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Table S1. Full electronic search strategy in EMBASE (Nov 12, 2023).

ID Search term Results

1 ("small cell lung cancer" or "small-cell lung cancer" or "small-cell lung carcinoma" or "small | 154842
cell lung carcinoma" or "SCLC").tw,kf.

2 Small Cell Lung Carcinoma/ 12126

3 Carcinoma, Small Cell/ 10486

4 Lung Neoplasms/ 33012

5 3and 4 1070

6 lor2or5 159259

7 (("prophyla*" and ("crani*" or "intracrani*" or "brain" or "CNS") and ("radiation" or 78643
"irradiation" or "radiotherapy")) or "PCI").tw,kf.

8 Brain Neoplasms/ 45489

9 Central Nervous System Neoplasms/ 8220

10 exp Brain/ 1762478

11 8or9orl0 1805470

12 exp Neoplasm Metastasis/ 847214

13 11 and 12 20870

14 | exp Lung Diseases/ or exp Lung/ 2400069

15 exp Neoplasms/ 6045083

16 14 and 15 754089

17 | 3and 16 6362

18 | 6orl7 163007

19 exp Radiotherapy/ 735269

20 13 and 19 6335

21 7 or 20 84680

22 18 and 21 2760
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Primary outcome: overall survival

Subgroup and heterogeneity analysis

Pre-specified subgroup analyses were performed on all included studies as well as separated by studies consisting
exclusively of patients with limited and extensive stage small cell lung cancer (Table 1). Meta-regression was
performed on publication year, total study sample size, and median age of participants. Neither predictor led to a
significant reduction in study heterogeneity when considering all included studies (p=0-09, p=0-8180, and
p=0-1516, respectively), or when investigated separately for limited (p=0-6455, p=0-3814, and p=0-08,
respectively) or extensive stage patients (p=0-06, p=0-86, and p=0-6451, respectively).

Of all studies included in the primary analysis, 39 studies reported unadjusted hazard ratios from univariable
analysis only, 17 studies reported adjusted hazard ratios from multivariable analysis only, and 56 reported findings
in unadjusted and adjusted hazard ratios. Post-hoc sensitivity analyses of unadjusted and adjusted hazard ratios only
found prophylactic cranial irradiation (PCI) associated with longer survival (unadjusted HR 0-60; 95% CI, 0-55-
0-65; p<0-001; n=52,928 patients; adjusted HR 0-59; 95% CI, 0-55-0-64; p<0-001; n=32,879 patients; Figure S1,
S2). Further sensitivity analysis where adjusted HRs were substituted for unadjusted HRs also confirmed these
findings (HR 0-62; 95% CI, 0-58-0-67; p<0-001; n=105 studies; n=56,770 patients; Figure S3).

Between-study heterogeneity was significant when pooled amongst all studies (°=73-6%; 95% CI 68-4%-77-9%).
Subgroup analysis did not reveal sources of heterogeneity. Effect size analysis did not identify any individual studies
that contributed disproportionally to overall between-study heterogeneity in the overall study cohort (Figure S4) or
when focusing exclusively on studies that used brain MRI to exclude presence of brain metastases among all
patients (results not shown).

Egger’s test did not suggest any evidence of publication bias (intercept -0.342, 95% CI, -1- -0-16, t=-1-414,
p=0-160, Figure S5). Results from evaluation of risk of bias are reported (Figure S6, S7).
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Figure S1. Random-effects meta-analysis of PCI versus no PCI for the primary outcome of overall survival
using only unadjusted hazard ratios.
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Figure S2. Random-effects meta-analysis of PCI versus no PCI for the primary outcome of overall survival

using only adjusted hazard ratios.

(no PCI)

184

AHRQ/ROB  HR

95% CI 08 hazard ratio Weight
0.22 [0.10; 0.48 07%
0.29 0.12;0.70 06%
0.48 [0.33; 0.70 16%
050 0.32; 0.76 1.4%
0.56 [0.40; 0.78 1.7%
0,60 [0.42; 0.85 1.7%
0,60 [0.57; 0.64 26%
061 [0.37; 1.03 1.2%
0,63 [0.44; 091 16%
0,63 [0.30; 133 07%
0,66 [0.59; 0.73 25%
0,68 [0.31; 1.49 07%
0,68 [0.44; 1.05 1.4%
0.70 0.49; 1.00 1.6%
0.90 [0.64; 1.27 1.7%
159 [1.09;2.32 1.6%
0.24 0.05;1.21] —————— 02%
0.29 [0.15; 059 — 08%
0.33 [0.11;0.95 0.4%
0.36 [0.12; 1.05 0.4%
0.36 [0.24; 054 = 1.5%
0.37 (0.31; 0.45 = 23%
039 [0.27; 0.57] — 16%
0.39 [0.19; 0.82 —= 07%
0.40 [0.24; 0,65 = 12%
041 (022,077 —= 09%
043 [0.26;0.71 = 12%
0.43 [0.29; 0.63) — 16%
0.43 [0.24;0.78 —=— 10%
0.45 [0.25081 —=— 10%
0.45 [0.24; 0.8 —=—| 09%
0.48 [0.29; 0.79 = 12%
050 [0.30; 0.83 = 12%
051 [0.21; 126 —=t 05%
052 (0.41; 065 = 21%
0.53 [0.38; 0.73] -+ 1.8%
0.53 [0.35; 0.80] — 15%
053 (0.37; 076 = 17%
053 [0.34; 0.85] = 13%
0.54 [0.36; 0.80] — 15%
0.54 [0.36;0.81 — 15%
0.55 [0.42;0.73] - 1.9%
0,60 (0.41; 0.89 e 15%
0,63 [0.44;091 | 16%
0.65 (0.44; 096 = 16%
0.66 [0.49; 0.87] ) 1.9%
0.67 [0.49; 0.90] = 1.9%
0.67 [0.49; 0.92] | 1.8%
0,68 (045, 1.05 = 1.4%
0,69 [0.50; 0.95} 4= 18%
0.70 0.55; 0.89 =] 2.1%
071 (0.32; 158 — 0.7%
0.72 0.53; 097 19%
0.74 [0.49; 1.11 1.5%
0.74 [0.45; 1.23] 1.2%
0.76 0.53; 1.09 17%
0.76 [0.63; 091 2.3%
0.76 [0.68; 0.85 2.5%
0.78 [0.41; 1.49] —=- 09%
079 [0.56; 1.11 - 17%
0.89 [0.24;327 03%
0.92 (0.67; 127 = 1.8%
0.3 [0.88; 0.99] E 2.6%
1.00 0.63; 158 - 1.3%
1.29 048,347 e 05%
0.18 [0.08;039] —=— 07%
0.27 0.07; 1.08 03%
0.28 0.08; 0.94 03%
0.33 [0.19; 0.56 1.1%
043 [0.24;0.77 1.0%
049 [0.21;1.12 06%
061 [0.40; 091 15%
0.74 0.48;1.15 1.4%
075 [0.49; 1.15 1.4%
059 [0.55;064] K- | 1000%

