity: = 65%, p = 0.09 ' l
2 5
12 PCI dose (Gray):
>25Gy <=25 Gy Hazard Ratio Hazard Ratio
Study or Subgroup Events Total Events Total O-E Variance Weight Exp[(O-E)/V], Fixed, 95% Cl Exp[(0-E) / V], Fixed, 95% CI
231, Le Pechoux, 2008 63 380 82 360 -9.95 3625 80.6% 0.76 [0.55, 1.08]
238, Lewy 2018, CONVERT 0 57 0 382 -35 8.74 19.4% 0.67 [0.35,1.30]
Total (95% CI) 417 752 100.0% 0.74 [0.55, 0.99]
Total events 63 82
Heterogeneity: Chi*= 011, df=1 (P = 0.74); F= 0% k + t {
Testfor overall effect. Z=2.01 (F = 0.04) g0 Fav%t]rs [>25(;y]1 Favours |<1:025Gy] 100
J TRT dose:
Weight Weight
First author logHR logSE Hazard Ratio HR 95%-Cl (common) (random)
Kim -0.01 0.2892 — g 0.99 [0.56; 1.75] 40.2% 48.2%
Suzuki 0.85 0.2372 = 2.35 [1.48; 3.74] 59.8% 51.8%
Common effect model 1.66 [1.16; 2.38] 100.0% -
Random effects model 1.55 [0.66; 3.61] -- 100.0%

Heterogeneity: P= 81%, p =0.02






OEBPS/Images/table1q.jpg
12 E.2017(3%) BM:Llog-  PCH1671@3%) Yes vs No adpst for sex,  PCl improves OS
anktest;  NoPCL4Z113(37%);  chemo oyces,chemo. end docreases BM
08:Cox  P0.00OT ogimon, responso) : 1L0-SCLC stagod
proportonal HR=1.809: 95% L 1970 wih bran MR
hazard 2682,P <00001:
rogresson

2 Po, 2020

3y BV POI 20.40% vs NoPCIvs PO (st or POl doos ot
Compatng  noPCI 11.20%:P =0.10; e, sex, S, tumor Sz0,  sigfcanty improve.

sk NoPCIvs PO (afust for radiation dose; HR=0.787; O 0 decrease Bl
fogresson;  tumor sze, adaion dose;  95KCL0558-1.110;P= i1 LD-SCLC staged
OSiCox  0S1305%C.0230- 0.7 with bran VAL
proportonal 1098:P = 09)

pazard

regresson

) Rosactod SCLC: Meta-analss for BM i not appicatio bocauso of o HR data.

521 Zu.2014(7) BMLog  2you BVFS:PCLOGS%, 2yerOS: Al 73.4% PO POIimproves OS
mnktest;  nonPCL 79.4%; 925%,00nPCE632%;  ad BUFS ]
OS:Cox  5yor BVFS:PCL 76.6%,  Syear OS: Al 52.3%, POI:  rosected LDSCLC,
proportonal nonPCI: 75.5% (= 54.9%,non-PCL 47.8% (= but ot np-stage .
bazwd  0014) 0001,
regresson Yes v3 No adst for sex,

20, KPS, sago, LV, PORT.
chemo Gyces): HR=2.399;
95O 1.414-3.859; P=
000t
psiagel
200 0S: A% 91.7%, PO
100%, non-PC: 87.1%,
5year OS: A% 69.3%, PO
58.35%, non-POL 74.4% (0 =
0601)
493 X.2017(08) BMlog  ALPCEISNIS(30%,  PCL3BAOMONNS,98%  POlimprovesOS
fanktest;  NoPCL 50234 226%),  CR2306-49.4; 0on-PCI  and docreases B

0S:Cox  P=0.009; 2562 montrs, 95% Gl nrosacted LD-
proportonal pestagel: PCE 2719 18863239, SOLC, butnot inp-
bazwd  (105%),NoPC:8/S)  NovsYes (dstiorage,  stagel.
rogresson  (13.6%), P-0:369; sex, smoking, hstoogy.
pstagoll: POL /39 stage, tumor 26, PORT,
(128%), NoPOLIST  Sugery e, chomo cycks,
22.4%), P=0.004; 2 PETICT scan)
pstagoll: POE 8757 HA =069, 95% C1: 050
(14.0%), NoPCE30108  0.95,p=0020.
@7.8%), P=0.018; prstage ILHR=0,54,95% OI:
0:34-086,p =0.009).
prsiage I HR=0.54,95% Ct

030099, p 20.047).
prstage : HR= 1,61, 95% O

063383,
p=0282)
4 ED-S0LG: 2 RCTs havo uaiiod BM data for meta-anayss (415, 445).
415 Soman, 2007 BM: ‘BM provalonce: PO 16.8%  Median O: PO 67 monis, POl signfcanly  ROT;
69 Compatng  4/149; NoPCE413%  No PCL: 5.4 months; ecreased BM and  Symplomatc BM, no
(€0RTO) sk foo/143); HR065;05%C1, 052 improved 08 i ED- bran mages at
rogrosson:  1-year BM: PO 146%:No. 0.88; P = 0.00. sac baseine.
OS:logank PCH 40.4%:
test HR,027; 96%C, 0.16-
04 P<0.001
M Taehan,  BM ‘BM prevalonco: PCI: 48%  Median O PCE 11.6 Plisignfcanly AT
2017(:)  Compeing (54113 No PCI:69% 77/ monts, ecroasod BM, but  Confans asymptomalic
sk ny No PC: 137 monits; G notimprove 05 BM, have bra images
fogrosson;  1-year B PO G29% No. HR=127;95% 096~ MEDSCLC atbaseine,

0S:Cox  PCI59% (R, 049;95%  1.68; p=0094





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table1g.jpg
208

&

5.0

Kim, 2019(5)  Cox

ChL2019(17) Pre-PCIBM:

0-1v5 2:3;: HR=1.452,
95%C0.701-2.884,
P=0286.

NO-2 15 NG (acust for
‘smoking, CRT-D, and T):
OR=1.380, 95%C: 0456~
4285, P-0.564

Adjust for PS, LDH, stage.
TRT dose, TRT tiing, PO
005

NO-2 15 NG (aust for CRT-D
20 T HR=2.160, 95%C:
1.06-4.417,P=0035

1) 45 1 Meta-analysis for BM s not appicable because of Gfeent statsts and no H data

01

s19

20

03

W, 2017 (15)
Compatng
sk
regresson;
08: Cox
proporional
Pazard
regresson

209, 2018() Cox

Km. 201009 Cox

Naamoa, M gest

21821 08 Cox
proporional
Pazard
regresson

Hiv3 1 (adust for PO,
chema): HR, 2.09;95% O,
1.08-404; P = 0.028.

Vs i p= 0,008

Vivs 1 HR=1,305, 95%
0106602580, P=0.444.

M as a frst rocurenco.
st

Stago I 22% (57291
Stage l: 20% (40/139);
P-0.485

2) <HAvs 211B: Mota-anayss for BM is ot appicalio bocauso of overlapped data

122

st

Fu.2014(1)  Cox
proporional-
Pazard
regresson

Zeng.2017() Cox
proporionsl
pazard
regession.

BM as a frst rocuronco.
ste:

A S 18 focstfor age.
s6x, PS, CIC at baseine,
CIC postfst oyce, CTC:
postiourth cyce,
rasponsol: HR=1,601, 95%
CL0.762-3.366: P=0214.
FIAYS I8 fadust o
sex, age, mokig,
responss, TORTIODRT,
‘CGATISCAT, chamo
ycies, bran CT/MRY: HR
=2.110, 95%01 0902~
4821.9=0073

v 1 acst for PO,
chemol: HR, 197, 95% Ol
1.38-2.80;P <0001

Pe0508

Adustfor PS, N, LDH, TRT
Goso, TR tiring, PC:
2005,

vs 1 st for ag0, ODRT/
TORT, puimonary sfuson,
PO, SER): HR=051, 95%C:
027094,

~

HR = 2,002, 95% O 1.180-
3395.p=0010

Nisnot a signicant
sk factorfor BM o
08 LDSALC.

Nisan indopendent
rsfactorfor OS in
LDSCLC, but ot
for pre-PCIBM,

‘Compared o stage
11, stage s an
independen sk
factor for BM and
05 LDSCLC.

TN siage’s nota
‘sipifcant ik factor
for BMor 08 inLD-
sac
Sageisnota
‘sipicant ris factor
for BV 0r 08 nLD-
sate.

Siage was an
independen sk
factor for 0 I LD.
SOLC, but ot for
Y

Sugeisota
‘spvfcant ik factor
for BMaftor PO 0
Stage 1 SCLC.

‘Compared 0 stage
A, stage HE-V
as a sgniicant
sk factorfor OS
andtenddtobe
an independent sk
factor for BM afer
PCIinSCLC.

Inverse probabity
eatmont weght (PTW)
was used 1o mivmizo
bias;

No report ofpatrts.
dtiuion i cach
goup after PTW.
Dotals of multasiato
model ot reported.
Invostigatod i fctors.
for Pra-PCI BM 1 LD-
SOLC using ogisic:
regresson

Investigated muliple

goup after PTW;
Dotas of muttvariate
mode ot reported.
oSt was used for BM
anayss:

No overal BM resuts

Anaiaed BMas afrst
sto of rocurence:
No report ofpatiets.
distibuon i cach
gou:

Data oveiapped with
514,





OEBPS/Images/table1z.jpg
513

2e0g,2019(10)  Competing: <4, 4-6, >6: Hf

sk
regresson

©:088-254; P= 013

16. Chomo regimon: Meta-analyss i not appicatie becauso of ierent methods.
388 Scrver, 2001

513

513

8
E75%9)

‘Suncstrom,

2002 (64

Bang, 2018(16)

Zeng.2019.10)

2eng.2019.10)

17. homo or ot inresected LDSOLC

1. Inducton
chamo

2. Aguant

18. Sugey
ornot

19. Sugieal
resecton
completeor

1%9

159

513

159

Gong, 2013
o

Gong, 2013(11)

2eng.2019.10)

Gong, 2013
o

Logrank
et

BM: P est;
08:Cox
proportonal
Pazard
regresson

Obsenvaton: 25%;
Topotecan: 31%.
005,

325 of e 435 patnts
had avalabe tlow-p
formation 290 ware
relapsec. 465% tecured i1
o bra

EP:57% (2/149),

Yes s no (Acustfor stage,
histdogy, PORT, adjsant
chamo, and sugicdl
resocton): HR= 1556,
953G NI P= 0274,

Yes s no (Acustfor stage,
hiscogy, iducton chomo,
POR, and surgcal
fosacton): HR=2515, 95%
CEN:P= 0373,

HR:075, 95%C1: 036~
1.58;P= 045,

Compito vsincompete
(Acst for stage, histoiogy.
nduction chemo, adant
hamo, and PORT):

50,95% NI

Toyear08:
Obsenvaton: 28%:
Topotocan: 26%; P=0.43

Madan 05:
EP: 102 morins:
eV 7.8 months;
P=0.0004,

splan vs Carboplati:
5005,

~

N

Yes v3 no Adjust fo sage.
BM, PORT, ackant chemo,
and surgia esecton):
HA=1.201, 9554GENS
P-0.23.

