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A B S T R A C T   

Background & purpose: Prophylactic cranial irradiation (PCI) is recommended for limited-stage small-cell lung 
cancer (LS-SCLC) patients with good response to concurrent chemoradiation. We report our institution’s 20-year 
experience with this patient population and associated clinical outcomes. 
Materials & methods: A retrospective cohort of consecutive LS-SCLC patients treated with curative intent che-
moradiation at our institution (1997–2018) was reviewed. Overall survival (OS) was calculated using the Kaplan- 
Meier method, and significant covariates determined by the Cox proportional hazards model. Covariates pre-
dictive of PCI were determined using Fisher’s exact test and the Mann-Whitney test. Brain failure risk (BFR) was 
calculated using the cumulative incidence method treating death as a competing event. Treatment cohorts 
(historic vs. contemporary) were stratified by the median year of diagnosis (2005). 
Results: A total of 369 patients with LS-SCLC were identified, of which 278 patients were notionally PCI eligible. 
PCI was given to 196 patients (71%). Younger age was associated with PCI utilization (p < 0.001). PCI utilization 
rates did not change between the historic and contemporary treatment era (p = 0.11), whereas magnetic 
resonance imaging (MRI) use at baseline and follow-up became more prevalent in the contemporary era (p =
<0.001). On multivariable analysis, PCI utilization was associated with improved OS (HR 1.88, 95% CI 
1.32–2.69) and decreased BFR (HR 4.66, 95% CI 2.58–8.40). Patients who had MRI follow-up had a higher 
incidence of BFR (HR 0.35, 95% CI 0.18–0.66) in multivariable analyses. 
Conclusions: For LS-SCLC patients at our institution, PCI is more frequently utilized in younger patients, and the 
utilization rate did not change significantly over the past 20 years. PCI was independently associated with 
improved OS and lower BFR. Omission of PCI in LS-SCLC patients should not be routinely practiced in the 
absence of further prospective data.   
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Introduction 

Small-cell lung cancer (SCLC) has a high propensity for brain me-
tastases, with 10% of patients having intracranial disease at presenta-
tion. As such, prophylactic cranial irradiation (PCI) is recommended for 
limited-stage small-cell lung cancer (LS-SCLC) patients with good 
thoracic response to initial treatment. PCI has been shown to improve 
absolute brain metastasis control by 25.3% and overall survival by as 
much as 5.4% at 3 years [1]. However, PCI utilization rates vary, with 
rates as low as 43% and 55% in various single institutional series 
attributable to various patient and physician concerns regarding lack of 
perceived benefit, patient fitness, or neurocognitive toxicities [2,3]. 

Recently, a phase III randomized trial demonstrated a lack of OS 
benefit with PCI for patients with extensive-stage small-cell lung cancer 
(ES-SCLC) who underwent regular magnetic resonance imaging (MRI) 
surveillance [4]. Whether this finding could be extrapolated to the LS- 
SCLC population is unknown and is a point of contention as to 
whether PCI remains beneficial in the MRI era [5,6]. 

In the absence of randomized evidence, we aimed to report the 
outcomes of PCI in our large institutional cohort of LS-SCLC patients 
over the past two decades. 

Materials & methods 

Clinical characteristics 

We retrospectively reviewed all LS-SCLC patients treated with 
radiotherapy (RT) at the Princess Margaret Cancer Centre from 1997 to 
2018. Electronic medical records (EMR) were queried to extract details 
of baseline characteristics, systemic therapy, RT, surveillance, and 
clinical outcomes. All patients had pathological confirmation of their 
disease diagnosis. To determine temporal trends, patients were stratified 
into two cohorts based on the median date of diagnosis: (A) historic 
cohort (before 17th November 2005) and (B) contemporary cohort (on 
or after 17th November 2005). The median date of diagnosis was chosen 
in order to achieve similar sample sizes in each arm to allow for 
comparative power. 