01 0512 10
Improved with PCI - Improved with no PCI

10



No. patients No. patients

Author Studydesign  (PC)  (WPC)  AHRQROB HR  95%CI 08 hazard ratio Weight
Soonatal, 2018 RS 16 55 Poor 022 010,048 —=— 05%
Matutino et al, 2017 RCS 16 3 Poor 027 014,050  —8— 0%
tal, 2022 RCS 12 22 Poor 028 (012,070 —w— 0%
RCS 61 73 Poor 039 0281055 = 1%
RCS 7 105 Poor 041 [022077] —= e
pos 27 7 Far 046 (027,078 = 08
RCS a7 198 Poor 048 033070 = 1.0%
RCS 38 350 Poor 050 (032076 = 0%
RCS 21 o7 Far 052 (027,098 —| 0%
RS 4 19 Poor 055 [031;089 —=| 07%
RCS 6 a7 Poor 056 040078 = 1%
RCS 102 g Poor 058 [041;083 = 1%
RS a9 203 Poor 060 042085 = 1.0%
RCS 2217 18802 Poor 060 [057: 064] 1%
RCS 68 227 Poor 063 (044091 & 1.0%
RCS a2 a2 Poor 066 059073 1%
RCS 17 49 Good 068 [031: 149 — 0%
RCT 143 183 Low 068 (05205 | 1.2%
RCS P 159 Poor 068 (044105 0o%
RCS 55 157 Poor 070 049100 1.0%
RS 27 7 Poor 073 (037 1.42 —= 0%
RCS T 18 Poor 089 [024:327] — 02
RCS 119 6 Poor 090 (064127 ey 1%
RCS a1 a Poor 107 (067171 - 0%
Anatal, 2017 RCS & a9 Far 109 (071168 += 0%
Takahashi et al. 2017 RCT 113 11 Low 127 [0.96:168 E 12%
Stanicatal, 2020 RCS a1 146 Poor 158 (109232 He 1.0%
Shaw otal 1904 nRCT 149 16 Poor 171 (094312 - 07%
-
Alexopouios ot al, 1997 RS 2 " Poor 022 (009,052 —w— 0%
Parkotal. 2022 PoS 22 —_— 02%
van der Pol ot al, 1997 pcs 18 —— 0%
Kas 2017 RCS 6 —=— 06%
Rosensiein otdl, 1992 RCS 16 —— 0%
Wolson ot al. 2001 15 — 0a%
Ghental, 2018 RCS 19 —— 05%
Lsngswangwong ot 1995 RCS 2 = 0%
Schmoler et l. 2021 RS 2 — 05%
RCS 7 = 8%
RS i —= 0%
RCS 139 = 1.0%
RCS 188 13%
RS 109 s 1.0%
RS a7 —= 05%
RCS ra = o0&
RS &7 = 08%
115 = 1.0%
RS 122 = 07%
RCS 50 = 07%
Kim ot al, 2010 RCS 139 = 1%
Betinglon et al. 2013 RCS a7 —= 0%
5 RCS 6 = 0
Elegoeds ol al 2020 RCS 6 = 08%
18 RS 160 El 12%
Gulfani ot al 2010 RS 127 = 0%
Inove etal., 2021 RCS —t 0%
Giacoone ofal. 2005 RS 319 = 12%
Ezoctal., 2016 RS 7t = 1%
Zhang ot . 2017 RS = 0%
Yan etal,, 2021 RCS 196 &+ 1.0%
Joong ot L 2018 RCS 5 = 0%
Hu etal, 2622 RCS 8 = 1.0%
Nakamura ot a, 2018 RS % = 0%
Sas—Korczyn.ska etal, 2018 RCS 167 = 1%
Van der Linden ot al., 2001 RCS = e
Ayurok ot al. 2 RS 30 - 08%
Kim et l, 2016 RS 7 ] 1.0%
Limotal, 2022 RS 2 = e
Videtic e a, 200 RCS a8 = 1.0%
Bor RCS | 1%
Quetal. 2016 RCS i85 =| 1%
Yinotal, 2018 RCS 160 - 1%
Wuetal, 2017 RCS 116 =| 1%
Yo etal. 2022 RS 1 0%
Jxu etal, 2016 RCS 115 1%
esioetal., 2019 RCS 202 =| 12%
Zava ot al, 2016 RS 16 = 5%
ton et al, 2013 RS 138
Waiotok ot &l 2014 RS 163
Hold et al 2021 RCS 28
Ghanta ot a, 2021 RCS 23
Zhoustal., 2017 RCS
otal, 2023 RCS 2n
Qietal, 2022 RCS
rooqi et al, 2017 RS
Kou ot al, 2018 RCS 304
N Zhou ot a, 2021 RCS s
Pozzi ot al, 2020 RS 8
Park otal. 2023 RCS 2
Uokd RCS 3
Ghen etal, 2021 RS 75
Gragor ot al. 1997 RCT 198
Han ot al 2018 RCS M
Tai ot a, 2013 RCS 132
Jetal, 2021 RCS I
Groietal, 2017 RCS 3
Ghen ot al, 2022 RS 0
Niranen f al, 1989 RCT 25
Aul 014 pCs 6
Loketal, 2017 RCS 115
Patal ot al. 2000 RCS 670
Aynaci et al, 2016 RCS it
Flock ot al. 1960 RCS 3
Shaw otal, 1994 nRCT 2
Croistal, 2017 A 52
Mamesaya ot ol 2018 RCS 6
Ozawa et al. 2015 RS 2
Ayala do Miguel et al, 2020 PCS 50 a0 Poor 018 008039
Tendir ctal.. 2019 RCS 2 a9 Poor 027 (007: 108
Yokouehi ot af, 2015 RCS 13 140 Poor 028 0081094
Lin ot al. 2020 RCS Y 8 Poor 033 (019058
Guootal, 2020 RCS 59 192 Poor 043 (024077
Orpa et al, 2020 RCS 12 128 Poor 048 [021:1.12
X Liuotal. 2018 RS 15 127 Poor 051 025104
Kang et al, 2022 RCS 7 73 Poor 061 040091
Ohonosnistal, 1993 RCT 2 25 Soma concerns 073 [0.40;1.36
Yimaz etal, 2020 RCS 2 184 Poor 075 049115
Faramand ot al, 2019 RS a1 2 Poor 048 [027;085] = 0%
Uprely etal, 2019 RCS 180 a6 Poor 075 (058109 12%
tal, 2011 RS 50 12 Poor 102 (043 230] - Qax
Joetal. 2012 RCS 50 27 Poor 121 [084:174] 1.0%
Random effects model 062 [0.58;067) 1000%
6%, 720201, 0 = 501.07 (p <0.001) r T T 1

Heterogeneiy:

01 0512 10
Improved with PCI - Improved with no PCI

Figure S3. Random-effects meta-analysis of PCI versus no PCI for the primary outcome of overall survival
using adjusted instead of unadjusted hazard ratios where available.