Yes vs no (Adjust for stage,
BM,induction chero, PORT,
and surgca esecton):
HR-0524, 955CENE;
P-0.067.

N

Complte vs inoomplee.
(Pesust for stage, BM,
induction chemo, acant
‘chemo, and PORT):

Cnemo cycles is not
asigncant isc
factorfor BM ater
FCIinSCLC

Comparedto
obsenvaton,
Topotocan afer frst
0o EP chemo 6t
notimprove OS or
BMnEDSCLC
Compared o CEV,
EP improwed 05

Gremo regimen’s
nota sgnifcant sk
factorfor BM 0r 05
nEDSOLC
Gremo regimen’s
nota sgnicant sk
factorfor M afer
PCInSOLC
Types of chemo.
regimen vovedis
nota signiicant ik
factorfor BM ater
PGINSOLC

Induction chemo o
notisnota
sinifcant sk actor
forBMorOS i
resectod LDSCLC.

Aduant chemo o
notisnota
sinifcant sk actor
for BM i resected.
LDSCLC, but
tendod o mprove

Sugaryisota
signicant sk factor
for BM ater POl n
soe
Gompared to
compite resecton,
incomplets
resecton’s an
independent sk

7*-test was used for
M andlyss.

Backward stepuise
mutarite andyss

Cortained many
patents vith combined
SOLC andNSCLC
(635%, 69/129);
Thofactors
mtarite modd of
BM and 08 were
atoren.

Only 11.1% (14126)
patents ddnot
ndergo achant
chemo;

Contained many
patents vith combined
SOLC and NSCLC.
(635%, 69/129).
The tactors
mutariste modd of
BMand 08 were
aternt.

Only 7% 447778)
patients udsnvent
surgery.

Contained many
patients with combined
SOLC andNSCLC.
(sa5%, 69/129);

The factors in





OEBPS/Images/table1o.jpg
08: Cox.

proportonal
hazard

regresson

Troatment reated factors
1.l vs 0 POE: 3 RCTs have qualfiod overal BM datafor meta-analysis based on Cox rogression (148, 487, 19;
2 hiave overal BM cata based on competng risk regresson (415, 45); 2 have OS cta (415, 445)

111D G 2 CTs v s M it o b o s 7. 149

14"

a1

Ed

3

an

Ca0,2005(26)  77-est

Work, 1996 (27) Logrank

Groger, 1997 Logrank
s et

[T el

EORTC)

van derLinden,
20129

Sarvoun, 2005
02

BM provaence: PCE 38%.
(1726340 POL: 32.0% @/
29)%=5.15, P 2002)

M prevaence: POI 96%.
/15

No P 31% (13/42);
(HR=030,95%CI0.12-
075, P =001);

2year BM: PO 30%,No
PO 545%: HR = 044, 95%.
©1029.067, P = 0.00004.

Overal BV PO 17%: No
PO 57% HR: 7.3:96%
€33+ 164, PO00T

Novs Yes acustfor
eatmen, siage, BM. age,
sox, ateraty, anatomica
Stol: HR=0.86, 95%C):
020.157: PN,

PO 1286 (145,

No PO 20/43 (46.5%);
P=0,00005.

-year BUFS: AL 67.8%.
PO B1.8%, NoPCE:
32:2% (P<0.000Y),

Maragov, 2012 Logirank.
) test

TH2013()  BM
provaionce:
Ztestor
Fishor oxact
2 tald test;
BMtme,

mutarite (acusted or

206
KR8, 95% C:2.168;
P<0001:

M prevaence;

PO 139% (596),

No P 28.1%(2589);
BMFS i patents wih CR:
PO 640 days:

No PC: 482 cays:
P=0047)

1. OverallBM:

1)CR: PCI:24/128
(88

0RO 20/49 (308%
(s P=0.002);

2)1R: PO 11/40 27.5%)
0P 15/48 (31.3%
(Fisher P-0.70)

2. BM asfrst recurrence:
1)OR: PCI: 64126 (4.7%)
o PCE: §/49 (10.2%)

o =225.P =013

26 OS; POI 24.9% No
PO 16.9%; HR: NI P-031

HA= 086, 95% C1066:1.12,
P=025),

2year OS: PO 2%, No.
PO 27%; HR: 1.8, 9550
1.1-20,P = 0016;

N

N

(adjustod for age) POI HR
2085%01,141028;
P=0.000).

PCIvs NoPOE
1.A8P0001;

2 piswin R P032;
3.pts with CR: P-0.15;

PO sigifcanty
docreased BM i
LDSCLC, but 6
ot sigicanty
improie S

PO sigicanty
docreased BM i
LDSCLC, but 6
ot sigicanty
improwe OS

PO sigicanty
docreased BM i
LDSOLC, but 6
ot sigicanty
improwe OS

improved 08 i LD-
sac.

PG Gd ot
sgnifcanty
docroase BMn LD-
soe

PO sigicanty
docreased BM in
wsoc

PO siriscanty
docreased BM and
improied 08 nLD-
saLc.

PO proogs BYFS
LDSOLC wih
oo ntal PS who
Pad R o CRT

POl docreases BM,
imprones 08

ROT:
-test was usad for BM
s

Ror:

Not sty randomized;

ReT:

Only 7% (127209)
pationts rocaved PO

No HR reported.





OEBPS/Images/table1r.jpg
ssoc
18

25"

19°

si2

9

Cren, 2016 (19)

g, 2018 16)

Artagac, 1995
@)
Feiss)

1998 (33
)

Aaiagaca, 2002
)
(PCI8s + POl

Nenots, 2016
@)

S, 2018.9)

hazard
regresson
Cox

hazard
regresson

Cox
proporionsl
hazard
regresson

Frstisoted

Frstisoted
B

regressin:
Overat B
OS:log-rarkc

Frst isoted

C1,0.33-0.74; Gray's
p<00001)

Yes vs No acust fo er
metastass, number of
metastat stes): HA,
0410, 955% C1, 0218~
0770;p< 005;

Yes vs Noadust for
exvathorac metastases)
HR253;95% CI 151-
429: P-0.0004);

Ovecal BM (2year; PO
0%; No PG 67%:
RR=035, P<10™ Log-
ok test;

Fist BM (2:y03): PO

199%; No PO 45%: Pe10®
(Graystest.

Overal BM (6-yoa: PCI:
44%; No PO 519%
RR=071, 95%1 045~
1.12,P=0.14;
Fist BM (&-yoa1: POI:
21%; No PO 27%:
=069, P-025.

Overal BM (5 yoa: PO
43%; No PO 50%:
FR=050, PL0.0OT

Fist BM (5-yoa: POl
20%; No PO 37%
P<0001.

LD: PCI:3 (9.4%, No POE:
8(19%), p=033;

ED: PC: 4 23.5%). No
PO 13(17.8%), =024
Medan BMFS:

LD: P 118 months
(@nge 11.6-502) o PCE:
6.4 months
(@ng002-21.0)P = 022}
ED: PO 136 months
(ange 88-36.1;

No PG 6.5 morihs (ange
52286 P= 004,
Nous Yes acust for S,
stage, rumbes of
exvathoracs metastaic:
stos, TRT dose,
preteatmont LOH,
Pretreaument PLA) HR
0317, 5% C: 0207
0.485, P <0001

Yes vs No (acust for PS, fer
metastass, number of
metastati stes): R, 0638;
95% C1,0413-0982 p
<008

Yes vs No acust for S,
exrathoracs metasiases);
HR 181; 95% CF 129254,
P-0.0005

2year OS: POI 20%; No
PO 21.6%; (ajust for center
and stage): AR=083, p=0.14

4-year O P01 22%; No
PO 16% AR-084, p-025

5year O PO 185 No
15%: RR=084, p=0.06

LD-SCLG: 82 months (0.1-
519,

PC: 188 monins (09-60.4),
No PO 8.2 months (0.1
344),(P< 0001)
ED-SGLC: 57 months 0.1~
75y

PC: 136 months (52-37.9),
No PO 5.6 months (0.1-
736, (P < 0001)

PO signfcanty
ecreasod BM and
improved OS i ED-
saic.

POl signfcanty
ecreased BM and
improved OS n €D-
saLc.

POl signfcanty

sokted 8 in
SOLC, but dd rot
improve 08

POIgdnot
sigpicanty
ecreaso BM or
improve 08 n
sae

PO signcanty
Gecreased BM 1
SOLC, bot dd ot
improve 05,

POlimpoed 0
sac

POl signcanty
ecreases BMin
sae

2. POI dose: <25 Gy vs > 25 Gy: 2 RCTs havo qualc overal BM cata for meta-anaysis basd on Cox rogession (148, 231);
2 have overall BM data based on competing risk regression (231, 239); 2 have OS data (231, 239).

Backward stepuisn
mutvarite anaysis

ROt
The incdenc of frst
isolted BM is lower
than overal BM.

ata oveapped vith
oo

Cosed carer,
Power=37%.

Tho incdence o frst
s0ted BM is over
than overal BM.

ata oveiapped it
No.19.

Podled anaysis of 2
RCTs:

The incdenc of frst
soaled BM is over
than overal BM;

HR s estimatod by AR,

Fishar's xact tost was
s or BM ncidence





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/table1a.jpg
Risk factors Studies First Author  Statistics BM Resuits™ 05 resuits® Conclusion
© (Trian
A Basaline characteristics
1.Age
1) <70 45 270: Meta-anayss for BM i not appicable because of diferent statisics
15 Faooal2017  BM: <70vs270:SHR 107, HR1.34,95%CI108-166, Agosnotan
It Competing 95%CI071-162.P=  P=0007: ndependen sk
sk o734 Mutariate (acjusted factrs: _ factor or 8M or OS
regression. NI:P>005. lDSOLC
08 Cox
proporonsl
hazard
regresson
3 Bemha2017 Cox <70vs 270:HRO90, 95% <705 270:HR 147, 96%  Ago's nota
@ proportonsl CI034233,P=083  CI0282.45, P=0.13; sipifcantrisk factor
pazara for BMor 08 In ED-
regresson SCLCwih PCI
2) <65 v 65: 3 studis (376, 499, 200)have uafled BM data o pertorn meta-analyss, 00 quaified data for O meta-anaysis
376 Samoun 2004 Cox 265\ <5 (adustior NI Compared toage >
@ proportonal hypertenson, sox, BV, 65,200 <65 isan
haad  liealty): HR=1.59, 95%Ch: independen sk
rogresson.  1.03:25; PoNL. factorfor B in
saLc.

520 Zw2oM@  Cox <65vs:65:p=0802  <65vs365 (adhstiorPS,  Compared toage
proporional si2ge, LV, and BV <65, ag0 2655 an
bazard HR=1.796, 95%Ok 1027~ indopendent sk
regrossion. 3.148;P=004. factorfor 08

fesacted LD-SCLC,
bt not for BM.

