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Abstract. Small cell lung cancer (SCLC) is an aggressive
malignancy with a high propensity for brain metastases
(BM). Limited-stage SCLC (LS-SCLC) can be effectively
treated with chemoradiotherapy and prophylactic cranial
irradiation (PCI) to enhance patient outcomes. The aim of
the present study was to assess the risk factors and prog-
nostic significance of brain metastases (BM) in patients with
limited-stage small cell lung cancer (LS-SCLC) who attained
complete remission (CR) or partial remission (PR) following
combined chemoradiotherapy and subsequent prophylactic
cranial irradiation (PCI). Data for 290 patients diagnosed
with LS-SCLC and treated at Chengde Central Hospital and
Hebei Cangzhou Hospital of Integrated Traditional Chinese
and Western Medicine (Chengde, China), who achieved CR
or PR and underwent PCI between 2015 and 2023, were retro-
spectively analyzed. BM rates and overall survival (OS) were
estimated using the Kaplan-Meier method, whilst differences
were assessed using the log-rank test. Risk factors affecting
BM and OS were assessed using univariate and multivariate
Cox regression analyses. The overall incidence of BM after
PCI was 16.6% (48/290), with annual rates of 1.4, 6.6 and
12.8% at 1, 2 and 3 years, respectively. Multivariate Cox
regression analysis identified an initial tumor size of >5 cm
[hazard ratio (HR)=15.031; 95% confidence interval (CI):
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5.610-40.270; P<0.001] as a significant independent risk factor
for BM following PCI. The median OS was 28.8 months and
the 5-year OS rate was 27.9%. The median OS for patients
with and without BM at 27.55 and 32.5 months, respec-
tively, and the corresponding 5-year OS rates were 8.3 and
31.8%, respectively (P=0.001). Median OS rates for stages I,
IT and III were 61.15, 48.5 and 28.4 months, respectively,
with 5-year OS rates of 62.5, 47.1 and 21.6%, respectively
(P<0.001). Further multivariate Cox regression analysis indi-
cated that BM (HR=1.934; 95% CI: 1.358-2.764; P<0.001)
and clinical stage (HR=1.741; 95% CI: 1.102-2.750; P=0.018;
P=0.022) were significant independent risk factors associ-
ated with patient OS. In conclusion, a tumor size of >5 cm
is a significant risk factor for BM following PCI in patients
with LS-SCLS achieving CR or PR through radiotherapy
and chemotherapy. Furthermore, BM and clinical staging
independently influence OS.

Introduction

Lung cancer remains a leading cause of cancer-related
mortality globally, with small cell lung cancer (SCLC) repre-
senting ~13% of all cases (1). The United States Department
of Veterans Affairs categorizes SCLC into two stages:
Limited-stage (LS)-SCLC and extensive-stage (ES)-SCLC (2).
In China, SCLC accounts for 13-15% of all lung cancer cases,
with ~180,000 new cases reported annually (3).

SCLC is characterized by rapid proliferation and early
onset of distant metastasis, with ~70% of patients diagnosed
at the extensive stage (4). The brain is frequently affected by
distant metastasis in SCLC, with 10-24% of patients exhibiting
brain metastases (BM) at diagnosis and >50% developing
them during the disease (5).

Recent advancements in comprehensive treatment have
incrementally improved SCLC survival rates, subsequently
increasing the incidence of BM. Within 2 years of achieving
complete or partial remission, 67% of patients with LS-SCLC
experience BM, with survival extending >2 years in 50-80% of
cases (6). Prophylactic cranial irradiation (PCI) significantly
reduces the risk of BM and enhances overall survival (OS),
thus becoming the standard post-radiotherapy and chemo-
therapy treatment for LS-SCLC (7,8). Nevertheless, certain
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patients still develop BM post-PCI, underscoring the need for
further refinement in selecting candidates for this intervention.