Omiting Takahashi ot ., 2017
Oiting Choi tal 2017
Oniting Jo et al 2012
Omiting Shaw et a. 1994.1
Oniting Shaw et al, 1994
Omiting An ot al, 2017
Omiting Ozawa et al 2015
Oniting Chen et al 2022
Oniting Mamesaya et al. 2018
Oniting Salama et al 2016
Omiting Tai ot al 2013
Oniting Lok etal 2017
Omiting Aynaci et al, 2016
Oniting Gregor et al. 1997
Omitting Eaton et al, 2013
Omiting Ghoi ot al, 2017.1
Oiting Pozzi et al, 2020
Omiting Kelle et a, 2021
Oniting Fleck et al. 1990
Omiting Niranen et al, 1989
Onitting Rl otal, 2014
Oniting Uprety stal., 2019
Omiting Faroodi et al, 2017
Oniting Kou et al. 2018
Onitting Gi et al. 2022
Omiting Waiotok ot al 2014
Oriting Lo atal, 2023
Omiting Han otal, 2018
Oniting Jo et al, 2011
Oniting Uski ot al., 2022
Omiting Park ot al, 2023
Omiting Resio ot l., 2019
Oniting Ghanta et a, 2021
Omiting Lim et al, 20221
Oniting Chen et al., 2021
Oniting Zhou et al., 2017
Omiting Sharma ot al 2018
Omiting Wu et al 2017
Omiting J Xu tal, 2016
Omiting Sioiman et al 2008
Omiting Patel et al 2009
Oniting Ohonoshi et al, 1993
Omiting Held o al, 2021.1
Omiting Znu et al 2014
Oniting Yin et al 2018
Omitting Inove et al. 2021
‘Omiting Alexopouios ot a, 1997.1
Omiting Zahva ot al 2016
Omiting Videtic ot a, 2003
Omiting Chen et al. 2016.1
Omiting Yao et a, 2023
Omiting Y tal 2022
Omiting Qi et al., 2016
Omiting Yimaz ot a, 2020
Oniting Winther-Larsen et &l 2015
Omitting Sheikh et al, 2021
Omiting Bernhardt ot al 2018
Oiting Yavas ot al, 2022
Omiting Akyurek ot al, 2006
Omiting Yan et al, 2021
Omitting Kim et al 2016
Oniting Chung et al, 2020
Omiting Van dor Linden ot ., 2001
Oniting Het ot al, 2014
Oiting Lim et al., 2022
Oniting Hu et al 2022
Omiting Jeong et a, 2018
Omiting J Yu at al 2020
Omiting X Liu otal, 2018
Oriting Drpa et &l 2020
Oniting Eze et al., 2016
Omiting Zhang et al 2017
Oniting Ghen et al 2018
Omiting Guo et al, 2020
Oniting Giaccone et al, 2005
Oniting Park ot al, 2022
Oniting N Znou et al, 2021
Omiting Faramand ot al., 2019
Oniting Zhou ot al., 2017.1
Omiting Stanc et al, 2020
Oniting Elegbede ot . 2020
Omiting Nakamura et al, 2018
Omiting Schmolr ot a, 2021
Oniting Tendr ot a., 2019
Omiting Wu et al, 2023
Omiting ule et al, 2014.1
Oniting Held et al. 2021
Oniting Elegoeds et al. 2020.1
Omiting Yokouehi ot al 2015
Omiting Atei ot al, 2021
Omiting Guilani ot al, 2010
Oniting Koh et al 2019
Oniting Suzki ot al., 2018
Omiting Ka.smann ot a, 2017
‘Omiting Rosensten ot al 1992
Omiting Bettington et al., 2013
Oniting Woltson el 2001
Omiting Kim et al 2019
Omiting Ng ot al. 2007
Oniting Ga et al, 2014
Omiting Lisngswangwong e al., 1895
Oniting Hu et al. 2020
Oniting Sas-Korczyn. ska et al, 2018
Omiting Soon et al, 2018
Omiting Bang et al., 2018
Oniting Ghen et al 2016
Oniting van der Pol o al., 1997
Omiting Kasmann et al, 2017
Omiting J i etal. 2021
Oniting Daw ot a, 2023
Oriting Naico etal., 2018
Oniting Satin et al., 2019
Oniting Alexopouos ot al., 1997
Omiting Longo et al, 2022
Omiting Li ot al. 2020
Oniting Matutio et al, 2017
Omiting Kang et al 2022
Oniting Go etal 2014
‘Omiting Ayala do Miguel et al 2020
Omiting Ma ot al, 2020

(TAfR{A(h

AN

L

Sorted by Effect Size

6.=-053[-
6= -0.53(-060--0.46];
6.=-053(-0.60--0.46];
8.=-053(-060--0.48];
8.=-0.53(-0.60—0.46];
6.=-053(-0.60—0.46];
6.2 -053(-060--0.48];
8.2-053(-060--0.48];
8.=-053(-060--0.48];
8.=-053(-0.60—0.46];

5.2-053(-060—0.46];

6.=-053(-060--0.46]; F*
6.=-053(-060--0.46];
8.=-053(-060--048]; F
8.=-053(-060—048];
6.=-0531-060—0.46];
6.=-053(-060--0.46]; I
6.=-053(-060--0.46]; F*
8.=-053(-060--0.46];
8.=-053(-0.60-—0.46]; F*
.=-0531-0.60—0.46;
.= -053(-0.60--0.46; P

b
b

8= -0.53(-0.60--0.46];
8= -0.53(-0.60--0.46];
8.=-053(-0.60—0.46]; F*

8.=-053(-060—048];
6= -053(-0.60--0.46]; I*

b.=-053(-060--0.48]; F
#.=-053(-060—-0.46]; F
8.=-053(-0.60—0.46]; F*
8.2-053(-0.60—0.46]; F*
6.=-053(-0.60—0.46]; F*
-053(-060--0.46];
-053(-060--0.46];
-053(-060--0.48];

%

-053(-060—0.46];

46]; F=74%
46]; F=74%
=053 -000—0.0) =74
=053 -000—0.6; £ =74

6.=-053(-060—-0.46]; 1= 74%
6.=-053(-060--0.46]; F'=74%
8.=-053(-060--0.46]; F =74%
8.=-053(-0.60—0.46]; /= 74%
=053 1-060—0.46]; = 74%
6.2 -053(-060--0.46]; F = 74%
8.=-053(-060--0.48]; F =74%

8.=-053(-060--0.48];
8.=-053(-0.60—0.46];
6.=-053(-0.60—0.46];
6.2-053(-060--0.48];
8.=-053(-060--0.48];
8.=-053(-0.60—0.46];

8.=-0.531-060—0.46;
6.=-053(-0.60—0.46];
6= -0.53(-060--0.46];
8.2-053(-060--0.48];
8.=-053(-060--0.48];
8- 053 1-060—0.46];

6.=-053(-0.60—0.46];
6.=-0.53(-060--0.45];
8.2-053(-060--0.48];
8.=-053(-060--0.48];
8.=-0.53(-0.60—0.46];
8.2-053(-060-—0.45]; F*
6.=-053(-060--0.45]; I
6.=-053(-060--0.45]; F*
8.=-053(-060--0.45];
8.=-053(-060--0.45];

=053 (-0.60—0.45];
.= 053 (-0.60—-0.45]; -

b
b

8= -0.53(-0.60--0.45];
8= -0.53(-0.60--0.45];
8.=-053(-0.60—0.45]; F*

8.=-053(-060—048];
6= -053(-0.60--0.45]; F*

6.=-053(-060--0.45]; F*
6.=-053(-060--0.45]; F
8.=-053(-060—0.45]; F*
=053 -060—0.455;
6.=-053(-0.60—0.45]; F*
6.=-053(-060--0.45]; F*
8.=-053(-060--045]; F
8.=-053(-060—-045]; F
82053 (-0 80—-0.453;
6.=-053(-0.60—0.45]; F*
053 1-080--0.45];
-0531-060--0.45%;
0.3 1-060--0.45%;
053 1-060—0.455;
053 1-060—0.45];
8.2-052(-060--0.45]; F = 74%

7%

6.=-052(-060--0.45]; F'=73%
_— 8.=-052(-060--0.45]; F =74%
————— 8.=-052(-060--0.45]; = 73%
_ = 8= 0521-060—0.4s; F=73%
—_—mm 6.=-052(-060--0.45]; 1= 74%
_— 8.2 -052(-060--0.5]; F = 74%
_— =052
e 8.=-052(-060--0.45]; F'=73%
_ = 8= —0521-060—04s; F=73%
U —— b.=-052[-
_ — N 6.=-052(-059--0.45]; F'=73%
_— 8.=-052(-050--0.45) F=73%
—_— ——————¢ 8.=-052(-059--0.45];
—_— ————— 8.=-052(-059—0.45];
— 6.=-052(-0.50—0.45];
_— b.=-052(-059--0.45];
_— 8.=-052(-059--0.5];
_— 8.=-052(-059--0.45];
EnR 22