49 Swui,2018() Cox S61vs>6HHR08S, N Agoismota

3 ‘sipifcant risk fator
for BUInSOLG

203 Km 20190  Cox <65 vS265: HR-0.418, P00 Comparedt03ge >
proportonal 95%CI,0.187-0938, 65,290 <6515
haad  P=00%; sk factorfor BMin
fogression.  adstfor Sex, T, and POI: LDSCLC, but ot

P=0037. for0S.
9 <60 vs 260: Meta-ansyssfor BM i not appicable because of Gferent statsts and no enough HR cata

514 Zenq.2017() Cox BM: <60: 24/117 205%): NI sgoisnota

proportonal 260: 12/58 (20.7%) sipicant risk factor
for BMaftr POI 0
soic

81 Chen2018(5) BM:Logstc <60vs 260 (adustiorsex, <60vs 60:HRS1477,95% Agoisnota
regrasson. S, tumor oad, rumber of  CF 0623-2.653; P=0.191.  sign¥icant sk actor
08:Cox  metasatc stes, PCI for BV or OS nED-
proportonal  timing): OR=1.077, 95%C: sae
bazd  0.428-2.708; P>005.
regresson.

519 Zeng.2018() Cox <60vS 2 60: HR N, 95%  P-0823 sgeisnota
proportonal Ol N =008 ‘sipicant s factor
Pazard for BMor 08 nLD-
regression. SOLC wibout PCI

513 Ze0g,2019(10) Competing: <60vs 260: HR=1.20,96% NI Agoisnota
sk C£084-1.71: P-032 ‘sipifcant ris fator
regresson for BMattor POl

sac
9<60v> 13 Gong.2013(11) Cox 560vS > 60:HR:NLO5% < 60'vs > 60: HR: NI, 95%Ck Ago's nota

60 osonodionsl  CENE

841,

N P= 0841,

sionificant risk factor

Comments

Two dofritons for tmo
1o eveopment of BM,
nckar which oneis
wsad

No repor o patiens.
ditibution i ach
goup.

Investgated only
damographic tactors,
i not consider tumor
and oatment reatoc
factors

BM was inchuded i tho.
mtvariato mod of O

Inverse probabiity
eaiment weight (PTW)
was used to minimzo.

No repor o patirts.
dtatution 1 6ach
‘goup ater PTW;
Detais of mutivasiate
‘model not reported.

Logstc regresson was
s for BM anyss.

Investigated il
factors (N=21) wih
nted sampe sze
(0=159),

Contaned many
palients vith combined





OEBPS/Images/table1f.jpg
proportional
havard

regrosson
2. Turmor size: Meta-anaysisfor BM s not appicable because of dfrent anaysis methods

29 Low.2019(19) BM
(CONVERT tra) Compsing
sk

regresson;
08: Cox
proportonal
hazard
regresson
15 Faoog 2017 BM:

Ity Competng-
sk
regresson
08: Cox
proporionsl
hazard
regresson

519 Znen, 201809 Cox
proporionsl
hazard
regression.

8 Km20196) Cox
proportonal
hazard
rogrosson.

3.7 stage; 3 stuos (519, 34, 209) havo qualfed BM data

3 Bamhadt2017 Cox
o proporional
hazard
regresson
519 Zneng. 201809 Cox
proporionsl
hazard

8 on.2010(17) PrepCIBM:

2 Km20wE  Cox

Log (GIV(acust by Log (GTV) (acjust by ODRT/
‘ODRT/TORT, branGT/ TR, bran CTMR, waight
ML woightloss, PS, POI  ss, PS, PO timing, PO

timiog, PCI dose HR:  doso) HR: 1.33; 6% - 1.
1.43;95% Cl 1.11-185;  16-1.5%; P<0.001

P=0.005

<SVS/OMHR 1T, HR1.16,95% C096-1.40,
95% 01122255, Po1td

P=0,002; SHR 1,66, 95%.
11.15-2.40,P-0007:
Muwrite acustec
factors:NI: P>0.05

SusasomP-008s  P0TGH

<6015 250 M HR=0.000,  P>0.05
95K 0413-2.000,
P-0812.

for meta-anayss, n0 qualfied dta or OS metaanaysss
1215 36:HRO76,95%  HR 1.10, 95% C10.72-1.69,
C1039146,P=041;  P=08:

12ve34 (st P0B14
smaking, bood gucose,

NSE, NLR, TRT tming,

chemo cyces): HR=2:27.
9BHCLT11-4.61,

002
12834 adetlor  T1-2v8 T34 (adstfor CRT.
smeking, GAT-0, andN: D and N HR=2610, 96%CL:
OR=1.099, 96%CL: 0411~ 1.364-4.983, P=0,00%
2041,P-0851

021834 HR1TET,  PX005
950K 0894-3573,

Pe0.1

st for age, sex, and
P P=02553.

4N stage: Mea-anasis for BMis not appicable because o Gferent staists and no HR cata

519 Zneng 201809 Cox
proporionsl
hazard
Trogression.

NO1VSN23ip:0S2  P:0AT9

Vs
dependent ik
factor for M anct
0ShLDSCLC
winPO!

Tuemor sizois notan
dependent sk
factorfor BMor 05

Tumor szeis rota
sionicant ik actor
for BMor S LD-
soc

Tumor vokume s
pota sinicant fsk
factorfor BM 0t OS
nLDSCLC.

Tisnota sgnifcant
ik actor for BM ox-
OSnEDSCLC
winPO!
Tstagoisan
independent sk
factorfor BMin LD-
SOLC, bott or
os

Tis an indopondent
ik factorfor OS
LDSOLC, but ot
for pro-PIBM.

Tisnota sgnifcant
ik acto for BM ox
0ShLDSCLC

Nstagasota
sinicant ik actor
for BMor O3 a LO-

resuts, ie. HR, 95%C1,
an dotaied P vake

Data fom RCT.

Too coftions for tme.
1o development of 8.
ncar which ono's.

Inverse probabity
weatmont weght (PTW)
s used to mismize
b

Noreportof patients
dtruton i cach

Noreportof patients
ditibuton i cach
goup

Investigated mutie
factors (N=21) with
imited sample sze
=)

Investigato sk factors
foc Pre-PCIBMin LD-
SOLC useg|
regression.






OEBPS/Images/table1w.jpg
hazard

2000:2010v6 20112016
(adjust or S, stage TORT, SCRT/CGRT, PCI
‘ODRT/TORT, SCRT/CCRT,  tinng): HR=082,96% C1
POl tming): HR=083,96%  065-1.04, p=0.11.
01055127, =039,

(ctustfo PS, stage, ODRT/

12. CAIT sequence: Meta-analyss for BM is not appicab because of Gderent methods and no HR dta

513 Z0n,2019(10) BM:
‘Competing-
sk
regression;
08 Cox
proporionsl
hazad
regression.

fAtema:  50C  Gregor, 1997 Cox

tng vs SCAT ) proporionsl
€ORT)  hazaa
regresson

2) CORT vs SCRT

529 Taasa2002  Coc
[0 proporionsl
0006910 hazard

regresson

108 ESaoun,  BM:g2test
0060 OS:log-

fank test

261 Manapov. 2012 Logrank
) test

263 Manapov. 2012 Descriptvo.
@

265 Manapou, 2013 Logrank

Fustisokted BM:
Atematiog: 20% (34/169);
SCRT: 16% (26/165) P: .

oatn: Atematiog: 81.2%.
(198/170); SCAT: 81.8%
(135/165}; P=0.25

Fustisokled BM: SORT:  Mdian 0S:
27% (31/114), CORT: 19%  SCAT:10.7months, CORT:

@114 P=0.16. 272 morits, P=0.004:
(Pckustfor PS, stage, a0,
and so: HA=0.70, 9530
052094, P02

SCRT+PCE: 16.4% (11/67),  SCRT (N=89): 14.0 months;

‘CCRT+POL 87% (229).  CORT (N=40): 21.8 monts;

P=0502) PN

BuFs: N

CORT: 332 days,

SORT: 267 days. p =

0522

SORT: 10% (14774 (COAT: 14.9 morths 95% 1

CORT31% (16511 p: M. 11.7-182);
SCRT: 16.1 months (95% CI
122-20):p=08.

CORT: 37% (19/51): 149 monihs (SCRT s
SORT:20% (15/74); CGAT: P-06)
Logank P=0049.

BM tmo fom il

dagnoss:

‘CCRT: 530 days (95%CH:
216440,

SCRT 273 days (95°%.
i221-325), Log-rank
p-07

rom end of chamaiterapy:
(CORT: 123 cays (95%
15231,

SCRT: 151 days 95%.
CH101-210), Logrrank.

for BM or OS in ED-
sac

Eaisnota
‘sgpifcant s factor
forBMor S in
SOLCwh Pl

NS wasnota
sipicantfacorfor
08 LDSCLC.
“The sgnifcance of
toronco on B
was wncear.

‘CORT signicanty
improved 08 LD-
SOLC, but not for
st isoted BM.

‘CORTISGRT i not
asigniican sk
factorfor BM afer
PGlinSCLG

CORTISORT i not
asgniican sk
factorfor B LD-
SOLC with poor
alPs
nLDSCLC
patints vith poor
vl PS, more
patients developed
M intho CORT
gow thaninthe
SORT group. But
he P valus vas not
reported.
‘CCRTISORT s not
asgniican sk
factorfor 0S.
‘CORTISORT i not
asgniican sk
factorfor 08 I LD-
saLc.

The concusionof
impacton BM i
contradictory

Anaiyzed fst isoed
M instead of oveal
Bv

HR or P of B vas not
reported.

Anaiyzed frst isoed
M instead of overal

12 tost wasused for BV
7 SCAT + PGivs GORT
+ PGt wih ow
Purmber of avents.
Statstic sgricance of
08 vas not reported.
oA,

No statstc anaysis
detals and no satetic
terpretaton.

The BM conksion’s

contadctory with the
detaded BM tme.





OEBPS/Images/fonc-12-889161-g002.jpg
Interventions

Trials

1.1 PCI vs no PCI in ED-SCLC

415.Slotman. 2007

445 Takahashi, 2017

1.2 PCI vs no PCI in LD-SCLC

487.Work, 1996

148. Gregor, 1997,
UKCCCR/EORTC

62.Cao, 2005

1.3 PCI vs no PCI in SCLC

18. Arriagada, 1995,
PCI8S

225. Laplanche. 1998,
PCIS8

19. Arriagada, 2002,
PCI85 + PCISS8

2. PCI dose in LD-SCLC:
high (36Gy) vs standard (25Gy)

231.Le Pechoux, 2009

3. TRT vs no TRT in ED-SCLC

526.Slotman, 2015,
CREST

140. Gore, 2017,
RTOG 0937

4.1 CRT sequence in LD-SCLC:
CCRT vs SCRT

529. Takada, 2002,
JCOG 9104

4.2 CRT sequence in LD-SCLC:
altemnating vs SCRT

530. Gregor, 1997,
EORTC08877

5.1 TRT timing in LD-SCLC:
early vs late
(initial vs delayed 18 weeks)

488.Work, 1997

5.2 TRT timing i LD-SCLC:
early vs late
(week 1 vs week 6)

532. Jeremic, 1997

5.3 TRT timing in LD-SCLC:
early vs late
(1% vs 4 chemo)

531. Skarlos. 2001,
HeCOG

5.4 TRT timing in LD-SCLC:
early vs late
(2*vs 6® chemo)

429. Spiro, 2006

6. TRT fractionation in LD-SCLC:

TDRT vs ODRT

239. Levy, 2019,
CONVERT

7.1 Chemo in ED-SCLC:
topotecan vs observation

388. Schiller. 2001,
E7593

7.2 Chemo in SCLC:
EPvs CEV

536. Sundstrom, 2002

00000000000000000000
00000000000000000000
90000000°°00000000000

00000000000000000000°






OEBPS/Images/table1j.jpg
9 Adrena metasasi:
145

Yug &
metastasis

Oren, 2016 (13) Cox Yes s no(adust o PO,

proportonsl - Number of metastaic:
Pazard  stos: HR, 2511 95%CK
regresson  1.408-4.477; p<0.05;

Yes vs o (adust or PO,
Number of motastatc s,
PS): HR, 2.193; 95%0t
1284-3747; p<005;

 Meta-analysis for BM is ot appica because of ifeent statstoal analyss.