Clinical stage was determined using the 8th edition of the American 
Joint Committee on Cancer (AJCC) staging system [7]. Staging in-
vestigations were performed with computed tomography (CT), bone 
scan, and/or positron emission tomography (PET); brain imaging con-
sisted of CT or MRI. Comorbidities were calculated using a modified 
Charlson Comorbidity Index (mCCI) score: congestive heart failure 
(CHF) − 2, chronic obstructive pulmonary disease (COPD) − 1, liver 
disease − 2, hemiplegia − 2, dementia − 2, renal disease − 1, diabetes −
1, and HIV/AIDS – 4 [8]. This study was conducted with approval from 
the institutional research ethics board. 

Treatment characteristics 

Patients were CT-simulated using a helical planning scan or a 4D 
planning scan. Thoracic RT was delivered by intensity-modulated 
radiotherapy (IMRT), volumetric modulated arc therapy (VMAT), 3D 
conformal, or opposed pair techniques. Thoracic RT was given as 40 Gy 
in 15 daily fractions (equivalent dose in 2 Gy fractions with an α/β ratio 
of 10 [EQD210] = 42 Gy), 45 Gy given in 30 fractions twice daily 
(EQD210 = 43 Gy), 60 Gy in 30 daily fractions, or 66 Gy in 33 daily 
fractions. The use of 4D-CT and image guided radiotherapy (IGRT) 
varied over time. The institutional policy was for radiotherapy to be 
given concurrently with platinum-based chemotherapy and etoposide, 
usually with the first or second cycle. Otherwise, sequential chemo-
therapy followed by radiation was given. 

PCI was offered to all patients deemed to have a good thoracic 
response (complete or partial response) to chemoradiation. A shared 
decision-making approach was employed for patients who had baseline 
cognitive comorbidities or decreased performance status. The typical 

PCI dose was 25 Gy in 10 daily fractions (EQD210 = 26 Gy) and was 
delivered using lateral parallel opposed fields with multileaf collimator 
(MLC) shielding of the lens and oral cavity. Patients who had stable or 
progressive disease after chemotherapy and radiation, completed less 
than 4 cycles of chemotherapy, received less than 40 Gy of thoracic RT, 
or only received one treatment modality were excluded from the current 
analysis. 

Brain follow-up practices varied, from no imaging, to interval CT or 
MRI scans. There was no universal institutional policy implemented 
over the 20-year study period; follow-up schedules were at the discre-
tion of the treating physician. Patients were defined to have had brain 
imaging follow-up if at least one cranial scan was performed post 
treatment completion, measured from the end of thoracic chemo-
radiotherapy. Brain relapses were typically treated with whole brain 
radiotherapy (WBRT) or, occasionally, stereotactic radiosurgery (SRS). 

Endpoints and statistical analysis 

Baseline characteristics were summarized using descriptive statis-
tics. Predictors of PCI utilization were summarized using the Fisher 
exact test for the categorical variables and the Mann-Whitney for the 
continuous variables. The Mann-Whitney test was used in our analyses 
given that age may not be normally distributed, and that SCLC patients 
tend to be older, hence skewing the distribution of the data. 

Overall survival (OS) was calculated from the date of pathological 
diagnosis to the date of death from any cause or censored at the last 
clinical visit. OS curves were estimated using the Kaplan-Meier method, 
with significant covariates determined utilizing the Cox proportional 
hazards regression model. Brain failure risk (BFR) was calculated from 
the date of pathological diagnosis and modelled using the Fine and Gray 
subhazard distribution method; deaths from any cause were treated as a 
competing event. The significance level was set to 0.05, with all tests 
being two-sided. Statistical analyses were carried out using R (version 
4.0.2) [9]. 