04
Effect Size (Random-Effects Model)

12



Figure S4. Forest plots for leave-out-one analysis sorted from low to high effect size for the primary outcome
of overall survival. The plot shows the recalculated pooled effects, with one study omitted each time. The
dashed line and shaded area represent the estimated pooled effect size and the 95% confidence interval of the
original meta-analysis, respectively. No substantial changes in heterogeneity or effect size were observed.
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Figure S5. Funnel plot for publication bias among studies comparing PCI with no PCI and reporting on
overall survival.
PCI = prophylactic cranial irradiation; vs = versus
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Figure S6. Newcastle Ottawa Scale plot of overall study quality assessment for non-randomised studies for
the primary outcome of overall survival.
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Figure S7. Risk of bias summary plot of randomised studies comparing PCI with no PCI for the primary
outcome of overall survival.
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Narrative synthesis

Ninety-five studies further reported on survival outcomes in univariable analysis using formats not amenable to
meta-analysis (e.g., median survival, annual survival rates; Appendix 2, Table S3). The majority of studies found
PCI associated with prolonged survival (Table S4). Out of the studies that radiographically confirmed absence of
brain metastases in patients in the whole study cohort (n=5), four found no difference in survival and one did not
report statistical significance. Thirty-six of the 105 studies reporting on PCI in multivariable analysis did not report
adjusted hazard ratios and were, therefore, not eligible to for meta-analysis (Table S4). None of these studies
explicitly reported that absence of brain metastases was confirmed after first-line therapy in patients who did and did
not receive PCI therapy.
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Table S4. Summary of significant findings of overall survival in studies reporting in formats not amenable to

meta-analysis.

Association of PCI
with survival

All studies

Studies reporting
on limited stage
disease patients

Studies reporting
on extensive stage
disease patients

n

only only
Univariable analysis
Significant 48 30 7
improvement with
PCL n
No significant 32 21 2
difference between
cohorts, n
Varying results for 4 NA NA
different
subgroups*, n
Multivariable analysis
PCI identified as 19 9 3
prognostic factor, n
PCI not significant, 14 11 2

*Chen et al., 2014: limited stage disease patients only: not significant, extensive stage disease patients only:

significant improvement with PCI; Harden et al., 2011: limited stage disease patients only: not significant, extensive

stage disease patients only: significant improvement with PCI; Prelaj et al., 2017, overall cohort: significant
improvement with PCI, extensive stage disease patients only: not significant; Rosenstein et al., 1992, patients with
complete response only: p=0-05, complete response with disease control in the thorax: p<0-05)
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Secondary outcome: incidence of intracranial metastatic disease
Subgroup and heterogeneity analysis

Results from pre-specified subgroup analyses are displayed in Table S5. Between-study heterogeneity was moderate
(IP=58-6, 95% CI, 45-4%-68-6%). Subgroup analysis did not reveal sources of heterogeneity. Meta regression
showed that total publication year (p=0.02) and median age of study participants (p=0-04) but not sample size
(p=0-16) contributed to between-study heterogeneity, although residual between-study heterogeneity remained
moderate (/’=53-4% and I’=57-9% for publication year and median age, respectively). No individual studies were
identified that disproportionately contributed to overall between-study heterogeneity (Figure S8). Egger’s test
suggests funnel plot asymmetry (intercept -1:352; 95% CI, -2-06- -9-64; t=-3-717; p<0-001, Figure S9).
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Table S5. Subgroup analysis of incidence of intracranial metastatic disease.

studies

studies

Study All included studies Limited stage disease patients only | Extensive stage disease patients
characteristic only
Study design
RCT 0-44 (95% CI 0-26-0-72), n=7 0-21 (95% CI1 0-04-0-97), n=3 0-54 (95% CI 0-22-1-29), n=2
studies studies studies
RCS 0-46 (95% CI 0-39-0-54), n=54 0-47 (9% CI1 0-39-0-57), n=35 0-50 (95% CI10-30-0-84), n=9
studies studies studies
PCS 0-35(95% CI10-19-0-67), n=3 0-35(95% CI10-19-0-67), n=3 NA
studies studies
Treatment response to first-line therapy
CR 0-39 (95% CI 0-29-0-52), n=9 0-36 (9% CI 0-21-0-60), n=3 studies | NA
studies
CR/PR 0-46 (95% CI1 0-33-0-64), n=14 0-42 (95% CI1 0-25-0-71), n=9 0-53 (95% CI 0-32-0-87), n=5

studies

Any response (CR +

0-44 (95% CI 0-35-0-55), n=23

0-39 (95% CI1 0-28-0-56), n=15

0-53 (95% CI 0-32-0-87), n=5

studies

CR/PR) studies studies studies

CR/PR/SD 0-40 (95% C1 0-27-0-60), n=8 0-43 (95% CU 0-22-0-83), n=5 0-33 (95% CI1 0-14-0-89), n=3
studies studies studies

CR/PR/SD/PD 0-31(95% C10-11-0-87), n=1 study 0-31 (95% C10-11-0-86), n=1 study NA

NR 0-49 (95% C10-38-0-61), n=32 0-51 (95% C10-39-0-67), n=20 0-89 (9% CI 0-32-2-45), n=3 studies
studies studies

Use of brain baseline brain CT/MRI

Yes 0-42 (95% C1 0-34-0-51), n=30 0-38 (9% CI1 0-32-0-47), n=21 0-61 (95% CI10-29-1-29), n=5
studies studies studies

No 0-44 (95% C10-21-0-92) n=4 0-34 (9% CI 0-12-0-93), n=1 study 0-41 (95% C10-10-1-74), n=1 study

Not in all patients

0-39 (95% C10-19-0-77), n=6
studies

0-41 (9% CI 0-09-1-80), n=4 studies

0-37 (95% C1 0-13-1-06), n=2
studies

all patients

studies

NR 0-53 (95% CI 0-40-0-70), n=24 0-59 (9% CI10-41-0-83), n=15 0-54 (95% C10-20-1-52), n=3

studies studies studies
MRI confirmation of no IMD at restaging

Yes 0-51 (95% CI10-26-0-99), n=4 0-44 (95% C10-15-1-29), n=3 0-69 (5% CI 0-34-1-39), n=1 study
studies studies

No 0-39 (95% C10-29-0-52), n=18 0-35 (95% C1 0-23-0-55), n=12 0-36 (95% CI10-14-0-92), n=2
studies studies studies

NR 0-48 (95% CI 0-40-0-58), n=42 0-51 (9% CI10-41-0-63), n=26 0-54 (95% C10-31-0-96), n=8
studies) studies studies

Use of platinum-based therapy

Yes 0-40 (9% CI 0-33-0-49), n=24 0-37 (9% CI1 0-30-0-45), n=15 0-50 (95% C10-30-0-83), n=8
studies studies studies

No 0-32 (95% CI 0-22-0-48), n=9 0-32 (9% CI 0-:20-0-53), n=6 studies | NA
studies