Greenspoon,  logsic Yes vs No: OR=0.4, 95%
2201160 regesson  C1022324:P=080.
Cnen, 2016 (13) Cox Yes vs nos HR, 1778 95%
proportonal CI:0946-3344; £>0.05;
Pazard
regresson
Gren, 2016 (13) Cox Yes vs no: HR, 0886 96%

proportonal - CI:0526-1.483; 9>0.5;
Pazard
regression

~

HR, 1.396; 955
2687 p>005;

HR, 0828; 95501 0.499-
1374 9>0.06;

12. Lateaity: Meta-anayss for BM i ot applcabie becauss of fecent anaysis and overapped dta.
‘Sabmoun, 2004 Cox Lettvs ight (adust for

76

Ed

s

3 Ed
Aratorical

@

proporional  hypertension, ge, 58,
Pazard  BMI: HR=1.11, 95%Ck
rogresson. 0718 P NL

‘Sabmoun, 2005 Cox Lettvs right (adust for

2

proportonal. eatment, stage, BM, age,
Pazards  sox, anatomical ste, PO

fogrosson  HR=1.25, 95%C 0.84-
1.69: P M.
260,2019.(10) Competing: et vs ight: HR=0.94, 95%
sk 0067132 P=0.71
regresson
‘Sabmoun, 2005 Cox ower vs upper obe (acust

02

proportonal- for treatmert, 1299, BMI,
hazards  age, sex, ety PO
rogresson  HR=0.70, 95%Ck:0.02-
modes  116:P:NL

14, KPS®: Meta-anayss for BM i not appicabie because ofdierent anaysis methods,

520

s

01

2w, 2014 ()

Farooq, 2017
0

W, 2017 (15)

cox 280vs <B0: P= 0272
proporional

Pazard

rogression.

BM: 28015 <80: SHR 089,
Compating.  P=0568:

s

regresson.

08: Cox

proporonal

Pazard

regression

B 280vs <80: P>0.05
Competing

sk

regresson;

08: Cox.

Leftvs ight (acustfor
reatment, stage, BMI, age,
sex, anatomical st
HRL1.52, 96%CE 101:23;
PiNL

N

fower vs upper lode acust
for eatmen, stago, BN
age, sex, teralty: HR=090,
9550 0,54-1.53; P: .

fadjust or g, tage, LY.
a0 BM}: HR=1.149, 955Gt
0631:2.002; P-049.

HR 1.41,95% C11.09-1.83,
P=0010;

Mutiarte (acusted fact
NI:P>005.

280 s <B0: HR= 0.75; 95%
C£080-1.11:P=0.15.

Lver metastasis s
an independent sk
factorfor BV and.
S EDSOLC

Adkenal matastass
snotasicant
ik actorfor BM i
EDSOLC.

Advenal matastases.
isnota signfcant
ik factor for BM ox
08 EDSCLC.
Lung metastases s
nota signifcant sk
factorfor BMor OS
nEDSCLC.

Lateratyisnota
Signifcant sk actor
for BMInSCLC
vitbout FOL.

Compared tolet,
g SCLC s an
independent ik
factorfor 08, but
Potfor BM.
Latwralty s rota
signifcant sk actor
for BM ater POl i
soe
Aoatomical sto s
nota signicant ik
factorfor BV 0r OS
DSOS

KPSisnota
sinifoant sk actor
forBMor0S i
resected LDSCLG
KPS notan
independent ik
factorfor BM0r OS
nDSaLC,

KPSisnota
signicant sk factor
for BMor O LD

distribution in each

Logitc regresson was
used for BM anasis
BM tm doirton and
followup perod were
ot reported.

No report of patiets.
ditibuion i cach
oo

nvestigeted ooy
demograptic facors.
i ot consider tumor
and troatment roated
factors Data overiappoct
wih 37,

The hazards modal of
08 it not i P,

Tho hazards model of
08 it ot i PO

BM was incuckd i ho.
mutvarite modd of 05

Tio deftions for te

o devsopment of BM,
incear uich one's

No dotals on B
i, HR, 95%C,
and cotalod P vake






OEBPS/Images/table1x.jpg
s

st

s19

513

Farooai, 2017

o

2Zeng.2017 ()

Zeng, 20189

Zeng,2019 (10)

o

Cox

bazard
regression.
ox
proportonl
hazard

rogression.
B

Competng-
sk
regression;
08: Cox
proporion
hazard
rogrosson

fom end of TRT:
(CCRT: 213 days (GS%C:
104:322),

SCRT: 73 days (95%CI
17-129), Log-rank P-0.2:
CCRT vs ndhcton
chemo-CRT: SHR 1,36,
95% C1092-202,

120
CCAT vs ndhcton
chomo—RT: SHA 1.14,
95%CI075-1.75,
P=0534
P-0.163

P-0062

acjust for PS, stage,
‘ODAT/TORT, era, PO
timing): HR=087, 95% CI
062-123, P-0.42.

GORT vs trodkotion
homo-CAT): HR 1.55,
95% 1 1.25-1.92, P0.0O1.
Multarite (acusted factors:
NI:P>005

Pe0.440

(adjust or P, stago, ODRT/
TORT, ea, PO trig):

HR=089,95% C1071-1.11,

P-030.

1. TR fracionation: Meta-anayss or BN is ot appicablo bocause o Gdrent mathods and no HR data.

povsd

st

s

519

Low, 2019 (19)
(CONVERT i)

2Zeng.2017 ()

Farooai, 2017
o

Zng, 2018 ()

B
Competing
sk
rogressin;
08: Cox
proporion
bazard
rogression
Cox

proporionsl
hazard

rogrosson.

TORT vs ODAT (ajust by
Log (GTV), bran CTAVR
weight05s, S, PO timng,
PO doso): HA: 093; 95%.
C:057-1.83; P=0.770

QDA vs TORT adjust for
sex, 290, smokig,
responso, TNM stage,
CCRTISCAT,
hemotherapy cyces, brain
CTMAI: 3 your BM:

‘ODAT: 219% TORT: 43%:
HR = 2748, 96%C1 1.227-
6157,p=0014

‘ODAT vs TORT: SHR 101,
95%010.72-1.41,
P=0971;
(ODAT 15 Mo SHR 1,02,
95%C1025-1.45,
P=0981.

ODAT vs TORT: P=0.187

TORT vs ODRT (adjust by
Log (GTV, bran CTAVR
Woight 055, PS, PCI tming,
PO dosol: HA: 1.16; 95%
089-1.51;P-0275,

p=0570

HRO.75, 95%C1063-090,
P-0.002

Mutarte (scustod factors:
N P>005

P-0453

CORT/SGRT & not
an idapondent risk
factor for BM orOS.
LDSOLC,

‘CORT/SORT s ot
asgniicant sk
factorfor BM afer
PGINSOLC
CCRI/SGRT & not
asgnifcant rs
factorfor BM orOS.
DS0LC
CCRI/SGRT is ot
asgniicant ik
factor for BM or 08,
SCLG wih PO,

OOAT/TORT is ot
asgnifcant risk
factorfor BM orOS.
LDSCLCwin
FoL

TORT a0
indepandent sk
factorfor BM afer
PO SOLC, but
potfor 0S.

ODRT/TORT i not
an independen risk
factor for BM orOS.
LDSOLC,

Two dafritons for tme
0 dovsopmont of BM,
uncar which oneis

Data fom ROT

Two dofritons for tmo
o devsopment of BM,
nckar which onois

137(10/139) were
ToRT:

Investigated mutiple
factors N=21) with






OEBPS/Images/fonc-12-889161-g001.jpg
£
&=
=
<
=
2
5
=

Screening

Eligibility

Included

Records identified through
database searching

@=525)

(n=11)

Additional records identified
through other sources

Records after duplicates removed

(n=536)

Records screened
(n=536)

|

Full-text articles assessed for
eligibility
(n=130)

Studies included in
qualitative synthesis
(n =61) (39 non-RCTs +
22 records for 18RCTs)

Studies included in
quantitative synthesis
(meta-analysis)
(n=21)

(11 RCTs + 10 non-RCTs)

Records excluded
(n = 406)

Full-text articles excluded,
with reasons
(n=69)
-BM is not an outcome
(n=46)
-Retrospective study sample
size <100 (n=8):
-Review/systematic review
/meta-analysis (n=9);
-Prospective observational
/single arm) sample size <100
(=5);
-Case report (n=1);






OEBPS/Images/table1n.jpg
519

2. Proveat. 519
ment NSE

24, Provoat. 519
ment CEA

25, Provoat. 519
ment biood
ucose

Zneng, 2018 (9)

Sk, 20189

S, 20185

Zneng, 2018.0)

Zneng. 2018.0)

Zneng, 2018.0)

26, CTC, cuatng tumor cols

nerca 122
bassing
20TCpost: 122
sty
3CTCpost. 122
fouthoyce
27.5Uvmax 491

Fu,2014(14)

Fu,2014(14)

Fu,2014(19)

W 2017 (15)

Cox <1257 vs 2 125.
proportonal 0477

hazard

rogrosson.

ox <1191 1104 acust
proportonal for PS,stage, rmber of
bazad  exvathoracc motasiatc

fogrossion.  stes, TRT dose, POl
preteaiment LOH): HR
1,557, 95% OI: 0939~

2582, =0085
cox £69.3v5 >69.3 (st or
proportonal  stage): HR: 0,409, 9%
bazwd  0.173-0969,P = 0042
regression
ox <17 vs:2 17 o (ot
proportonal  for smokng, ood Gucoso,
baad MR, TRT iming, chomo
fogrosson.  cycls): HR= 384, 95%C
0.90-16.40, P= 0060.
oo <B4 v8 234 g/ P
proportonal 0111
pazard
rogrossion.
cox 26245562 oL
proportonsl  (adjust or smoking, NSE,
bazwd MR, TAT tming, chemo
fegression.  cyces) HR=1.09, 95%C

050-241,P=0826.
oox BM as a st recurrence.
proportonal- ste:

bazad (acustfor age,sex.PS,

fogresson  CTC postirst yck. CTC
postfourth oyce, stage,
response) HR=5.243; 95%
0L2.133-10574;P <
0001,
Median BM te:
CICs 218 CTCs >
218
116023677573
(68352 monthe

=0001).
oox BM as a st recuronce
proportonal- ste:
baad  (adustfor ago,sex,PS,
fegression  CIC atbaselne, CTC post-
fourh oy, stago,

responsol: HR=1.086; 95%
CL.0585-4.318; P 0546,

oc BN as a frst recurtonce.
proporional. ste
hazard  (acustfo age, sex,PS,

fogrosson  CIC post-rst o, CTC
postourh oyce, stage,
fosponso): HR=1.002; 95%
1,0776-271; P =0857.
a: (continuousy:P>0.05

401

N

P-0280

Peo272

N

N

N

(contouous): HR= 1.02; 95%
0:099-1.05;P= 021,

Cuteot vake changed

Hgher CTCat
bassina s i
independent ik
actor for BM afer
Piinstage Il
sac

CIC post-rst cyde
s nota sgnfcant
ik factorfor BV
afor POl nstago
sae

CIC postoutn
o isnota
‘sinicant ik actor
for B ater POl in
Stge i SOLC

Suvmaxis nota
‘sipicant ik actor
for BMor 0 L.