Advancements in therapeutic strategies, including
enhanced chemoradiotherapy protocols and precise radiation
techniques, have significantly improved the management
of LS-SCLC (9,10). Nevertheless, the aggressive nature of
SCLC, characterized by rapid cell division and early metas-
tasis, remains challenging. Brain metastases are especially
problematic due to the blood-brain barrier, which limits the
effectiveness of many systemic therapies, thus necessitating
the use of PCI as a preventive measure (11).

Identifying patients at higher risk for BM is crucial for
optimizing treatment protocols and improving outcomes.
Previous studies have emphasized the significance of factors
such as tumor size and treatment response in predicting
BM (12). Larger tumors and partial responses to treatment
are associated with an increased risk of BM. Research into
molecular and genetic markers, such as circulating tumor
cells (CTCs) and specific gene mutations, holds promise for
more accurately predicting BM risk (13). Integrating these
biomarkers into clinical practice could lead to more personal-
ized treatment approaches, thereby improving survival rates
and quality of life for LS-SCLC patients (14).

In the present study, a retrospective analysis was performed
of clinical data from 290 patients with LS-SCLC who achieved
complete remission (CR)/partial remission (PR) following
PCI at Chengde Central Hospital (Chengde, China) and
Hebei Cangzhou Hospital of Integrated Traditional Chinese
and Western Medicine (Cangzhou, China). The aim was to
elucidate the clinical characteristics that influence the risk of
developing BM and prognosis after PCI.

Patients and methods

Clinical data. The present study gathered clinical data from
290 patients diagnosed with LS-SCLC who received PCI
after achieving CR or PR. The data collection spanned from
January 2015 to December 2023 at Chengde Central Hospital
and Hebei Cangzhou Hospital of Integrated Traditional
Chinese and Western Medicine. The time of collecting the
statistical data was the same for both hospitals. The present
study is based entirely on previously recorded patient data.
All patients had a confirmed diagnosis of SCLC, either patho-
logically or cytologically, and were free of secondary primary
malignancies. Restaging was performed using the American
Joint Committee on Cancer (AJCC) Lung Cancer 8th Edition
tumor-node-metastasis (TNM) clinical staging criteria (15)
and the Department of Veterans Affairs two-stage system (2).
The factors analyzed in the present study included age, sex,
performance status (PS) score, initial tumor maximum diam-
eter and treatment modalities. The inclusion criteria were as
follows: 1) Histological or cytological confirmation of SCLC;
ii) initial diagnosis of LS-SCLC staged according to the 8th
edition of the AJCC Cancer Staging Manual and the Veterans
Administration Lung Study Group two-tier system (2); and
iii) initial treatment with curative intent chemoradiotherapy
(CRT; concurrent or sequential), followed by PCI after
achieving CR or PR. The exclusion criteria were as follows:
i) Presence of a second primary malignancy or other histo-
logical types of cancer; ii) diagnosis of ES-SCLC; iii) loss to

follow-up or incomplete clinical data; and iv) absence of brain
magnetic imagining resonance (MRI) data prior to PCI to
exclude BM; vi) those who had surgical interventions.

In the present study, levels of carcinoembryonic antigen
(CEA) and neuron-specific enolase (NSE) were measured
from blood samples collected from patients at the two
medical centers. Assessments were performed using the
Cobas® E 601 module analyzer (Roche Diagnostics) using
the electrochemiluminescence method, with Elecsys® CEA
and NSE assay kits (Roche Diagnostics, Elecsys® CEA
Assay Kit: Cat. no. 11731629322; Elecsys® NSE Assay
Kit: Cat. no. 04827021190). To maintain data integrity and
accuracy, a dedicated Laboratory Data Collection Team was
formed, which was responsible for the collection and verifica-
tion of laboratory data from both centers, ensuring uniformity
in reference ranges. Established reference ranges for CEA and
NSE were set at 0-5 and 0-16 ng/ml, respectively.