Not administered to 0-49 (95% CI1 0-28-0-84), n=10 0-51 (9% CI 0-28-0-91), n=9 studies | NA

studies

NR 0-58 (95% C1 0-45-0-76), n=21 0-63 (95% C10-41-0-90), n=11 0-55 (95% C10-22-1-36), n=3
studies studies studies
AHRQ*
Good 0-45 (95% CI 0-24-0-85), n=4 0-44 (9% CI 0-14-1-42), n=3 studies | NA
studies
Fair 0-27 (95% C1 0-09-0-88), n=3 0-31 (9% CI 0-00-43-08), n=2 0-20 (95% C1 0-03-1-20), n=1 study
studies studies
Poor 0-47 (9% CI 0-40-0-56), n=51 0-47 99% C1 0-39-0-58), n=33 0-55 (95% C10-32-0-93), n=8
studies studies
RoB**
Low 0-54 (95% C10-02-15-12), n=2 NA 0-54 (95% C1 0-22-1-28), n=2

studies

studies

Some concerns 0-34 (95% C1 0-03-3-80), n=2 0-29 (9% CI 0-:09-0-89), n=1 study NA
studies
High 0-10 (95% CI 0-00-2-80), n=2 0-10 (9% CI 0-0=2-80), n=2 studies NA

AHRQ = Agency for Health Research and Quality; CR = complete response; CT = computed tomography; MRI =
magnetic resonance imaging; NA=not applicable; NR = not reported; nRCT = non-randomised controlled trial; PCS
= prospective cohort study; PR = partial response; SD = stable disease; RCS = retrospective cohort study; RCT =
randomised controlled trial; RoB = risk of bias
*AHRQ only reported for non-randomised trials
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**RoB only reported for randomised controlled trials
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Figure S8. Forest plots for leave-out-one analysis sorted from low to high effect size for the secondary
outcome of incidence of brain metastases. The plot shows the recalculated pooled effects, with one study omitted
each time. The dashed line and shaded area represent the estimated pooled effect size and the 95% confidence
interval of the original meta-analysis, respectively. No substantial changes in heterogeneity or effect size were
observed.
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Narrative synthesis

All studies included in the primary analysis of incidence of brain metastases reported unadjusted risk ratios. Fifteen
studies also reported on brain metastases incidence and/or time to brain metastases with or without censoring, but
due to inconsistent reporting formats and limited number of studies, these were not included in the formal meta-
analysis (Appendix 2, Table S6).

Further, 36 studies reported on brain metastases incidence in formats not amenable to meta-analysis, of which 21
found statistically significant reduction in the incidence of brain metastases in patients who received PCI compared
to patients who did not, while 11 reported no difference between treatment cohort. Six out of the 36 studies
radiographically ensured absence of brain metastases at restaging, of which 3 found improvement in terms of brain
metastases incidence while the other 3 did not (Appendix 2, Table S6).
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Secondary outcome: intracranial progression-free survival

Twenty studies reported on intracranial progression-free survival and found superior intracranial progression-free
survival in patients who received PCI compared to those who did not (HR 0-37; 95%CI, 0-29-0-48; p<0-001;

n=3347 patients; Figure S10).
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No. patients No. patients

Author Study design (PCI) (no PCI) AHRQ/RoB HR 95% Cl BMFS hazard ratio Weight
Keller et al., 2020 RCS 137 87 Fair 0.18 [0.10;0.33] —@&— 5.7%
Bang et al. , 2018 RCS 68 87 Poor 0.36 [0.21;0.61] —— 6.0%
Chenetal., 2016 RCS 45 159 Poor 0.38 [0.20;0.72] —.— 5.4%
Chung et al., 2020 RCS 53 137 Poor 0.55 [0.28;1.11] — 5.0%
_
Van der Linden et al., 2001 RCS 65 37 Good 0.14 [0.06;0.31] —#&— 4.4%
Sas-Korczynska et al., 2010 RCS 86 43 Poor 0.15 [0.08;0.29] —H&— 5.3%
Liengswangwong et al., 1995 RCS 24 19 Fair 0.21 [0.07;0.68] —&——— 2.9%
JLietal, 2021 RCS 77 113 Good 0.23 [0.13;0.43] —— 5.6%
van der Pol et al., 1997 PCS 18 21 Poor 0.27 [0.10;0.75] —&— 3.4%
Sas-Korczyn..ska et al., 2018 RCS 167 104 Poor 0.27 [0.17;0.45] - 6.2%
Guiliani et al., 2010 RCS 127 80 Poor 0.29 [0.16;0.53] —— 5.6%
Zahra et al., 2016 RCS 16 22 Fair 0.35 [0.07;1.67] ——&—— 1.9%
Ezeetal., 2016 RCS ! 113 Poor 0.42 [0.26; 0.69] —— 6.2%
Chen et al., 2018 RCS 19 33 Poor 0.49 [0.18;1.37] L 3.4%
Inoue et al. , 2021* RCS 32 32 Good 0.51 [0.23; 1.14] —— 4.4%
Koh et al., 2019 RCS 160 190 Poor 0.54 [0.38;0.76] Al 71%
Kim et al., 2019 RCS 139 95 Poor 0.62 [0.37;1.04] — 6.1%
Gregor et al., 1997 RCT 194 120 Some concerns 0.75 [0.58; 0.96] 7.6%
N Zhou et al., 2021 RCS 43 121 Poor 0.76 [0.21;2.79] — 2.5%
Zhu et al., 2014 RCS 67 126 Fair 0.83 [0.45; 1.54] 5.4%
Random effects model 0.37 [0.29; 0.48] 100.0%
T 1 1

Heterogeneity: 1 =71%, T = 0.435, st =66.00 (p <0.001)
0.1 051 2 10
Improved with PCI  Improved with no PCI

Figure S10. Random-effects meta-analysis of PCI versus no PCI for secondary outcome of intracranial
progression-free survival.



Subgroup and heterogeneity analysis

Pre-specified subgroup analyses were performed only for the overall study cohort due to limited sample size when
considering studies according to participant disease stage (Table S7).

Between-study heterogeneity for analysis of intracranial progression-free survival was moderate (I’=71-2%; 95%
ClI, 54-8-81:7%). This was reduced when considering cohorts exclusively consisting of studies with poor Agency for
Health Research and Quality rating (/>=45-6%) but was not affected by other subgroup analyses. Residual between-
study heterogeneity was not reduced in meta regression analysis by publication year, median age of study
participants, or study sample size. No individual study was identified that contributed significantly to between-study
heterogeneity (Figure S11). Egger’s test suggests funnel plot asymmetry (intercept 1-983; 95% CI, 0-66-3-3,
t=2-944; p=0-008; Figure S12).
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Table S7. Subgroup analysis of intracranial progression-free survival

Study characteristic

| All included studies

Study design

RCT 0-75 (95% CI1 0-33-1-71), n=1 study
RCS 0-36 (95% CI 0-27-0-46), n=18 studies
PCS 0-27 (95% CI1 0-07-0-97), n= 1 study
Treatment response to first-line therapy
CR 0-35 (95% CI 0-09-1-28), n=4 studies
CR/PR 0-33 (95% CI 0-22-0-49), n=7 studies
Any response (CR + CR/PR) 0-33 (95% CI1 0-23-0-47), n=11 studies
CR/PR/SD 0-23 (95% CI1 0-01-4-57), n=2 studies
CR/PR/SD/PD 0-48 (95% CI 0-09-2-55), n=2 studies
NR 0-63 (95% CI 0-44-0-91), n=5 studies
Use of brain baseline brain CT/MRI
Yes 0-40 (95% CI1 0-29-0-57), n=11 studies