Anayzod BMas a st
st of rocuence:
Noreportof patients
ditibuton i cach
goop

Anayzod BMas afrst
st of rocurence:
No reportof patients
ditnbuton i cach
oo

Anayzed BMas a frst
st of recunence:
No reportof patients
ditibuton i oach
goup

No dotaled BM resuts
reported Lo, HR, 95%
I and detaded P vale.





OEBPS/Images/table1d.jpg
376 Sahmoun, 2004 Cox Sexisnota Investigated ony
] proporional ‘sipifcant risk factor domographi factos,
Pazard forBMINSOLC i not consier tumor
rogrosson. without PO and reatment rlated
factors Data overapped
i No377.
477 Satmoun, 2005 Gox malovs femle (adist for  Comparedto The hazards model of
) proporional- eatment, stage, BMI, ago, female, male 5an O G not incude PCL
hazards latocay, anctomica st indepandent ik Obsorved even's were
regresson =055, 96%CE 0.34:088; facorfor OS, but  ifrontn tae 1l nd
modeis PN ot for BMn SOLC. tabe .
s14 Zeng.2017() Cox 12,95%0:050 N Saxisnota
proportonal 236; P0.760 ‘sipifcant ik factor
Pazard for BM after PO in
regresson sac
49 Sww2018() Cox male s fomae: HR: 1.109, NI Saxisnota
proportonal 955G 0.766-1.604; P= ‘sipicant s factor
Pead 0584, Tor B SOLC
regrsson
208 km2019  Cox malo s fomae: HR: 0.500, P>0.05 Mdois arisk factor  No HR i tho 95%CI.
proportonal 953G 0.270-0368, for B LDSCLC, inverse probabity
Pazad  P=0027; adjust or aga, T, butnotfor 05, trament weight (PTW)
fegresson.  and PO P=0.167. was usedt o mimize
bis;
No roport o patints
datiuion i cach
goupatter PTW;
Detas of mutivariate
model ot reported.
513 Zeng.2019(10) Competing: HR=101,95%CL06- NI Saxisnota
sk 1.48;P=0: ‘sipicant i factor
regresson for BM aftr PO in
sac
Studos (519, 514) have quaiied B data 1 porfon Meta-analysi, 0o quafied data for OS meta-anayss
520 ZwME  Cox YesvsNo:P=0S50  P=0504 Smokngisnota
proportonal ‘sipicant i factor
Pacard forBMor S in
regresson. fasectod LDSCLG
s14 Zeng.2017() Cox Yos vs No:HR:082,95% NI Smokngisnota
proportonal i 0.41-163; P-0S72 ‘sipicant i factor
Pazard for BMaftr PO in
regrosson. salc
519 Zweng,2018() Cox Novs Yes (adustfor LR, P=0277 Smokngisnota  Investgated mutle
proportonal - biood ghcose, NSE, T, ‘Spifcant ik fctorfactos (N=21) wih
Pazard  TRT timing, chomo cycls) for BV LDSCLG  imted sampo szo
fogrosson.  HR=1.47, 95%CL: 078~ (=159,
275,P 0235,
49 Sww.2018(9) Cox Curent smoking vsro: NI Curent smokingis  No daa for ever
proportonal HR: 1.218, 95%CE 0831~ ot a signifcant ik smoking o nol.
Pazad  1786;P=0312. factor for BMin
regresson. salc
8 Bang.2018(16 Cox Smokng durng chemovs  Smoking during chemovs  Smoking during Backward stepise
proporional n0:P>005 0:P>005 chemossnota  mutariats anasis
Pazard ‘sipifcant ris factor
regresson for BMor 08 n ED-
sale
513 Z009.2019(10) Competing. Yoss No:HR: 098, 95% NI Smokngis nota
sk CL:069-1.39; P= 095. ‘spifcant i fator
regression for BMafter PO 0
sac
8  On.2019(17) PoPCIBM: Yosvsnoadustior CRT  Yesvsno: HR=1205,05%  Smokingisnola  Investigated sk factors

biay  D,T,andN:OR=4376,  Ci: 061

2366, P-0.588  significant risk factor for Pre-PC1 BM in LD-





OEBPS/Images/table1s.jpg
28Gyvs  487°

20w 148°
a0y
Boyw 2©
360y

256yu> 209°
26y

E

513

Work, 1996 (27)
Gregor, 1997
9

EORTC)

Lo Pechoux,
2009 (34

Lew, 2019 (19)
(CONVERT tia)

Rubensten,
1995 24)

Brouster, 1995
)

2eng,2019 (10)

Log-rank

Logrark
test

Oy,
frstisolted
o
Compatng
P

regresson;
Overat BM,
08 Cox

‘5-year BM: 330y: 14.9¢
7.0%:25 Gy 229 2 66%:
P>005

2y00 BM (data fom plot:
36y 16%: 24 Gy: 56%:
HR0.34; 95%CI 0.13-
085, p<0.05.

Ovecal BM (2:yea: 360y:
23%; 256y: 29% HA 080;
95%C1057-1.11;

360y 12%; 256y 6%:
HR= 048, 95% C1029-
081, p=0.005.

<25 Gy s > 25 Gy facust
by Log (GTV) ODRT/
TORT, Brain MAICT,
Woightloss, PS, PCI
timing): KR 067 95% Ci:
034-1.28; P=0.220.

<252 Gy s >252Gy:
HR:NA, P=0.1091.

‘Singl facton, 86y
2.7 BM: 22% (1673,
2.7 BM onl: 12:3% (973).

ower,standard, higher:
HR: 1.0, 95% OI: 068~
1,73, P=073.

N

N

2year 081 360y: 7%
250y 42%; HR 1.20; 95%CI
1.00-1.44;p=0.05.

<25 Gy vs > 25 Gy ladust by
Log (GTV), TORT vs ODAT,
ain MRUCT, Woigt ss,
P, POl timingl: HR: 093;
95% OF 065-1.34; P=0.776.

N

24708:05%

~

3. PO tmiog: Meta-analys's for BM is notappicable because of dfeent anayss methods

29°

29°

Low, 2019 (19)
(CONVERT tia)

Low, 2019 (19)
(CONVERT tia)

Low. 2010 (19)
(CONVERT tia)

Compatng
sk

regresson;
08 Cox

1ogfPCY tring rom
rancomization fadjust by
Log (GIV), ODRT/TOAT,
Brain MRICT, Woigt loss,
PS. POl dosel HR: 1821
95% 0L 004-862;
P-0.760

10gIPC) tiing rom end of
(CRT (st by Log (GTV),
‘ODRT/TORT, Brain MAY.
CT. Weight oss. S, PCI
Gose): HR: 083; 95% Ct
0.48-1.45; P=0520

109PCY ting rom
bagring of chemo (adust
by Log (GIV) OORT/
TORT, Bean MRICT,
Weightloss, PS, POl dosel:

1ogPCY tming rom
randomizaton (adust by Log
(GTV, TORT vs CORT, Bran
MRUCT, Weight los, PS, PCI
Gose): HR:0.66; 95% O
0.11-4.14; P=0/659

gfPC) timing rom end of
AT (adjst by Log (GTV.,
TORT ve ODRT, Brain MR/
T, Weigh o, PS, PCI
Gose): HR: 1.32; 95% C
055-1.87;P-0.189

1ogPQ) tiring rom
begiring of chemo (adist
by Log (GTV. TORT v&
(ODRT, Brain MRUCT, Weight
foss, PS, PO dosel: HR:

frst BM, bot i nct
ecrease overal M
intDSoLC.

POl dosais mota
‘spicant s fator
forBM or 0S nLD-
SOLC wih POL.

POl dosa vas not @

‘Sipicant s factor
for BM i LD-SOLC.

‘Sngl fracton PO
vas ofectie

POl dosais mta
‘Sipicant s fator
for BM ater POl n
sac

P tming from
randomization’s not
asgaiicant sk
factor for BM o OS
nLD-SOLC wih
Fal

PG timing from end
ofCRTisnota
‘Spicant risk factor
for BV or OS inLD-
SOLCwin PCl

P tming from
begening o chemo
isnot a sgnifcant
ik factor for BM or
0SnLDSCLC
with PCI

RoT:

Data fom ROT

Ot notroport HR.

Incudod 106 patints,
bt only 73with CR
were reported for BM
cidence,

Data fom ROT

Data fom ROT

ata tom ROT





OEBPS/Images/table1e.jpg
logisic  95%C: 0.895-21.394, for pre-PCIBM or  SCLC wsing logistic:

regresson;  P=0088 OSnLDSCLC  regresson.
08:Cox
proporionsl
pazard
regressin.
Stuses (377, 376 have Ovedapped BN data or meta-analyss, Trerelore, meta-analysis was 0ot perormed 0 0 s,
976 Samoun, 2004 Cox <25 vs 2 25 kg facst NI BMIis nota Investigated ony
@ proportonal for hypertension, age sex. ‘Sorifcant isk factordemograptic factors,
Paad  latealty: HR=1.01, 96%CE: TorBMNSOLC i not conside tumor
fogresson,  06:16;P:NL without PCI. and ratment reatoc
factors Data overiappect
wih 377,
a7 samoun 2005 Cox <2552 25 kg/ lacst <25V 2 25 kg/n” facustfor Comparedto  The hazards modl of
02 proportonst. fo reament, stage, age,  eaiment, stage, age,5ex,  nomalweight,  OS dd not incude PO,

hazards  sex, lteralty, anstomical  ateaiy, anaomical stel.__ oveieight s an
rogresson s, POI; HR-094, 96% 85,96%CI 125:285;  independentrisk

C:0S7-1.54:P: . PN factorr 08, bt
ot or BM
519 Zneng,2018() Cox <25 vs 2 25 ks P-0.404 BMiisnota Investigated muiple
proportonal P=0075 ‘sirifcant sk factorfactors (N=21) with
pazard for B or OSInLD- it sample sz0
regression. sac =159,
6. Weightoss: No qualfied cata 0 pertor meta-analyss (dderent stastical anaysi).
26°  Lew.2019(9) BM: S 10% vS > 10% (adustby < 10% vs > 10% (adustby  Weightloss >10%  Data fom ROT.
(CONVERT 1) Competing Log (GTV), ODRT/TORT, - Log (GTV), TDRT vs ODRT, i an indopendent
sk BranMRUCT, PS.PCI  Bran MRICT, PS, PO sk factor for OS
regression;  timng, POl dosel: MR tming, PO dose): HR: 1.98;  LDSCLC with PO,