Treatment. All patients underwent standard chemotherapy and
PCI according to the Chinese Society of Clinical Oncology
guidelines (12,16). The preferred modality was concurrent CRT,
with sequential CRT used when the former was not tolerable;
54.5% received concurrent treatment. Those who had surgical
interventions were excluded from the analysis. Chemotherapy
comprised 4-6 cycles of etoposide combined with cisplatin
or carboplatin, with concurrent and induction chemotherapy
involving 2-3 cycles and 1-3 cycles, respectively (8).

Chemotherapy regimen. All patients underwent standard
chemotherapy consisting of etoposide and platinum-based
drugs (cisplatin or carboplatin). Etoposide was administered
intravenously at a dose of 100 mg/m? on days 1 to 3 of each
cycle. Cisplatin was administered intravenously at a dose of
75 mg/m? on day 1, or carboplatin was administered intrave-
nously at an area under the curve (AUC) of 5 on day 1. Each
chemotherapy cycle lasted 21 days, and patients typically
received 4 to 6 cycles of chemotherapy. Thoracic radiotherapy
was administered either as 45 Gy in 30 fractions twice daily
or as 54-70 Gy in 28-30 fractions once daily. Response to
CRT was evaluated using the Response Evaluation Criteria in
Solid Tumours 1.1 criteria (17). Patients achieving a CR or PR
proceeded with PCI. Brain MRI was performed prior to PCI
in all cases to rule out metastases. PCI typically commenced
4-6 weeks post-CRT, delivered as 25 Gy in 5 weekly frac-
tions over 2 weeks (18). Hippocampal delineation adhered
to the RTOGO0933 principles (19), ensuring a maximum
dose to the hippocampus of <17 Gy and an average dose of
<10 Gy (20). Dose constraints for high-risk organs were set
as follows: Brainstem, <54 Gy; spinal cord, <45 Gy; temporal
lobe, <65 Gy; optic chiasm and nerve, <54 Gy; pituitary, mean
dose <45 Gy; eye, <50 Gy or mean dose, <35 Gy; lens, <9 Gy;
mandible and temporomandibular joint, <70 Gy; parotid gland
mean dose, <26 Gy, and V30, <50% (at least unilaterally) or
D20cc, <20 Gy (bilaterally), with average doses kept at <10 Gy
and maximum doses of <17 Gy.

Follow-up and efficacy evaluation. Efficacy evaluation was
performed 1 month following the completion of CRT. Patients
underwent follow-up assessments every 3 months for the first
2 years post-treatment, every 6 months until the fifth year,
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and annually thereafter. These assessments included chest
and abdominal CT scans. In instances of headaches or neuro-
logical symptoms, an immediate brain MRI was administered.
Follow-up methods comprised patient revisits, telephone
consultations and reviews of registration data. Survival metrics,
such as OS, were calculated from the onset of treatment to
death or the last follow-up. The time to BM was measured
from initiation of treatment to confirmation via imaging. As
of January 2024, follow-up data was up-to-date, with a median
duration of 55 months, ranging from 11-102 months.

Statistical analysis. Statistical analyses were performed using
SPSS software, version 27.0 (IBM Corp.). Survival data were
analyzed using the Kaplan-Meier method coupled with the
log-rank test. Single-factor and multifactorial risk factors
impacting BM and OS were assessed using Cox regression
analysis. All tests performed were two-tailed and P<0.05 was
considered to indicate a statistically significant difference.

Results

Analysis of clinical characteristics. At the time of follow-up,
basic clinical data were collected from 290 patients involved
in this study. The median age was 58 years, ranging from
42-74 years. A total of 44.5% of these patients (129 cases)
presented with an initial tumor diameter of >5 cm at the
onset of treatment. The clinical characteristic of the patients
are presented in Table I. Representative brain MRI images
are shown in Fig. 1. The MRI images presented in this study
are representative images taken when brain metastases were
first detected in the patients. These images provide a visual
representation to help readers better understand the typical
appearance and progression of brain metastases in patients
with LS-SCLC.