NR, only in a subset of patients

0-33 (95% CI1 0-21-0-53), n=9 studies

MRI confirmation of no brain metastases at restaging

Yes 0-33 (95% CI 0-00-45-38), n=2 studies

No 0-36 (95% CI 0-16-0-81), n=5 studies

NR 0-38 (9% CI 0-28-0-53), n=13 studies
Use of platinum-based therapy

Yes 0-38 (95% CI10-29-0-51), n=13 studies

No 0-18 (95% CI 0-00-11-97), n=2 studies

Not administered to all patients

0-54 (95% CI 0-28-1-06), n=4 studies

NR

0-18 (95% CI 0-08-0-45), n=1 study

AHRQ*

Good 0-25 (95% CI 0-05-1-22), n=3 studies
Fair 0-34 (95% CI1 0-10-1-17), n=4 studies
Poor 0-38 (95% CI 0-29-0-50), n=12 studies

RoB**

Some concerns

[ 0-75 (95% CI 0-33-1-70), n=1 study

AHRQ = Agency for Health Research and Quality; CR = complete response; CT = computed tomography; MRI =

magnetic resonance imaging; NA=not applicable; NR = not reported; nRCT = non-randomised controlled trial; PCS

= prospective cohort study; PR = partial response; SD = stable disease; RCS = retrospective cohort study; RCT =

randomised controlled trial; RoB = risk of bias
*AHRQ only reported for non-randomised trials
**RoB only reported for randomised controlled trials
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Figure S11. Forest plots for leave-out-one analysis sorted from low to high effect size for the secondary
outcome of intracranial progression-free survival. The plot shows the recalculated pooled effects, with one study
omitted each time. The dashed line and shaded area represent the estimated pooled effect size and the 95%
confidence interval of the original meta-analysis, respectively. No substantial changes in heterogeneity or effect size
were observed.
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Figure S12. Funnel plot for publication bias among studies comparing PCI with no PCI and reporting on
intracranial progression free survival.
PCI = prophylactic cranial irradiation; vs = versus
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Narrative synthesis

Forty-two studies reported on time to brain metastases in univariable analysis in formats not amenable to statistical
pooling, with 22 studies reporting improvement in patients who received PCI and eight finding no difference. Six
out of these 42 studies confirmed absence of brain metastases after first-line therapy: four found superior intracranial
progression survival in cohorts who received PCI and one found no difference (Appendix 2, Table S6).

32



Secondary outcome: progression-free survival

Progression-free survival was in favour of receipt of PCI when considering all available studies in meta-analysis
(HR 0-58; 95% CI, 0-50-0-767; p=<0-001; n=19 studies; n=2,224 patients; Figure S13).

Subgroup and heterogeneity analysis

The overall between-study heterogeneity was 49-8% (95% CI, 15-8-739), which was reduced in studies reporting
on cohorts of patients who received brain imaging at baseline using either computed tomography or magnetic
resonance imaging (’=31-2%), retrospective cohort studies (I°=16-6%), and those with poor quality according to the
Agency for Health Research and Quality rating (’=1-1%, Table S9). Meta regression according to publication year,
median age of study participants, or sample size did not significantly reduce residual heterogeneity. Leave-out-one
analysis identified that the study by Takayashi et al. contributed significantly to between-study heterogeneity
(P’=17-0%, Figure S14). Overall effect size when omitting this trial from the meta-analysis remained in favour of
PCI therapy (HR 0-58; 95% CI, 0-45-0-71; n=18 studies; n=2,000 patients; p<0-001). Egger’s test did not indicate
presence of funnel plot asymmetry (intercept -1-519; 95% CI, -3-07- -0-030, t=-1-92 p=0-0708; Figure S15).
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No. patients No. patients

Author Study design  (PCI) (noPC) AHRQ/ROB HR  95%Cl PFS hazard ratio Weight
J Yuetal, 2020 RCS 21 97 Fair 040 [022,0.74] ~—&— 4.0%
Matutino et al., 2017 RCS 16 30 Poor  0.45 [0.25;0.82 —=— 4.1%
Salama et al., 2016 RCS 41 44 Poor  0.69 [0.45;1.06] — 5.9%
Held etal., 2021 RCS 11 18 Poor  0.69 [0.29; 1.65 24%
Takahashi et al., 2017 RCT 13 11 Low  1.02 [0.78;1.34] LG 8.5%
——
Chen et al., 2021 RCS 75 23 Poor 035 [0.20;0.61] —&— 45%
Longo et al., 2022 RCS 12 232 Poor  0.39 [0.15;0.98 21%
Held et al., 2021 RCS 28 21 Poor 0.4 [0.19; 1.00] 2.6%
Koh etal. 2019 RCS 160 190 Poor 047 [0.37;0.59 = 9.0%
Ezeetal., 2016 RCS 71 113 Poor 0.5 [0.36;0.82 - 6.3%
Veena et al., 2023 RCS 68 215 Poor  0.56 [0.37;0.84 —— 6.2%
Yeo et al., 2023 RCS 17 49 Good 056 [0.31;1.01 — 42%
Atci et al,, 2021 RCS 45 44 Poor  0.59 [0.36; 0.96] ——| 5.3%
Kim et al. 2016 RCS 7 121 Poor  0.75 [0.54;1.03 i 7.6%
Qietal, 2022" RCS 75 75 Good  0.76 [0.54; 1.06] R 7.3%
Mamesaya et al., 2018 RCS 60 20 Good 093 [0.51;1.71 —— 4.0%
Yokouchi et al., 2015 RCS 13 140 Poor  0.34 [0.13;0.91] 1.9%
X Liu etal.,, 2018 RCS 15 127 Poor 039 [0.22,0.68] ~—8— 45%
Wang et al., 2020 RCS 9 111 Poor 042 [021;0.83] —®— 3.4%
Yilmaz et al., 2020 RCS 32 184 Poor  0.66 [0.44;0.98] ——| 6.4%
_
Random effects model 100.0%
Heterogeneity: I° = 50%, * = 0.224, %, = 37.83 (p = 0.006)

02 o 2 5
Improved with PCI  Improved with no PCI

Figure S13. Random-effects meta-analysis of PCI versus no PCI for secondary outcome of progression-free
survival.



Table S9. Subgroup analysis of progression-free survival.

Study characteristic

| All included studies

Study design

RCT 1-02 (95% CI 0-68-1-54), n=1 study
RCS 0-56 (95% CI 0-48-0-65), n=19 studies
Treatment response to first-line therapy
CR/PR 0-62 (95% CI 0-37-1-06), n=6 studies
CR/PR/SD 0-53 (95% CI 0-35-0-82), n=5 studies
CR/PR/SD/PD 0-68 (95% CI 0-16-2-94), n=2 studies
NR 0-52 (95% CI 0-36-0-75), n=7 studies
Use of brain baseline brain CT/MRI
Yes 0-57 (95% CI 0-45-0-75), n=10 studies
NR 0-58 (95% CI 0-44-0-78), n=10 studies
MRI confirmation of no brain metastases at restaging
Yes 0-85 (95% CI 0-69-1-24), n=4 studies
No 0-49 (95% CI 0-24-1-04), n=3 studies
NR 0-53 (95% CI 0-45-0-62), n=13 studies
Use of platinum-based therapy
Yes 0-63 (95% CI 0-51-0-77), n=14 studies
Not administered to all patients | 0-47 (95% CI1 0-:27-0-79), n=1 study
NR 0-50 (95% CI 0-23-1-06), n=5 studies
AHRQ*
Good 0-74 (95% CI 0-44-1-24), n=3 studies
Fair 0-40 (95% CI1 0-21-0-77), n=1 study
Poor 0-54 (95% CI 0-46-0-62), n=15 studies
RoB**
Low | 1-02 (95% CI 0-72-1-46), n=1 study