OS:Cox  183;95%CL0.69-48%; 95% Cl:0.14-3.43; P-0015 _ but ot or BM.
proportonal P=0230

pazard
regression
145 Grewpoon,  kgsto  2Skgus<Sigladstior NI Woightloss more Logistc regression was
2011G0  regesson  chemo response): thanSiguasan  used for BV analysis
OR=069, 95%CH 0.49- independentris  BM timo defiston and
097:P=003 factorfor 8 in ED-  tolow-up period were
salc. ot reported.
No report of patiets.
dtrtution 1 Gach
group.
7.Cwonc 519 Zhen, 2018(9) Cox Yes vs No:P=0.056 P-0879 Ctvoric dsease s Investigated mutiplo
dsease proporionsl ot a sgnfcant sk factors (N=21) with
hazard factor for BM or O kitd sample sz0
regression. LDSCLC, =153,
8 976 Sarmoun, 2004 Cox Novs Yes (adiust or, age, NI Hypertonsionisnot  investgated ony
Hyperteasion @ proportonal  sox,atealy, B asgniicantrk  domographic facors,
bazad  HR=1.11, 95501 07-18; factorfor BMin i not consider tumor
fogresson.  PENL SCLC without POL  and eatment réated
factors

5. Tumor rolated factors
1 Histology (SCLC vs combined SCLO: eta-analysis for BM s not appicable becauss of diferent satsics and o HR data

18 Gong,2013(11) Cox (st forsurgcal N Combined SOLCs  Contaned many
proportonal  resecton, tage, inducton nota signfcant sk patients vith combined
hazard  chemo, adiwant chemo, factororBMin SCLOandNSCLC
fogression.  and PORT): HR=2.002, rosected LD-SCLC.  (53.5%, 69/129). The

9530 NI P=0.0%. impact of hstdogy on
08 was ot anayzed.

a1 w2070 BM 5005 HR=1.1595%C1 060~ Combined SCLCis  Ony 6% (17/289)
Competng 220,P=067. ot a signifcant sk _ paents vere with
sk factorfor BMorOS  combined SOLC and
regresson; nLoSoLC NSoLC:

08: Cox No detas on BM





OEBPS/Images/table2.jpg
BM

Risk

Non-significant

oS

Risk
Non-significant
Unclear

No information

ED

PCl in ED-SCLC, PCIl dose
Age, Male (p=0.06), cT-stage,
PS (p=0.086),

PCl in SCLC

M1b stage

Smoking

TRT dose






OEBPS/Images/table1i.jpg
hazard 1924, 95%Ck 1.002 ~
regresson.  3291:p=0000.
8. M status n ED-SCLC: 3 studies (80, 34, 26) have qualfied BV and OS iia for meta-analyss

8 Gren,2016(13 Cox Detnt motastasesvs,  HR, 1.410; 955Gk 0.959-
proporonal 2084 p>005;
nazard
regression
3 Bomhwon2017 Cox MIbor pot: HR 125, 95% CI
@ proporional 063:2.48, P= 051
Pazard
regression
% Bwg.2018(19) Oox Extathoracic metastases  Exvaihoracic metastases (N0

proportonal (Novs Yes) adustfor PO vs Yes)faust for S, PO
hwad  HR259,95% Oi1.12-  HR 1.75;95% CK1.043.17:
rogresson 756 P002; P=0a3

81 Cren2018(5 BM:Logsic Dstantmetastasesvs.  Distant metastases vs. localy
regresson.  localy advanced (adust for  ackanced: HR=2.018, 96%
0S:Coc  ag0, 50, PS, numborof Gk 1.169-3517: P =0013.
proportonal  metastaic stes, PCI
hwad - timing: OR=2944, 95%CH
regresson 1.049-8.261; P>0.05.

9. Number of metastatc stes: Meta-anaysis for BM s not appicabie because of frent staisica anaysis

8 Cren2016(13) Cox 22vs <2:HR, 1.124;96% 225 <2: (acustfor PO, er
proportonal C1,0688-1835; p> 005 metastass, PS): HR, 1.146;
nazard 95%0:0.722-1.820;
regression 2005,

81 Cren2018(5 BM:Logsic :2vs<2(adusiiorage,  22vs <2: HR=1.758, 95%O

rogresson. s, PS, tumorload, POI_ 0.697-4.435; P=0232.
0S:Coc timing: OR=1.445, 95%C;

proportonal 0284-7:354; P >0.05.
nazard
regresson
10.Nomber 439 Sz, 2018(5) Cox Sdw>dEoustorPs, N
o
exathorac
metastatic
stes
11, Metastatc organs.

1) Bone metastass: Meta-analysi for BM s not appicable because of dferent saisical analyss
145 Groonspoon, logistc  YesvsNo:OR=068,95% N
20110 regesson  CF: 024194 P= 04y

8 Cren2016(13) Cox Yes vs no: HR, 1.204; 95%  HA, 1.083; 95%Ck 0692~
proportonal CI:0826-1843;>005; 1604 p>0.05:
Pazard
regression
2) Uiver metastasis: Meta-anasis for BM i not appicatie because of Giferent siatistica anahsis,
145 Geospoon, ogsic  YesvsNo:OR:080,95% N
221100 regesson  C:027-234 P 068,

resscted LO-SCLC,
bt notfr OS.

Ostant motastases.
isnota sgnfcant
i factorfor BM o
0ShEDSCLC
Mibisnota
‘sipicant s fator
for BV or OS N ED-
SOLC wi POl
Exvathoracic
matastases & a0
epanden sk
factor for B ang
0Sin EDSCLC,
Ostant motastases.
s sgnifcant sk
factor for O I ED-
SOLC, but notfor
e

Nomber of
metastatc stos s
ot signfcantrisk
factor for BM or OS.
EDSCLC.
Nomber of
matastatc stes s
pota sgnicantrisk
factor for BM or OS.
REDSCLC.

Number of
exathoracic
matastatc stos s
pota sgnicantrisk
factor BMin SCLG.

Bone metastasis s
ot a signcantrisk
factorfor BM n ED-
saLe.

Bone metastases s
pota signcantrisk
factor for BM or OS.
REDSCLC.

Uver mtastasisis
pota sgicantrisk
factorfor BM n ED-
saLc.

No repor of paents
ditnbution i each
goup.

Backvard steprise
multvarite anayss

Logstc regression was
used for B8 analyss.

Logstc rogression was
used for BM anas.

Logstc regression was
used for BM andlysis .
BM tme defrton and
folowrup period vere
ot reported.

No report of patiets.
ditnbuton i each
.

Logstc regression was
used for BM analysis .
BM tme deirton and
followp perod were
ot reporte.

No report of patients.





OEBPS/Images/table1c.jpg
122

s

519

Fu, 2014014 Cox

Farooqi, 2017 BM:
It ‘Competng:

Rosnguoraphoi, BN log-

07089

Wo.2017(15) BN

Zneng, 2018 )

O, 2019(17)  Pre-pCIBM:

2) ED-SOLC: 80 has avalabdo cafa for mata-anaysis

&

el

Gren, 2016 (13 Cox
proporonal
nazard
regresson

Cren, 2018(6)  BM: Logtic
regresson.
08:Cox
proporionsl
razard
regresson

80g,2018(16) Cox
proporional
razard
regresson

BM as afist recurrence
st

malo s fomao agst for
a0, PS, stage. CTC at
bassins, CIC post-frst
ycle, CTC postfourtn
ycl, response); HR=
1,502, 95%C: 0751~
3004 P-0.250.

Femalo s mak: SHR 1.00,
95%C10.72-1.4: P-09B1

Mean BMFS:
Female; 96 (96% C1 77-
114,

Mae: 64 months 955% O
79, 95%Ck
1)

105304

mato s foma: P>0.05

mato s fomak: OR=0510,
95%CE0.107-2437,
0360,

R, 1,25 95%CE 0774~
200392005

Femalo s ma: (adust for
g0, PS, tumor load,
umber of metastatcstes,
PGl tming} OR=0616.
955C10200-1.896: P
006,

005

3 SCLC: 377, 514, 430 have avalable cata for meta-anaysis

N

HR1.00, 95%01 091-1.30;
P-0:3s;

Meckan 0S; 168 morths.
95% Gl 148-189)

Femai: 20 (95% Cl 16-25),
Male: 14 9% O 11-17).
femal vs male (st ox
PO response, chemo
regimen, and age) A=
1,404, 955CH 1.082-1.917:
P-0.033.

mclo s fermale; HR=1.725,
9540 0.728-4.085,
P-0215

HR, 0.991; 95%C1:0.603-
1,628; p>0.05;

Fomse vs mao: HR=0.76,
95%C: 0.314-1.368;
P-0945,

Sexisnota
sipicant ik actor
for BM ater POlin
stg0 11 SOLC

Saxisnota
sgnicant ik actor
forBMorOS i LD-

Sexisnota
signicant ik actor
forBMor0S LD-

Sexisnota
sipifcant ik actor
forBMorOS L0

Soxisnota
signifcant ik actor
for pre-PC BM or

Sexisnota
sinifcant ik actor
for BM or OS I ED-
soic

Saxisnota
sipifcant ik actor
for BM or 08 i ED-
soc

sexisnota
signifcant sk actor
for BM or 08 I ED-

Analyzed BM as a frst
sto of rcurence;

No report of patens.
ditibuion i each
‘roup: Data ovrapped
Wi No514

Two dafritons for tme
1o deveopment of BM,
inclear which one's.

No dotals on B
R, 95%CI,
and cotalod P va.

Investigated mutiple
factors (N=21) with
mited sample 520
(=159,

136% (15/110) patints
were frle;
Investiated ik factors.
for Pre-POIBM i LD-
SOLG using logic:
regressin.

Logstc regresson vas
used for BM aniei.

Backward sepuise
mutarite anaysis





OEBPS/Images/table1h.jpg
ruvsV

439

‘Suzuki, 2018 (5)

Cox

proportonal
Pazard

rogrosson

I V (adust for PS,
Puembe of extathorace
matastac s, TRT dose,
PO protreament LOH,
Protreatment PLR): Hi:
1,062, 95% O 0618~
1,626, P-0:826

)LD vs ED: 2 sucis (877, 514) havo qualfled BMand OS data or mata-naysis

6.p-stage:

7w

o7

E

514

13

Saute, 2004
e

Sarmoun, 2005
)

Ramiov, 2012
=)

200g,2017 (1)

Zong. 2019 (10)

Log-rank.
tost

ox

o

2-year BM: LD: 49%, ED:
65%: PN

LD ED (adjust or
eatmont, BM, ag0,sex.
latcaty,anstomical ste,
PO HR=4.63, 95%
CH1BO11 0PN

BM provalnce: 21118
«7.8%:

L0: 1474 (18.9%);

ED: 744 (159) 93009

LD ED (adjust o sex,
2ge, smoking, response.
TORT/ODRT, CCRT/SCAT,
chemotherapy oyces, bran
CTMRY:

761,95%01 0.63-

a9
P=0280.