Results 

Patient demographics and treatment characteristics 

A total of 369 LS-SCLC patients treated with radiation from 1997 to 
2018 were identified. After exclusions, 278 patients were eligible for 

Fig. 1. Consort diagram depicting the final analysis cohort of eligible LS- 
SCLC patients. 
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inclusion in our analysis (Fig. 1). The median follow-up was 22.3 months 
(interquartile range [IQR]: 13.8–49.9). Table 1 describes the baseline 
cohort characteristics stratified by PCI utilization. The median patient 
age was 66 years (range 39–91), and 160 patients (58%) were male. 
Most patients were Eastern Cooperative Oncology Group (ECOG) per-
formance status 0–1 at the time of diagnosis (86%) and received con-
current chemoradiotherapy (83%) and were able to complete at least 4 
cycles of chemotherapy (87%). Younger age (<66 years) was signifi-
cantly associated with PCI utilization (p < 0.001). 

The historic cohort consisted of 139 patients and the contemporary 
cohort had 139 patients. Among the historical cohort, 45% of patients 

were staged pretreatment with an MRI brain, 66% of patients received 
PCI, and 40% received MRI brain follow-up. In contrast, 84% of patients 
within the contemporary cohort received MRI brain staging, 75% of 
patients received PCI, and 71% received MR brain follow-up. The dis-
tribution of PCI utilization did not change significantly (p = 0.11) over 
the two eras. However, both MRI staging and MRI follow-up were more 
common in the contemporary era (p < 0.001). Additionally, more pa-
tients were treated with 45 Gy/30 BID in the contemporary era, and 
generally, were of poorer ECOG status (ECOG 0–1 in 79% vs. 93% p <
0.001) (Table S1). 

Outcomes 

The effect of treatment era on outcomes 
When adjusting for the period of treatment, we found that the use of 

PCI was associated with improved OS. In the historic cohort, the 5-year 
OS was 32% (95% CI: 24–44) for those who received PCI and 19% (95% 
CI: 10–35) for those who did not receive PCI. In the contemporary 
cohort, these respective survivals were 32% (95% CI: 23–45) and 28% 
(95% CI: 15–52; Fig. 2A). 

Similarly, we found that PCI improved BFR risk independent of the 
treatment era. In the historic cohort, the 5-year BFR rate for patients 
who received PCI was 22% (95% CI: 13–31) compared to 41% (95% CI: 
26–56) for those who did not receive PCI. In the contemporary cohort, 
the BFR rates were 26% (95% CI: 17–35) and 56% (95% CI: 36–72) 
respectively (Fig. 2B). 

There was no difference in OS associated with the use of MRI follow- 
up, regardless of diagnosis date (Fig. 2C). There was a higher observed 
BFR for patients who received post-treatment brain MRI imaging, in 
both the contemporary and historic cohorts, with a 5-year BFR rate of 
36% for those who received MRI follow-up, and 22 and 24% in the 
historical and contemporary cohorts respectively, for those who did 
undergo not MRI follow-up (Fig. 2D). 

PCI utilization and MRI Follow-up 
Overall, 56% of patients received at least one MR brain post- 

treatment. The median MRI follow-up for the entire cohort was 14.6 
months (IQR: 6.2–31.5). Of the patients who received MRI follow-up, 
the majority (52%) received 3 or more scans. 

The 5-year OS for patients who received PCI and MRI brain follow- 
up, PCI alone, MRI follow-up alone, and neither were 35% (95% CI: 
26–45), 29% (95% CI: 20–42), 31% (95% CI: 19–53), and 12% (95% CI: 
4–31) respectively (Fig. 3A). The 5-year BFR for patients for these same 
cohorts was 30% (95% CI: 21–39), 13% (95% CI: 6–23), 53% (95% CI: 
36–68), and 41% (95% CI: 25–57; Fig. 3B). 

On univariable analysis, PCI use (HR 1.77: 95% CI, 1.31–2.40), 
younger age (HR 1.03, 95% CI: 1.01–1.04), and MRI follow-up (HR 1.32, 
95% CI, 1.00–1.75) were significantly associated with improved OS. In 
regard to BFR, PCI use (HR 2.93, 95% CI, 1.85–4.63) was associated with 
significantly lower BFR. Multivariable regression was performed for 
both endpoints adjusting for age, stage, mCCI score, cohort era, and 
ECOG status. PCI use (HR 1.88, 95% CI: 1.32–2.69) and younger age (HR 
1.03, 95% CI: 1.01–1.05) remained significantly associated with OS, 
while PCI use (HR 4.66, 95% CI: 2.58–8.40) and no MRI follow-up (HR 
0.35, 95%CI: 0.18–0.66) were associated with lower BFR (Table 2). 