AHRQ = Agency for Health Research and Quality; CR = complete response; CT = computed tomography; MRI =
magnetic resonance imaging; NR = not reported; PR = partial response; SD = stable disease; RCS = retrospective
cohort study; RCT = randomised controlled trial; RoB = risk of bias

*AHRQ only reported for non-randomised trials
**RoB only reported for randomised controlled trials
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Sorted by Effect Size
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Figure S14. Forest plots for leave-out-one analysis sorted from low to high effect size for the secondary
outcome of progression-free survival. The plot shows the recalculated pooled effects, with one study omitted each
time. The dashed line and shaded area represent the estimated pooled effect size and the 95% confidence interval of
the original meta-analysis, respectively. No substantial changes in heterogeneity or effect size were observed.
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Figure S15. Funnel plot for publication bias among studies comparing PCI with no PCI and reporting on
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PCI = prophylactic cranial irradiation; vs = versus
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Narrative synthesis

Forty-one studies reported on progression-free survival in univariable and/or multivariable analysis but were not
eligible for meta-analysis. Seventeen studies found statistically significant improvement in progression-free survival
in cohorts of patients who received PCI compared with those who did not, and 10 found no difference. Three of
these radiographically confirmed absence of brain metastases in patients who did and did not receive PCI therapy
and all found no difference in progression free survival with the addition with PCI therapy. Information on studies
reporting on multivariable analysis can be found in the supplementary materials (Appendix 2, Table S8).
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Secondary outcome: disease-free survival
14,16,56,66,156,178,206

Seven studies reported on disease-free survival in formats amenable to multivariable analysis (HR
0-57; 95% CI, 0-36-0-89; p=0-023; n=866 patients; Figure S16).

Subgroup and heterogeneity analysis

Subgroup analysis according to pre-specified subgroups was performed, but no reduction in the overall between-
study heterogeneity (/*=65-3%; 95% CI, 22-0-84-5) was found (Table S11). Publication year, sample size, and
median age of study participants did not contribute significantly to between-study heterogeneity in meta regression
(p>0-05). Between study heterogeneity was not significantly influenced by any one study (Figure S17). Egger’s test
did not suggest presence of funnel plot asymmetry (intercept 0-676, 95% CI -2:62- -3-97, t=0-402, p=0-704; Figure
S18).
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No. patients No. patients

Author Study design (PCI) (no PCl) AHRQ/RoB HR 95% ClI DFS hazard ratio Weight
Slotman et al., 2009 RCT 143 143 Low  0.76 [0.60;0.97] I-‘ 21.2%
Wolfson et al., 2001 PCS 15 12 Poor  0.33 [0.13;0.82] 9.5%
Van der Linden et al., 2001 RCS 65 37 Good  0.42 [0.26;0.66] 16.9%
Han etal., 2018 RCS 44 102 Poor  0.95 [0.55;1.63] 15.4%
Fleck et al., 1990 RCS 38 20 Poor  1.02 [0.54;1.94] 13.5%
Yokouchi et al., 2015 RCS 13 140 Poor  0.34 [0.13;0.91] = 8.6%
Ayala de Miguel et al., 2020 PCS 54 40 Poor  0.35 [0.20;0.62] —- 14.9%
<
Random effects model 0.57 [0.36; 0.89] - 100.0%
Heterogeneity: I° = 65%, © = 0.382, 2 = 17.27 (p = 0.008)
0.1 051 2 10

Improved with PCI  Improved with no PCI

Figure S16. Random-effects meta-analysis of PCI versus no PCI for secondary outcome of intracranial
progression-free survival.



Table S11. Subgroup analysis of disease-free survival.

Study characteristic | All included studies
Study design
RCT 0-76 (95% CI 0-37-1-58), n=1 study
RCS 0-64 (95% CI 0-27-1-50), n=4 studies
PCS 0-34 (95% CI 0-23-0-51), n=1 study
Treatment response to first-line therapy
CR 0-53 (95% CI 0-12-0-27), n=3 studies
CR/PR 0-76 (95% CI 0-28-2-07), n=1 study
CR + CR/PR 0-60 (95% CI 0-28-1-30), n=4 studies
NR 0-51 (95% CI 0-11-2-26), n=3 studies
Use of brain baseline brain CT/MRI
Yes 1-02 (95% CI 0-39-2-64), n=1 study
No 0-76 (95% CI 0-36-1-60), n=1 study
NR 0-46 (95% CI 0-26-0-82), n=5 studies
MRI confirmation of no brain metastases at restaging
Yes 0-42 (95% CI1 0-15-1-19), n=1 study
No 0-76 (95% CI1 0-28-2-01), n=1 study
NR 0-55 (95% CI 0-26-1-15), n=5 studies
Use of platinum-based therapy
Yes 0-34 (95% CI 0-09-1-30), n=1 study
No 0-63 (95% CI 0-00-1-78-81), n=2 studies
NR 0-57 (95% CI 0-25-1-32), n=4 studies
AHRQ*
Good 0-42 (95% CI1 0-15-1-19), n=1 study
Poor 0-55 (95% CI 0-26-1-15), n=5 studies
RoB**
Low [ 0:76 (95% CI 0-29-2:01), n=1 study

AHRQ = Agency for Health Research and Quality; CR = complete response; CT = computed tomography; MRI =
magnetic resonance imaging; NR = not reported; PR = partial response; PCS = prospective cohort study; SD =
stable disease; RCS = retrospective cohort study; RCT = randomised controlled trial; RoB = risk of bias

*AHRQ only reported for non-randomised trials

**RoB only reported for randomised controlled trials
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Figure S17. Forest plots for leave-out-one analysis sorted from low to high effect size for the secondary
outcome of disease-free survival. The plot shows the recalculated pooled effects, with one study omitted each time.
The dashed line and shaded area represent the estimated pooled effect size and the 95% confidence interval of the
original meta-analysis, respectively. No substantial changes in heterogeneity or effect size were observed.
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PCI = prophylactic cranial irradiation; vs = versus
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Narrative synthesis

Out of the thirteen studies!#-16:18:31.34.65.88.92,131,156,165,176,183,199.203,206,212.227 that reported on disease-free survival in
formats not amenable to meta-analysis, 9 found improvement with administration of PCI
therapy!6-1548892,131.156.165.203 51q 2 did not!7®!33 while 2 did not report outcomes of statistical analysis'**??’. None of
these studies radiographically confirmed absence of brain metastases at restaging. Ten studies reported on disease-

free survival in multivariable analysis with differing endpoint definitions (Appendix 2, Table
S10)1415.1851,65,88.92,199.206.212
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Secondary outcome: incidence of brain metastases as first site of recurrence

PCI reduced the indicine of brain metastases as first site of recurrence (RR 0-44; 95% CI, 0-34-0-59; p<0-001; n=18
studies; n=2827 patients; Figure S19).