Factors associated with BM. The overall BM rate was
demonstrated to be 16.6% (48/290). Annual rates of BM at 1,
2 and 3 years post-diagnosis were 1.4, 6.6 and 12.8%, respec-
tively (Fig. 2). This study established a tumor size of 5 cm as
the initial standard, grounded in the AJCC staging criteria for
lung cancer, where T3 is defined as a tumor greater than 5 cm.
To validate this standard, statistical analyses were conducted
using various tumor sizes as classification criteria, and the
results were compared. The analyses revealed no statistically
significant differences in BM and OS when 3,4,6 and 7 cm
were used as classification criteria (P>0.05) (Table II). This
finding further supports the statistical and clinical significance
of using 5 cm as the grouping standard. A detailed analysis
of factors influencing BM highlighted significant associations
in univariate analysis: Notably, the maximum diameter of
the initial tumor [hazard ratio (HR)=13.276; 95% confidence
interval (CI): 5.248-33.586; P<0.001], type of treatment
administered (HR=2.149; 95% CI: 1.199-3.851; P=0.010) and
treatment response (HR=2.981; 95% CI: 1.231-7.223; P=0.016)
were significantly associated with an increased risk of BM
following Prophylactic cranial irradiation (PCI) (Table III).
Multivariable Cox regression analysis identified that an initial
tumor maximum diameter of >5 cm was an independent risk
factor for BM post-PCI (HR=15.031; 95% CI: 5.610-40.270;
P<0.001; Table III). Patients with tumors >5 cm in diameter
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Table I. Clinical characteristics of 290 patients with limited
stage-small cell lung cancer.

Characteristic n (%)
Age, years

<60 169 (58.3)

>60 121 (41.7)
Sex

Male 136 (46.9)

Female 154 (53.1)
PS

0-1 214 (73.8)

2 76 (26.2)
Smoking

No 153 (52.8)

Yes 137 (47.2)
Initial tumor maximum diameter, cm

<5 161 (55.5)

>5 129 (44.5)
N stage

NO 41 (14.1)

N1 33 (11.4)

N2 69 (23.8)

N3 147 (50.7)
Clinical stage

I 24 (8.3)

I 34 (11.7)

III 232 (80.0)
Treatment

Concurrent 158 (54.5)

Sequential 132 (45.5)
Response

CR 53 (18.3)

PR 237 (81.7)

PS, performance status; N, node; CR, complete remission; PR, partial
remission.

experienced a BM rate of 32.6% (42/129), which was signifi-
cantly higher than the 3.7% (6/161) observed in patients with
tumors of <5 cm in diameter (P<0.001; Fig. 3).

Factors associated with OS. The median OS for the cohort
of 290 patients was recorded at 28.8 months, accompanied
by a 5-year OS rate of 27.9% (Fig. 4). A comparative analysis
between patients with BM and those without revealed median
OS values of 27.55 months and 32.5 months, respectively, with
corresponding 5-year OS rates of 8.3 and 31.8%, respectively
(P=0.001; Fig. 5). The median OS for stage I, Il and III patients
was 61.15, 48.5 and 28.4 months, respectively, with 5-year OS
rates of 62.5, 47.1 and 21.6%, respectively (P<0.001; Fig. 6).
Univariate analysis revealed several factors significantly asso-
ciated with OS, including initial tumor maximum diameter
(P=0.003), N staging (P<0.001), clinical staging (P<0.001),
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Figure 1. Representative magnetic resonance images of the brain. (A) The left image shows significant heterogeneous enhancement following contrast admin-
istration. Imaging on the right shows T2WI revealing a round, mixed-signal lesion at the gray-white matter junction of the left frontal lobe, with surrounding
brain tissue edema. (B) Imaging on the left shows prominent ring enhancement post-contrast. Imaging on the right shows TIWI, revealing round, low-signal
lesions in the subcortical areas of both frontal lobes, with well-defined boundaries. (C) Imaging of the left shows significant heterogeneous enhancement
following contrast administration. Imaging on the right shows T2WI of a round, mixed-signal lesion in the right occipital lobe with surrounding brain tissue

edema. T2WI, T2-weighted imaging.