Brain metastasis salvage treatment 

Information about brain metastasis initial salvage treatment was 
available for 66 patients; of these 8 patients received SRS and the 
remaining patients (n = 58) received WBRT as initial salvage therapy. 
The number of patients that received SRS was higher in the contempo-
rary cohort (n = 7) compared to the historical cohort (n = 1). Of the 
patients that received WBRT, 32 were in the historic cohort and 26 were 
in the contemporary cohort. Half of these patients received prior PCI, 
with an even distribution for those who received SRS and WBRT 

Table 1 
Baseline patient and treatment characteristics.  

Characteristic Total Cohort 
(n = 278) 

PCI 
Administered 
(n = 196)* 

PCI Not 
Administered 
(n = 81)* 

p-value 

Median age 
(years, range) 

65.6 
(38.7–90.6) 

64.2 
(38.7–85.0) 

69.7 
(44.9–90.6) 

<0.001 

Stage (n, %)    0.58 
I 27 (11) 21 (12) 5 (7) 
II 28 (11) 20 (11) 8 (11) 
III 192 (78) 135 (77) 57 (81) 
Unknown 31 20 11 
ECOG status 
(n, %)    

1.00 

0/1 235 (86) 165 (86) 69 (86) 
2/3 38 (14) 27 (14) 11 (14) 
Unknown 5 4 1 

mCCI Score (n, 
%)    

0.40 

0 176 (65) 128 (67) 47 (61) 
1+ 93 (35) 63 (33) 30 (39) 
Unknown 9 5 4 

Paraneoplastic 
Syndrome (n, 
%)    

0.20 

No 253 (93) 181 (94) 71 (90) 
Yes 19 (7) 11 (6) 8 (10) 
Unknown 6 4 2 

Pre treatment 
brain imaging 
(n, %)    

0.12 

CT 75 (28) 52 (28) 22 (27) 
MRI 174 (65) 124 (67) 50 (62) 
None 17 (6) 8 (4) 9 (11) 
Unknown 12 12 0 

Radiotherapy 
Dose    

0.43 

40 Gy/15 183 (66) 123 (63) 59 (73) 
45 Gy/30 BID 82 (29) 64 (33) 18 (22) 
60 Gy/30 3 (1) 2 (1) 1 (1) 
66 Gy/33 3 (1) 2 (1) 1 (1) 
Other 7 (3) 5 (3) 2 (2) 

Chemotherapy 
(n, %)    

0.29 

Concurrent 230 (83) 158 (81) 71 (88) 
Sequential 46 (17) 36 (19) 10 (12) 
Unknown 2 2 0 

Brain 
Surveillance 
(n, %)    

0.18 

MRI 155 (56) 115 (59) 40 (49) 
No-MRI 123 (44) 81 (41) 41 (51) 

Brain Relapse 
Salvage 
Therapy (n, 
%)**    

1.00 

WBRT 58 (88) 29 (88) 29 (88) 
SRS 8 (12) 4 (12) 4 (12) 

Abbreviations: ECOG, Eastern Cooperative Oncology Group; PCI, prophylactic 
cranial irradiation; mCCI, modified Charlson Comorbidity Index; WBRT, whole 
brain radiotherapy; SRS, stereotactic radiosurgery 

* PCI status unknown for one patient 
** Only patient with brain relapse and received salvage therapy were included 
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(Table 1). 
When stratified by brain salvage technique and PCI, patients that 

received PCI and SRS had a median OS of 9.73 months (95% CI, 2.04- 
NA) and those who received PCI and WBRT had a median OS of 3.81 
months (95% CI, 3.19–5.56) (Fig. 4). From the date of first detection of 
brain metastasis, there is a significant difference in OS between the use 
of SRS and WBRT (HR 3.38, 95% CI, 1.12–9.42). The median OS for 
those who received SRS and WBRT is 15.2 months (95% CI, 9.7-NA) and 
4.9 months (95% CI, 3.4–5.7), respectively. 