Subgroup analysis and between-study heterogeneity

Moderate between-study heterogeneity among all studies (1’=54-1%, 95% CI, 23-9-72-3) was reduced when
considering studies reporting on patients who received either computed tomography or magnetic resonance imaging
at baseline (I’=46-5%) or those in which >90% of patients received platinum-based chemotherapy (/°=40-8%) and
was unaltered in other pre-specified subgroup analysis (Table S13). Sample size significantly contributed to
between-study heterogeneity in meta regression (residual heterogeneity /°=31.8%). Removing the report by Komaki
et al. 2016 from the model also reduced between-study heterogeneity (F’=46), although the overall effect size
remained unchanged (RR 0-42, 95% CI 0-32-0-55, Figure S20). Egger’s test indicates presence of funnel plot
asymmetry (intercept -1-853, 95% CI -2-72- -1-01, t=-4-271, p<0-0001; Figure S21).
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Author

Ng et al., 2007
Liengswangwong et al., 1995
Fleck et al., 1990

J Lietal, 2021*

Tai etal., 2013
Rosenstein et al., 1992
Park et al., 2022
Eagan et al., 1981
Choi et al., 2017
Nakamura et al., 2018
Taietal., 2013

Videtic et al., 2003
Komaki et al., 2016
Choi et al., 2017

van der Pol et al., 1997

Sculier et al., 1987
Ohonoshi et al., 1993
Arriagada et al., 2002

Lishner et al., 1990

Matutino et al., 2017

Random effects model

Study design

RCS
RCS
RCS
RCS
RCS
RCS
PCS
RCT
RCS
RCS
RCS
RCS
RCS
RCS
PCS

RCS
RCT
RCT

RCS

RCS

IMD incidence No. patients IMD incidence No. patients

(PCI)

3.00
2.00
0.00
6.00
2.00
5.00
3.00
2.00
5.05
17.00
6.00
10.00
66.00
17.84
3.00

18.00
2.00
49.00

2.00

2.00

Heterogeneity: I = 54%, t = 0.369, 2, = 41.43 (p = 0.002)
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[0.33; 9.34] 2.0%
[0.21; 0.65] —_— 8.0%
[0.09; 1.86] ——— 2.3%
[0.53; 1.01] o 10.7%
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Figure S19. Random-effects meta-analysis of PCI versus no PCI for secondary outcome of incidence of brain

metastases as first site of recurrence.
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Table S13. Subgroup analysis of incidence of brain metastases as first site of recurrence.

Study characteristic | All included studies
Study design
RCT 0-58 (95% CI 0-21-1-62), n=3 studies
RCS 0-41 (95% CI1 0-29-0-57), n=15 studies
PCS 0-59 (95% CI1 0-00-1910-06), n=2 studies
Treatment response to first-line therapy
CR 0-44 (95% CI 0-25-0-77), n=8 studies
CR/PR 0-44 (95% CI1 0-17-1-13), n=4 studies
Any response 0-44 (95% CI 0-30-0-65), n=12 studies
CR/PR/SD 0-28 (95% CI 0-04-1-92), n=2 studies
Incomplete response 0-30 (95% CI1 0-05-1-69), n=1 study
NR 0-48 (95% CI 0-20-1-14), n=5 studies
Use of brain baseline brain CT/MRI

Yes 0-51 (95% CI 0-34-0-75), n=12 studies
No 0-33 (95% CI10-11-1-02)- n=2 studies
NR 0-38 (95% CI 0-20-0-75), n=6 studies

MRI confirmation of no brain metastases at restaging
Yes 0-28 (95% CI1 0-01-3-71), n=2 studies
No 0-40 (95% CI 0-29-0-55), n=4 studies
NR 0-51 (95% CI 0-35-0-73), n=14 studies

Use of platinum-based therapy
Yes 0-39 (95% CI 0-28-0-55), n=12 studies
No 0-65 (95% CI 0-05-8-71), n=3 studies
Only in some patients 0-44 (95% CI 0-14-1-38), n=4 studies
NR 0-74 (95% CI 33-1-66), n=1 study
AHRQ*
Good 0-24 (95% CI1 0-01-4-17), n=2 studies
Fair 0-18 (95% CI 0-03-0-83), n= 1 study
Poor 0-48 (95% CI 0-34-0-67), n=14 studies
RoB**

Some concerns | 0-60 (95% CI 0-22-1:60), n=3 studies

AHRQ = Agency for Health Research and Quality; CR = complete response; CT = computed tomography; MRI =
magnetic resonance imaging; NR = not reported; PR = partial response; PCS = prospective cohort study; SD =
stable disease; RCS = retrospective cohort study; RCT = randomided controlled trial; RoB = risk of bias

*AHRQ only reported for non-randomised trials

**RoB only reported for randomised controlled trials



Sorted by Effect Size

Omitting Komaki et al., 2016 + 6 =0.42[p.32-0.55]; /> = 46%
Omitting Arriagada et al., 2002 } 6. = 0.42 [0.32-0.56]; I = 53%
Omitting Choi et al., 2017 4 6. = 0.42 [P.32-0.56]; 12 = 53%
Omitting Videtic et al., 2003 + § =0.43[p.32-0.58]; /> = 56%
Omitting Nakamura et al., 2018 + (3 =0.44 [p.33-0.59]; I* = 56%
Omitting Tai et al., 2013 4 b. = 0.44 [.33-0.59]; /2 = 56%
Omitting van der Pol et al., 1997 : 0.=0.44 [p.34-0.58]; I* = 55%
Omitting Ohonoshi et al., 1993 : 6.=0.44 [p-33-0.59]; I* = 56%
Omitting Eagan et al., 1981 : 6 =0.44 [p.33-0.59]; 2 =56%
Omitting Fleck et al., 1990 0. =0.44 [.33-0.59]; /2 = 56%
Omitting Tai et al., 2013.1 6. =0.45 [0.33-0.59]; I* = 56%
Omitting Choi et al., 2017.1 6. = 0.45 [0.33-0.60]; /2 = 55%
Omitting Park et al., 2022 : (3 =0.45 [p.33-0.60]; I* = 55%
Omitting Sculier et al., 1987 b. = 0.45 [p.33-0.60]; 2 = 54%
Omitting Rosenstein et al., 1992 i + 6.=0.45 [p.34-0.60]; I* = 54%
Omitting Matutino et al., 2017 + b= 0.45 [P.34-0.60]; I* = 55%
Omitting Liengswangwong et al., 1995 + 6 =0.46 [P.35-0.60]; P =54%
Omitting Ng et al., 2007 t 0. =0.46 [.35-0.61]; 12 = 52%
Omitting Lishner et al., 1990 4 6.=0.47 [0.36-0.61]; 1= 51%
Omitting J Li et al., 2021* + § =0.47 [p.36-0.62]; /> = 48%

0.5 1.0

RR (Random-Effects Model)

Figure S20. Forest plots for leave-out-one analysis sorted from low to high effect size for the secondary
outcome of incidence of brain metastases as first site of recurrence. The plot shows the recalculated pooled
effects, with one study omitted each time. The dashed line and shaded area represent the estimated pooled effect size
and the 95% confidence interval of the original meta-analysis, respectively. No substantial changes in heterogeneity
or effect size were observed.
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Figure S21. Funnel plot for publication bias among studies comparing PCI with no PCI and reporting on
incidence of brain metastases as first site of recurrence.
PCI = prophylactic cranial irradiation; vs = versus
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Narrative synthesis

Three studies reported on the brain as the first site of metastatic recurrence with two finding reduced incidence
and one not reporting on statistical significance!®®. One study radiographically confirmed absence of brain
metastases using computed tomography imaging after first line therapy.’

9,124
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Secondary outcomes: neurocognitive decline and adverse events

We identified 15%44:63.7476,110,120,121,139,147,153,155,156,163.206 gy, dies that assessed neurocognitive decline between in
relation to receipt of PCI (supplementary excel, “Neurocognitive decline and AEs”). None were amenable to meta-
analysis. Two studies found significant reduction in neurocognitive function in patients who received PCI'?11%3 4
found no significant difference?*6%136:163 and 9 did not report on statistical significance®’+76:110.120,139,147,155.206
Twenty?0:25:29,56-58,63,69,74,78,120,127,129,138-140,142,136,163,189 gy, djes reported on adverse events associated with
administration of PCI. Five of these found no grade 3+ adverse events following administration of PCJ2%-25:69.74.129
(Appendix 2, Table S12).
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