treatment modality (P=0.002), treatment response (P<0.001),
and the presence of BM (P=0.001) (Table IV). Multivariate
Cox regression analysis revealed that the presence of BM
(HR=1.934; 95% CI: 1.358-2.764; P<0.001) and clinical staging
(HR=1.741; 95% CI: 11.102-2.750; P=0.018) as significant
independent risk factors for OS (Table IV).

Discussion

For patients with LS-SCLC who exhibit a favorable initial
response to treatment, PCI is recommended as a class I

intervention according to the National Comprehensive Cancer
Network guidelines (21). In the modern MRI era, studies have
reported that patients with LS-SCLC who did not receive
PCI experienced a 1- and 3-year BM rate of 23.8 and 41.3%,
respectively (22,23). Conversely, the 3-year BM rate among
patients who underwent PCI was reported to be notably
lower at 11.2% (24), and the 5-year progression-free rate for
BM was 69% (25). The results of the present study revealed a
3-year BM rate of 12.8% post-PCI in patients with LS-SCLC,
aligning closely with the outcomes observed in the aforemen-
tioned research.
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Table II. Effect of initial tumor size in relation to brain metastases and overall survival.

A, Effect on brain metastases

Initial tumor maximum diameter, cm HR 95% Cl1 P-value
>3 (n=181) vs. <3 (n=109) 1451 0.879-2.397 0.145
>4 (n=154) vs. <4 (n=136) 1.395 0.864-2.251 0.173
>6 (n=92) vs. <6 (n=198) 1.462 0.902-2.371 0.123
>7 (n=53) vs. <7 (n=237) 1.334 0.818-2.175 0.249
B, Effect on overall survival
Initial tumor maximum diameter, cm HR 95% CI P-value
>3 (n=181) vs. <3 (n=109) 1.164 0.905-1.497 0.238
>4 (n=154) vs. <4 (n=136) 1.052 0.824-1.343 0.684
>6 (n=92) vs. <6 (n=198) 1.225 5.248-3.586 0.111
>7 (n=53) vs. <7 (n=237) 1.194 0.922-1.546 0.179
HR, hazard ratio; CI, confidence interval.
100 = Initial tumor maximum diameters, cm
100 — e
80 — P<0.0001 <5
_ 80 —1_>5
£ 60 —~
o X
< <
- e
= g
@ s
o
1
0 12 24 36 48 60 72 84

Time (months)

Figure 2. BM rate in 290 patients with limited stage-small cell lung cancer.
BM, brain metastasis.

The findings of the present study demonstrate that patients
with an initial tumor maximum diameter of >5 cm at the time
of initial diagnosis exhibit a substantially elevated risk of
BM following PCI. This observation is consistent with prior
research indicating that higher clinical stages, which consider
local spread and tumor size, are associated with an increased
risk of BM development. Levy ef al (26) reported an associa-
tion between the volume of the primary tumor in the thorax
and the subsequent risk of BM in patients with LS-SCLC.
Similarly, Chen et al (27) performed a retrospective analysis
on 550 patients with LS-SCLC and reported that an initial
tumor maximum diameter of >5 cm was a notable risk factor
for BM. This increased risk may be attributed to larger tumors
dispersing more malignant cells into the circulatory system,
which then potentially seed metastases in distant organs (28).