Discussion 

The benefits of PCI in reducing the incidence of brain metastases in 
SCLC patients have long been established by several randomized trials 
from the late 20th century [10–13]. The survival benefits were later 
demonstrated in the seminal individual patient meta-analysis by Auperin 
et al, in which an absolute OS benefit of 5.4% at 3 years was observed 

with PCI [1]. Since then, PCI has been the de facto standard of care in this 
LS-SCLC patient population who have a good thoracic response. 

Despite the advantages in intracranial control and survival, there is 
practice heterogeneity in the recommendation of PCI to all eligible pa-
tients. A US national survey of 1231 oncologists in the late 1990s re-
ported that 74% of their respondents would recommend PCI in LS-SCLC 
patients. Of these respondents, a further 67% of them would only 
recommend PCI after complete response to initial therapy [14]. It should 
be noted however, that this survey was carried forth prior to the pub-
lication of the Auperin meta-analysis [1], yet despite this the majority of 
oncologists recommended PCI in LS-SCLC with good thoracic response. 
A contemporary survey was conducted in 2016 with 52 Canadian ra-
diation oncologists; only 52% responded by stating they would offer PCI 
to LS-SCLC patients if there was any evidence of response to chemo-
radiation. Various factors were taken into consideration when offering 
PCI to patients, of which baseline neurocognition, performance status, 
and tolerance of previous treatment were particularly important [15]. 

Fig. 2. OS and BFR Stratified by Treatment Era. Kaplan-Meier and cumulative incidence function estimates stratified by treatment era and PCI for (A) OS and (B) 
BFR; and by MR follow-up utilization for (C) OS and (D) BFR. 
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Finally, recent survey responses from members of the International As-
sociation for the Study of Lung Cancer in 2018 revealed that 88% and 
50% of their 295 respondents, a majority of which were radiation or 
medical oncologists, would recommend PCI to a 50-year-old patient and 
a 70-year-old patient, respectively [16]. 

Unsurprisingly, analyses of modern practice patterns do not reflect 
the regular utilization of PCI in eligible patients, which is in line with 
survey observations. A Japanese pattern of care study reported that only 
8.6% of their 139 LS-SCLC patients received PCI [17]. Previous large, 
single-institution studies in the United States and Canada have shown 
that PCI was delivered in 55–60% of LS-SCLC patients [3,18]. Our 
analysis is consistent with these latter studies, in that 71% of notionally 
eligible patients received PCI. 

Common reasons for PCI omission have been previously reported. 
Patient refusal due to risk of neurotoxicity was the most common reason 
(38%) given in an institutional analysis from the Memorial Sloan Ket-
tering Cancer Center [3], as well a previous analysis at Princess Mar-
garet Cancer Centre (53%) [18]. The association of PCI utility and 

neurocognitive decline is well documented in the literature from ana-
lyses of prospective randomized trials [19–22], resulting in complex 
discussions of risks and benefits with patients to determine the best 
management course. Physician bias also appears to play a role in PCI 
decision making; thoracic oncologists who would accept the treatment 
themselves were most likely to recommend PCI to their patients [16,23]. 
In the current study, younger age was the only factor significantly 
associated with PCI utilization. This is consistent with a previous report, 
in which patients over the age of 65 were almost 10% less likely to 
receive PCI [18]. Population level analyses also corroborate decreased 
utilization of PCI in elderly patients [24]. 

Perhaps one of the most critical considerations in the contemporary 
clinical applicability of the Auperin meta-analysis is that the study 
conditions do not reflect modern LS-SCLC patient management; brain 
MRI was not readily utilized in the included trials. The more recent 
Japanese randomized trial of PCI in ES-SCLC has sparked controversy in 
the utility of PCI in the MRI era [4 5]. In this phase III trial, patients with 
ES-SCLC were randomized to PCI versus MRI surveillance at 3-month 

Fig. 3. OS and BFR Stratified by PCI and MR Follow-up. Kaplan-Meier and cumulative incidence function estimates stratified by PCI and MR follow-up utilization for 
(A) OS and (B) BFR. 