LDvs ED (adust or era,
P, CORT/SCRT, ODRT/
TORT, ming of PCI:
HR=1.69, 96%0L:1.0-
277,004

Madan 0S: 85 morths
(1090, 0-164 monthe):

ED (1=284):7.2 months
(ange,

0-124 monthe),

LD (137} 1.9 months
(090, 0-154 monihs)
(P<0.0005)

LDvs ED (adjst or
eatment, BV,

age, sox tealty,
anatomica e, PO
=221, 96%CE 117-43;
PN

Maan 05:

160 months (85%C1 130~
190;

LD:24.0 morins (19.6-283),
ED: 12.0 months 06-14.4)
<0001,

HR=1.141, 95% C10:543-
2395p=0728

LD s ED (adjst or e, S,
‘CCRI/SCRT, ODRT/TORT,
{iming of POI: HR=127, 95%
©£090-1.79, P0.17.

Meta-anaysis for BMis not applabe because of et statstiod anayss.
Gong, 2013(11) Cox

139

520

520

2w.2014 ()

2. 2014 (0)

proportonal
Pacard

rogrosson.

(Adstfor surgica
esacton, histoogy.
nducton chemo, adant
chemo, and PORT):
HR=2.458, 95501 NI
P-0002

(Adust for LV and PORT):
HR=2013,95%: 1135
-3569:p= 0017,

Yes s no (st for p-
siage and PORT): HR =

(Pcjustfor surgcal resecton.
8M, ixduction chemo,
adinant chamo, and PORT):
HR=2.391, 9550k NI,
P=0001.

1.399- 3.132; P-0.001.

(adjust or age, PS, stage,
and BM}: HR=0.935, 95%Cl:
0.507- 1.723; P=0.829.

Siage s nota
‘Sgpvcant ik factor
BMinsoLC

EDisarskictor  NoHRorPvabe for
forBMand0Sin BV,

Compared 101D, The hazards modelof
EDisan 0 dd not incudo PO,
independent isk

factor for BM andt

os.

EDisarskloctor  No HR repored.
for 08 n SCLOwin
PO but not for BM.

DD rota
sgnian sk factor
forBMor0Sin
SOLC wih POl

EDisan
ndopendent isk

factor for BM after
PCIinSCLG, but
ot for 08,

Sugoisan ‘Gontained masy
independent sk patients wih combined
factorfor BMand SCLC and NSOLC
OS i esectedLD-  (53.5%, 69/129);

saLe. e factors i
muitvariato modl of
BM and 08 wero
diferont.

Sugoisan BM was nchuded in tho

indopondent sk ruitvariate modl of
facorfor BMand 05,
08 n resected LD-

Wisan BM was nchuded in the
indopendent sk ultariate modl o
factorforBMin 0S.





OEBPS/Images/table1y.jpg
303

513

Nakamura,
20181)

Zeng.2019(10)

BM: -test:
08: Cox
proporionsl
hazard

BM as a frst recurrence
ste:

‘ODAT: 34% (2369} TORT:
23% 294 P=0.144.

‘ODRT vs TORT adjst for
era, PS, CORT/SCAT,
stage tming o PO
HR=1.57, 95%0t: 1.04-
237, =008

At propensiy score
matchiog: ODRT v3 TORT
(adjust or BED, SeR
HA=1.98,95%C1:
109359, p=003.

16, Treatment nten: Meta-analysis s not eppicable because of derent methods.

a1

arr

a7

Rubensten,
1995 24

‘Sapmoun, 2005
0

‘Sabmoun, 2005
02

Motwasiate
Cox
regresson

Cox

proporionsi-

haards
regresson
modes
Cox

proportonal-

hazards

rogrosson
modats

‘Curatve vs ot (adusted
factors: PO response,
g0, KPS) HA: N, P>0.05

GAT 15 Chamo aono
(adjst for stage, BM, age,
sox, aecalty,anatomica
sto, POI: HA=2.46, 95%.
141428 PN

CRT 18 No treatment
(adjust for stage, BM, age,

ODRT vs TORT (adjust for
2ge, tage, pumonary
efusion, PO, SER): HR=0.49,
95%C: 0.27-0.88, P00,

‘ODA vs TORT (acust for
era, PS, CCRT/SCAT, stage,
{imiog of POI; HR=1.13,95%
C:086-1.50, p=0.3BAfler
xopensiy score matchi
‘ODRT v5 TORT (acustfor
BED, SER): HR=1.69, 5%
1 1.05-2.71, p=005.

N

(AT u5 Chemo alono
(adjust o stage, BM age,
sex, aecalty,anatomical

}: HR<1.17, 953Gk 0.74-

HR=3.30, 96%C: 187-58;
P

15. Cromo cycles: Metaranalyssfor BM s not applcable because of iferent methods and o H cata.
<hve 4 P= 0620

520

519

51

a0

E

2w, 2014 ()

Suki, 2018.5)

Zreng. 20186)

20052017 ()

W, 2017 (15)

Bang, 2018(16)

Cox
proporional
hazard

Cox

BM:
Competing
0s: Cox
hazard

oox
proporionsl

P0gas

C1:0.457-1.928; P= 0863,

<4vs >4 (oot or
smaking, bood gucose,
NSE, NLR, T, TR teing)
HA=0.49, 95%C1025-
095, P=0035.

616 >6:P=0.960

Novs Yes (Adust for PO,
S1age}P>005

(Continsous): Po0.05

Po3s

Novs Yes (Adust for PO,
Stage:

HR=045,95%C1 025-081,
P=0008

(Continvous): P>0.05

(ODRT/TORT is not.
asgnicant sk
factorfor BMin LD-
SOLO, but TORT
improwed 05.
TORT s a0
ndependent sk
factor fo BM ant
08 SCLCwin

Treatment tenton
was not a significant
ik actorfor BM i
e,
Compared to CA,
chamodone s an
dependont ik
factorfor BV, but
potfor 08,
Compared to AT,
o ueatment s an
ndependent sk
factor for BM anct
os.

(Gremo cycies s not
asgncant sk
factorfor BM 0r 05
nresected LD-
solc

Gremo cycies s not
asgnfcant sk
factorfor BM
soe

Cremo cyclesis2
sinifcant sk actor
for BMInLDSCLC,
ot actor 0S.

Cremo cycies s not
asgnfoant sk
factorfor BM ater
PCINSOLC
Gremo did ot
dacrease BM, but
improved 08 nLO-
solc

Gremo cycies s not
asgncant sk
factorfor BM0r 05
nED-SCLC

No overall BM results.
-6t was usad or BM
arayss.

Propensiy score
matching was used to
iz bas

O ot report HR.

“Tho hazards model of
08 it ot inchudo PO,

The hazards modsl of
08 it not i P,

nvestigated mutile
factors (N=21) with
imted sample sze

Oy 6.7% (17/280)
patents i not got
chemotherapy.

Backviard stepuise
mtarite anayss





OEBPS/Images/table1m.jpg
hazad  number of extrathoracc

rogresson.  mlastatc ses, TRT oso,
PO, pretreatmont patoot
count: HR: 1373, 95% C:

0922-2.046, P =0.115.
8 Km0  Cox <400IUL s 2400IUL:  Adustfo PS, N, stage, TR
proportonal HR=1.240, 950K 0.703-  cosa, TRT timng, POE
hawd 2187, P-0.4SS. P00
rogression.
18. Neutrophd count
) 4 Sk 2018( Cox QIAOULYS 396107 N
Preteaiment proportional L HR; 0807, 95%O:
hazad  0:540-1.207; P=0296.
regressen.
PP 49 Sk, 2018 Cox BEx10%L Y 36x10 NI
proportonal L HR: 0764, 95O
hazad  0382-1.525: P= 0.445.
regresson.
19,710, toal ymphocyte count
) 4 Sk 20186 Cox STV 317X107 N
Proveatmont proportonal L HR: 1,024, 95O
hazad  0706-1.481; P= 0:8%.
regression.
2 49 Sk 20186 Cox SLIACALYS1IA0Y N
PrapCl proportonal L facust for stage): HR:

harwd 2512, 95%0K 1196
rogresson. 5277 P= 0015,
20, NUR, netropti-to ymphocyte rato
1) Prereatment; Meta-anaysisfor BMis not appicable because of Grent cut-of values
519 Zneg 201809 Cox 285152255 acustfor <2.55 2 255 adust for
proportonal - smoking, bood ghcose, TR iming)
hazad  NSE.T.TRT timing, chemo HR=2.11, 05011 28.350;
rogresson.  cyces): HR= 207, 85%Ck  P= 0005
1.08-397, P=0020.
9 Swk 20186 Cox S16w>16HR 0758, N
proportonal 95%C 0.433-1.326: P
hazad 032,

regression.
2 9 Sk 20186 Cox 23u>23HR 048, N
PrepCI proportonsl 95%CI:0.240-1.008; P=
hazad 0061
regresson.
21. Patset count
DPreat: 499 Swu, 2018(5) Cox 270NN v5 5270:10% N
met proportons  Liacust foc PS, stage,
hazard  rumberof exvathonace
rogression.  mlastatc ses, TRT oso,
PO, protratmont LOH;
HRY 1516, 95% OF 1.024-
2245,P 0038
2 49 Sww 20186 Cox 2070 vs 2470 N
PropCl proportonsl  Liadustfor staga) HA:
hazard  1847,95% Gt 0927

rogression,  -3681, P =0081
22, PLR, plateet-o-ympnocyte rto
1) Pretreatment: Meta-anaysis for BM s not appicable because of diferent cut-off vakues

factor for BM in

WHismta
‘signifcant sk factor
for BM orOS n LD-
soLc.

Protratment
peutropni count s
pota sinifcant sk
factorfor BV
soe

Pre-£Ci netrophi
countis mota
‘sionicant ik actor
for BMInSOLC

Proteament TLC s
pota sinicant fek
factorfor BM
solc

Highes Pre.PCITLC
s an ndependent
ik actorfor BM i
solc

Hghes prtreatment
NRisan
idependent ik
factor for BM and
08 LDSCLC
Protreament NURis
pota signifcant sk
foctorfor BV
sole
ProPCINLR s not
asgnfcant sk
foctor for BMn
soc

Hioh preteatment
plateet countis an
ndependont sk
factorfor BMn
soc

Pro-PC pateet
countisnota
‘sinifcant sk factor
for BMInSCLC

nverse probabity
weatmont weght (PTW)
s usad to mismize

Noteport ofpatiets.
ditiuton i cach
group ater PTW:
Delais of mutivarate
‘moel ot reported.