In the present study, further analysis was performed on
the factors affecting the prognosis of patients with SCLC
following PCI. It was observed that patients developing BM

Time (months)

Figure 3. Comparison of BM rates in 290 patients with limited stage-small
cell lung cancer with different initial tumor maximum diameters. BM, brain
metastasis.

post-PCI exhibited a significantly lower OS compared with
those without BM, with a median OS of 27.55 months vs.
32.5 months, and five-year OS rates at 8.3 and 31.8%, respec-
tively (P=0.001). Cen et al (29) reported that BM serve as
an independent risk factor for the prognosis of patients with
SCLC post-PCI. Moreover, the present study identified clinical
staging as an independent risk factor influencing the OS of
patients with LS-SCLC after PCI. Kim et al (30) noted that in
patients aged =65 with stage II-III disease, PCI did not confer
marked survival advantages. Similarly, Farooqi et al (31)
reported no improvement in OS for individuals aged =70
with tumor diameters of =5 cm following PCI. Furthermore,
the size of the tumor at initial diagnosis in the present study
was not significantly associated with a worse OS. However,
previous research suggests that larger tumor size may indicate
a more aggressive phenotype, elevating the risk of metastasis,
especially BM. Patients in advanced stages may exhibit higher


https://www.spandidos-publications.com/10.3892/ol.2024.14555

6 YU et al: RISK FACTORS FOR BM AND PROGNOSIS AFTER PCI IN LS-SCLC

Table III. Analysis of factors affecting brain metastasis in 290 patients with limited stage-small cell lung cancer.

Univariate analysis

Multifactorial Cox analysis

Characteristic HR 95% C1 P-value HR 95% CI P-value
Age (<60 vs. =60 years) 1.006  0.563-1.795 0.985

Sex (female vs. male) 1482 0.837-2.623 0.177

PS (2 vs.0-1) 1416 0.769-2.608 0.264

Smoking (yes vs. no) 1.387  0.787-2.445 0.258

Initial tumor maximum diameter (>5 vs.<5cm) 13276 5.248-33.586 <0.001 15.031.000 5.610-40.270 <0.001
N stage (N+ vs. NO) 1300 0.619-2.729 0.488

Clinical stage (ITA-III vs. I-ITA) 2.780  0.829-9.322 0.098

Treatment (sequential vs. concurrent) 2.149  1.199-3.851 0.010 0.638 0.340-1.196 0.161
Response (PR vs. CR) 2981 1.231-7.223 0.016 1.697 0.665-4.239 0.273
CEA (raised vs. normal) 1.677 0.887-3.172 0.112

NSE (raised vs. normal) 1.761  0.748-4.145 0.195

HR, hazard ratio; CI, confidence interval; PS, performance status; N, node; CR, complete remission; PR, partial remission; CEA, carcinoem-

bryonic antigen; NSE, neuron-specific enolase.

100 -
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Figure 4. OS rate of 290 patients with limited stage-small cell lung cancer.
OS, overall survival.

rates of extracranial disease progression, potentially masking
the survival benefits of PCI (27,31). This highlights the crucial
role of utilizing TNM clinical staging more extensively for
guiding clinical decisions (32).

The preventive role of PCI in reducing BM risk for patients
with LS-SCLC achieving CR after CRT is well-established.
Despite this, 16.6% of patients still developed BM post-PCI
in the present study, suggesting that a fraction of patients
with LS-SCLC who receive curative CRT may not benefit
from PCI. Further research is necessary to delineate the
characteristics of these patients. Given the limitations of
traditional imaging methods such as CT and MRI in assessing
early therapeutic effectiveness and prognostic outcomes, the
exploration of molecular biomarkers for the early prediction of
BM and evaluation of PCI efficacy represents a vital research
direction. Slotman et al (33) examined the effectiveness of PCI
in ES-SCLC, categorizing patients into a brain radiotherapy
group and a control group, each consisting of 143 patients. The
brain radiotherapy group received different dosages: 20 Gy in

P=0.001

100 —— Non-BM
80 —— BM
60

40

OS rate (%)

20

0 1 1 1 I I I 1

0 12 24 36 48 60 72 84
Number at risk Time (months)

Non-BM 242 230 182 114 87 77 3
BM 48 45 35 12 6 4 1

Figure 5. Comparison of OS rates between 290 patients with limited
stage-small cell lung cancer with BM and those without BM. OS, overall
survival; BM, brain metastasis.