Table 2 
Overall survival and brain relapse-free survival.   

Overall Survival Brain Failure Risk 

Univariate Analysis Multivariate Analysis Univariate Analysis Multivariate Analysis 

Covariates HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value 
PCI (no vs. yes [ref]) 1.77 

(1.31–2.40) 
<0.001 
* 

1.88 
(1.32–2.69) 

<0.001 
* 

2.93 
(1.85–4.63) 

<0.001 
* 

4.66 
(2.58–8.40) 

<0.001 
* 

Age at diagnosis 1.03 
(1.01–1.04) 

<0.001 
* 

1.03 
(1.01–1.05) 

0.0016* 1.00 (0.97–1.02) 0.90 0.97 (0.95–1.01) 0.11 

Stage  0.062  0.095  0.13  0.15 
(III vs. I [ref]) 1.50 (0.91–2.49) 1.50 (0.89–2.53) 3.08 (1.02–9.27) 3.19 

(0.98–10.41) 
(II vs. I [ref] 0.92 (0.47–1.8) 0.95 (0.48–1.88) 3.21 

(0.92–11.24) 
2.63 
(0.67–10.29) 

ECOG (2–3 vs. 0–1 [ref]) 1.30 (0.88–1.94) 0.19 1.16 (0.73–1.84) 0.53 1.26 (0.67–2.37) 0.47 1.67 (0.83–3.40) 0.15 
CCI Score 0.98 (0.81–1.18) 0.80 0.93 (0.75–1.15) 0.49 1.05 (0.77–1.43) 0.77 1.15 (0.88–1.51) 0.30 
Diagnosis Date (historical vs. contemporary 

[ref]) 
1.03 (0.78–1.37) 0.83 1.11 (0.79–1.57) 0.53 0.88 (0.56–1.38) 0.58 0.98 (0.56–1.73) 0.95 

Brain Imaging Follow Up (No-MRI vs. MRI 
[ref]) 

1.32 
(1.00–1.75) 

0.049* 1.15 (0.83–1.59) 0.40 0.62 (0.38–1.00) 0.052 0.35 
(0.18–0.66) 

0.0013* 

Abbreviations: ECOG, Eastern Cooperative Oncology Group; PCI, prophylactic cranial irradiation; CCI, Charlson Comorbidity Index. 
* Statistically significant associations. 
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intervals for up to a year then at 6-month intervals until year 2. All trial 
patients received pre-treatment MR brain staging. Subsequently, the 
literature has been mixed in regard to the observed OS benefit of PCI in 
the modern era. 

Some retrospective series have not observed a benefit of PCI in 
subsets of LS-SCLC patients. Early stage and complete thoracic response 
have been observed to not be associated with survival or brain relapse 
benefit with the addition of PCI [25–27]. Two studies looked specifically 
at patients who had undergone MR brain staging and did not observe a 
difference in brain metastasis incidence or OS with and without PCI 
[6,28]. 

Conversely, several institutional series support the OS benefit of PCI 
in the contemporary era for LS-SCLC patients. Patients treated at MD 
Anderson Cancer Center achieved a significant benefit in OS (HR 0.73, p 
= 0.001) and brain metastasis risk (HR 0.54, p = 0.002) with the use of 
PCI. The only subset they reported that did not benefit from PCI, were 
patients > 70 years old [29]. Similarly, a series from Memorial Sloan 
Kettering Cancer Center also reported PCI to be significantly associated 
with improved OS on multivariable analysis (HR 0.67, p = 0.01) [26]. A 
contemporary Chinese series reported a decrease in brain metastasis (HR 
0.24, p < 0.001) incidence as well as mortality (HR 0.60, p < 0.001) 
with the use of PCI [30]. The results of a recent systematic review and 
meta-analysis of 7 randomized trials showed a significant decrease of 
brain metastasis incidence (HR 0.45, p < 0.001) as well prolonged OS 
(HR 0.81, p < 0.001) with the use of PCI. However, the improvement in 
OS was not evident in the subgroup analysis of patients that received 
post thoracic chemoradiotherapy CT or MR imaging [31]. 