Cuteoft vake changed

Cuteoft vake changed

Invesigated mutple
factors (N<21) with
i sample 520
=159,

Cuteft vake changed





OEBPS/Images/table1t.jpg
hazard 1.07:95% CI: 0.15-7.84;
regresson P-0915
B ses test N Eal POlismore 1" tost was usod for BM
Korcaysia, efecive 0 anayss.
201000 decrease BM than
pror o the last cyces of o POl LD-
chemothaapy: sac
Eary PO: 041 (7.3%), Lato
P 9/45 (20%).
000801,
%6 Ramov,2012  Logrank  (Eady:<Smonthskomihe NI POltming s nota  No HA repored.
=) tost dagnosis o PO p = 0.26. ‘spicant ik actor
forBM aftor POl
sac
34 Bemnah 2017 Cox PCItming fom chamo: POl iming fom chemo: 120- PG timing from o epartof patients
@ proporondl 120-170daysvs < 120 170daysvs < 120daysi HR chemosnata  dstibuton heach
Pwad  days HRO9LOSNCI  072,05%01040-129,P=  sgncant ek factor group
fogression  0.35.2.35,P= 085; 027 forBM or 08 i €D-
SOLC with Pl
34 Bemnah2017 Cox PCltming fomban CT: Pl timig fom bainCT:  PGitming fom  No teport of ptients
@ proporionsl <60 daye s 2 80 days: HR <60 daysvs 280 cays: HR b MRUCT i oot dstibuton n ach
g 052,95%CI019-137,  062.05% 01082117, asgiicanrsk  goup
regresson  P=0.18; 014 factor for BM or O
POl tming fom bran ML PO tming fom bain ML i EDSCLOwih
<80 days v 2 80 days: HR <60 daysvs 280 cays: HR  POI
230,95% CI0BT-605, 1.9, 95% C10.79.2.80, P
P=000. 021
81 Omn.2018(8) BM:Logsto (Eady:<Omoathsfomine Earyvs aie: HR-017,05% EaryPClismore  Logsto regression was.
rogression.  start of talchemoto O 0542-1561:P-0748.  ofectvoto sed for B anayss.
0S:Cox PO decrease M than
proporonal car PC: 10/47 21.3%), lato Pl n ED-
hwad o POL 2356 1.1 SOLC, but ot or
rogrosson  mutivarato (ciust for a0, os.
Sox. PS, tumor oad,
uamborof motastatc sos):
OR-0.367, 95%CH 0.145-
093P <005
513 Zeng.2019(10) BM Before v atter completng  Boforo vs after compleing  Undlrgong PO
Compeng  CRT (adjustfor 2. PS, G (aust for 62, PS, _ beforo compleing
sk stage, ODRT/TORT, SCRT/ _stage. ODRT/TORT, SCAT/  CAT is.an
rogrosson;  OGRT): HR: 1.10:95% Ot CORT: HR: 137;96% Ot indopondont sk
0S:Cox  070-1.79; P-069. 1.06-178; P-0.02. factoror OS in
proportonal SOLC wih P, but
Pazad ot for BV,
regression
4. TR vs 00 TRT: Meta-anayss for BM i not appicable because of ferent methods and no HR data.
NDSCC 51 Zoeng, 2018(9) Cox 2900 B Yos: 417%,  P-0.182 TRT ornotis nota 9.2% (14/152) paients
proporonal  No: 35.7%; HR: N, Sgrvoant sk factor ik not undergo TRT;
Mg p-0s21. forBM or 08 LD- Investgated il
ogossion sac factors N=21) i
imited samplo sz
(0=159,
ARG Rl s b il it sk o s st
Soman, 2016 Logrank BV TRT: 20247 ©7%), 2o OS: TAT improved 05, RCT:
o test NoTRT: 107248 (52%),  TR: 13%, bt ddnot
(cResn) 000 No TRI: 3%, p=0004 ecroasa BM n D
sae
140°  Gore, 2017 (51 BM 1-yoar BV No TR 168 monits, TRTsnota ROT;
RI0G06E7)  Competig NoTRT: 17%(95%0C 138 months, =021 ‘spicant ik actor
P 66- HR104; for 08 N EDSCLC

rogrosson;  402); 95% 1082253





OEBPS/Images/table1p.jpg
(Fisher P=0.18);
2)1R: PO 240 (20%) o
PO 8148 (16.7%) (Fher

P=0.10;
3. BM as fst recurence
time:
207 s, 108 months
(<0001
53 Seoti.2014  Logrank  POESRBRIINE P02t
@ test No PO 19/54 (5.25);P:
~
16 Faoq, 207 BM NoPCIus POL HROS4,  Mutiariato (adusted factos:
It Competng: 5% C1039-076, NJ: HR 076, 95% 1 0.63-
s P<0.001; SHR 055, 95% 091, p=0.003

regresson.  C10,40-0.73, P-0.0T:
0S:Cox  Muiivariate locusted
proporional  factors: NI: SHR 057,
Paad  95% 01041079,

regresson =000t
&  omi207Gy Cox cumiatie frstisoted  whae: POE 33.1 morits: No

proporonal B PO 307 months (P

Paad  whde POL254%No 0938

regresson, P

41.1% P = 0243
No PET: PO 13.3%; No

PCL37.0% (P = 0020).

s w7 BM No s Yes: Unhariate  HR,  No s Yes (adustfor stage,
Competng  081:95% G| 0.48-139, P chormo): HR= 0.67; 95%C
sk =0.5: 0.49.092;P= 0014

regresson;  Mtiariate (acustfor

OS:Cox stage, chemd): P>0.001
proporional
Pazard
regresson
28 Nelamua,  BMigtest BMasafistrecurence  (odkustfor age, sage,
201821)  OS:Cox ste: POL 18% (170G No  pumonary efusion, TORT/
proporional PO 419 28/69): ‘DR, SER): HR=0:54, 95%
haag  P=0002; €:036-082, P=0.004
regresson  BM as a st recurence
stotimo:
No PC: 7.5 months, PO
10 morits (P = 0012
28 Km20196  Cox HR0:588,95% 10338~ wholo cohot: POLHR 0543,
proporional 1,024, P = 0.060. 95% C1038-0.771,P =

Pazard  adstiorage, T,and PO 0001
rogresson.  P=0.068.

2) LD-SCLC with MRI: Meta-analyss for BM is not appicable because of ciferent methods.

BM prevaence n
e PO group was
lower,but thop
was ot reported.
P16 ot improve
08 LDSCLC.
P signifcanty
improved O and
ecreased BM

1.POl decressedt
frs isoted BM,
& notimprove 05
nthe whole grop
and oo PET group:
PO not
Gecreasa st
iscaed BM or
improve OS tho
PET gro.
POl G ot
sopicanty
ecreaso BM, bt
sopicanty
improved OS L0
sac

P sigfcanty
ecrsased frst
sokted BM and
improved CS i LO-
sac

Plimproved 05
2 BUFS LD

No P vaues for BV,

Tuo cafiions fortme.
1o deveopment of B,
unclear which one's

Anayzed BMas afrst
st ofrecunence:
‘Charactedstcs were not
balanced betveen
goups;

Less patients underwent
M in the no-PET
oup (B8.4% vs 828%,
P=0001)

Unbalancad
charactrtcs batween
POl and non- 01 group
0 POl group, more:
patents had konger
SER, more patents had
opAm;

-test was usod for BM
anayss:

No overa BM resuls
Invecse probabity
atment weight (PTW)
s sad to miimize
bas:

No report of patients
ditbuton i cach
‘group atter PTW;
Deals of mufivarato
madelnot reported.





OEBPS/Images/table1l.jpg
2

145

rogression;  PCI tming): HR=1.25, 9%

0S:Cox  CL08I-191, P032.

proporionsl

nazard

regresson

Fu2014(19)  Cox BM s a st rocurenco.

proporional. ste:

hwad  0-3ve>3 fadustfor e,

fogrossion s tage, CTC ot
baseing, CTC post-rst
e, CIC postourtn
. responsol: HA=

0307, 96%CI 0.046-
3432 P-0.401,

Groenspoon,  logito  0.2vs 3+4: OR=039, 95%.

201160 regresson  C:008-1.86: P=024.

PO timing): HR=1.38, 95%
:1.00-183, Pe0.0G.

N

16. Response”: Meta-analysi or BMis ot applcable because of iferent analysis methods and no HR .

2

519

st

22

145

17. roteatmont LDH factate detyorogenasol: Mota-andyss or BMis not appicablo bocaus of dfeant cut o vakos.

439

Rubonston, Mo Responso fo nducton

109524 Cox ‘chemo (CNear CRvs
regresson  othrs) (acjusted factors:

P, KPS, ago, ueatment
it HR: N, P>0.05

Zheng, 2018(0) Cox PRs OR: P- 0308
proporionsl
nazad
regression.

Bang, 2018 (16) Cox PRYS CR; P>005
proporionst
nazard
regression

2e00,2017 () Cox PRISD vs O P-0842
proportonst
Pazad
regression.

Fu.2014(4) Cox st for age, sex. PS,
proporonal. GTC at baseino, GTC post-
hazad  festoyce, CTC postfouth
fogression Gy, tagel: HR= 1727,

950 0.718-4.162:

P-0222.

Goenspoon,  Logisic  Chemo responsa (adust

201100 regresson  for woght loss): OR=5.49,
9550 1.08:27.91; =
008

Manapov, 2012 Logrank  BMFS: OR: 567 days, PR
) test 298 days, NR (SO/PD): 252
days; p 00001

Suzuki, 2018 () Cox <643 1UL vs > SA3UL
‘proporional  (adjust for PS, stage,

Rosponse to inducton
chamo (CANear GRS
others)(adsted facors: PO,
Pro-RT KPS, age, CCRT/
SCRT): HR: N P = 00173
P0.102

PRS OR: P05

N

~

N

~

N

‘SCLC with PC, but
ot for B,

PSisnota
‘sipicant ik actor
forBM ater POI 0
s290 1SOLC.

PSismota
sgnfcant sk fator
for BM I ED-SOLC.

Response was a
sgnifcant sk factor
for0S n LDSCLC,
but ot for BM.

Responsa i nota
sgnifcant sk factor
for BM I LDSCLC

Responsa s nota
sgnifcant isk factor
forBM or 08 i €D-
soLe
Responso s pota
sgnifcant isk factor
for BM ater PO 0
sae

Response isnota
sgnifcant sk factor
for BM after POl
Stage 1 SCLC

Cremo response
was.an indopendont
ik actorfor BM n
EDSaLC.

senfcanty afects
BMFS i LD-S0LC
with poor il PS.

Protcatment LDH s
ot a significant risk

Anayzod BM as afst
sto ofecurronce:
No roport of patients
dstibuion in cach

Logistc rogression vas.
wsed for BM anayss.
M tmo dfriton and
followup period viere
ot eported.

No feport of patients
dtibuion in cach
gow.

NoHR ghen:
et notreport
compared response i
detad.

Investigaied mutile
factors (N=21) with
it samplo s20
(=159

Backward sepuise
muitvarto anayss

Anaiyzed BM as afst
sto ofrecumonce:
No report of patients
datibuion in each

Daia ovetapped wih
No.514,

Logitc regression was.
e for BM anayss.
M tmo dafrion and
followp period vere

No epor of patients
ditibuion in each

NoHR gven.





OEBPS/Images/fonc-12-889161-g004.jpg
A

c-stage:
Lo ED Hazard Ratio Hazard Ratio
Study or Subgroup __ Events Total Events Total O. Varlance Weight Exp[(O-E)/V],Fixed, 95% CI Exp[(O-E) / V], Fixed, 95% CI
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