Our results support the OS benefits of PCI and are independent of the 
treatment era. The benefits are substantial, with a nearly 2-fold increase 
in survival and 4-fold decrease in the development of brain metastases as 
determined from our multivariate regression models. We did not find an 
association with OS for patients followed by MRI. The magnitude of 
effect estimates are consistent with previous series [26,29,30]. Inter-
estingly, we note that patients who received MRI based follow-up had a 
3-fold higher risk of observed brain failure compared to those who did 
not; this ostensibly represents the increased sensitivity of MRI in 
detecting early brain metastases in comparison to other techniques or 
the ability of patients to tolerate regular follow-up imaging. Neverthe-
less, this increase in MRI detected brain metastases did not translate into 

a survival difference after multivariable adjustment likely due to sta-
tistical power limitations. 

In regard to salvage therapy, we found that there was a significant 
difference in the OS of patients who received SRS versus WBRT. This 
corroborates the recent observations of FIRE-SCLC, a multi-institutional 
cohort study, in which patients treated with SRS were found to have a 
longer median OS compared to those treated with WBRT (6.5 vs. 5.2 
months) that was maintained after propensity score adjustment [32]. 

Strengths of this study include a large cohort size, granular covariate 
details, as well as an institutional experience that spans two decades. 
This allowed for the observation of temporal trends such as the increased 
use of MR staging and surveillance in the modern era, as well as no 
significant change in PCI utilization for LS-SCLC patients at our insti-
tution. Additionally, our follow-up was robust, with a median of 22 
months, and half of patients having a follow-up duration ranging from 
14 to 50 months. 

Our study is inherently limited by its nature of being a single- 
institution, retrospective study. The collected data may be prone to se-
lection bias, and a minority of data were incomplete. We also caution the 
interpretation of the effect of MRI follow-up observed, given that our 
definition only requires ≥ 1 post treatment MRI scan to have been 
performed at any time post treatment completion with imaging intervals 
at the discretion of the clinician. This does not reflect current MRI sur-
veillance practices, in which asymptomatic patients typically receive an 
MRI every 3 months. 

Nevertheless, the current ASTRO practice guidelines recommend PCI 
for LS-SCLC patients with good response to concurrent chemoradiation 
who are under 70 and have a good performance status. For patients with 
poor performance status, older age, or comorbidities, clinical practice 
guidelines also recommend shared decision-making in regards to the 
decision to undergo PCI or MRI surveillance while considering patient- 
and disease-specific characteristics [33]. At our institution, we adhere to 
these recommendations in that PCI is routinely offered to eligible LS- 
SCLC patients; although we routinely encourage a shared decision- 
making approach in which the benefits and risks of MRI brain surveil-
lance and PCI are discussed with the patient. 

The results of the current study support the benefits of PCI to 
improve OS and decrease brain metastasis risk. We eagerly await the 
results of prospective randomized trials where LS-SCLC patients are 
eligible to enroll, such as the SWOG S1827 MAVERICK (SWOG S1827) 
trial comparing PCI to MR surveillance alone (NCT04155034). Addi-
tionally, randomized trials of novel brain RT techniques including 
hippocampal-avoidance PCI are being investigated in the NRG-CC003 
trial (NCT02635009) to assess potential improvement in neuro-
cognitive deficits associated with PCI, while maintaining OS and BFR 
benefit. 

PCI was more commonly used in younger patients and utilization did 
not change through our 20-year institutional experience. PCI was 
consistently associated with improved OS and lower brain metastasis 
risk. This was independent of MRI follow-up use or era of treatment. For 
LS-SCLC patients with good thoracic response, PCI is the standard-of- 
care and the routine omission of PCI will require forthcoming random-
ized prospective data. 
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