5 fractions (n=89), 30 Gy in 10 fractions (n=23), 30 Gy in 12
fractions (n=9) and 25 Gy in 10 fractions (n=7). The results
revealed symptomatic BM in 16.8% (n=24) of the radiotherapy
group compared with 41.3% (n=59) in the control group
(P<0.001). The cumulative risk of BM at 6 and 12 months
for the radiotherapy group was 4.4 and 14.6%, respectively,
compared with 32.0 and 40.4%, respectively, for the control
group. Median disease-free survival was 14.7 weeks in the
radiotherapy group and 12.0 weeks in the control group
(P=0.02), with median OS at 6.7 and 5.4 months, respectively
(P=0.003). The 1-year OS rate was 27.1% in the radiotherapy
group and 13.3% in the control group. These findings under-
score that PCI can enhance survival and reduce the incidence
of subsequent BM in patients with ES-SCLC who respond
well to systemic chemotherapy and thoracic radiotherapy.
Moreover, a Phase III randomized controlled trial
performed in Japan by Takahashi er al (34) provided



Bzl SPANDIDOS
7] .§, PUBLICATIONS

ONCOLOGY LETTERS 28: 422, 2024 7

Table I'V. Cox proportional risk model analysis affecting overall survival in patients with limited stage-small cell lung cancer.

Univariate analysis Cox multifactorial analysis

Characteristic HR 95% CI P-value HR 95% C1 P-value
Age (<60 vs. =60 years) 1.159 0.907-1.482 0.238

Sex (female vs. male) 1.19 0.931-1.522 0.166

PS (2 vs.0-1) 1.110 0.841-1.465 0.461

Smoking (yes vs. no) 1.181 0.926-1.506 0.181

Initial tumor maximum diameter (>5 vs. <5 cm) 1.451 1.134-1.855 0.003 0.978 0.704-1.359 0.895
N stage (N+ vs. NO) 3.254 2.126-4.982 <0.001 1.709 0.953-3.065 0.072
Clinical stage (ITA-III vs. I-ITA) 5.053 2.660-9.602 <0.001 1.741 1.102-2.750 0.018
Treatment (sequential vs. concurrent) 1471 1.151-1.881 0.002 1.155 0.864-1.544 0.330
Response (PR vs. CR) 3.078 2.122-4 465 <0.001 1.985 0.816-4.827 0.130
CEA (raised vs. normal) 1.195 0.924-1.544 0.174

NSE (raised vs. normal) 1.036 0.757-1.418 0.825

BM (yes vs. no) 1.692 1.228-2.331 0.001 1.934 1.358-2.754 <0.001

HR, hazard ratio; CI, confidence interval; PS, performance status; N, node; CR, complete remission; PR, partial remission; CEA, carcinoem-
bryonic antigen; NSE, neuron-specific enolase; BM, brain metastases.

P<0.0001 and 63.8%, respectively). Despite a significant reduction in the

100 — ] incidence of intracranial metastases (48 vs. 69%; P<0.0001),
P PCI did not provide a survival advantage.

. 807 PCI is implicated in the onset of delayed neurotoxicity,

& i particularly when administered at doses of >3 Gy per frac-

£ 607 tion and/or in conjunction with CRT (31). Consequently, PCI

é 401 is contraindicated for patients exhibiting a poor PS of 3-4

or compromised neurocognitive function (35). Additionally,

20 a higher incidence of chronic neurotoxicity is observed in

individuals of >60 years (36). The conflicting data from

0 T T T T T T 1 several clinical trials and the growing concerns regarding
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Figure 6. Comparison of OS rates in 290 patients with limited stage-small
cell lung cancer with different clinical stages. OS, overall survival.

contrasting outcomes. This study included patients with
ES-SCLC who had responded to platinum-based chemo-
therapy and exhibited no signs of BM on MRI. Participants
were divided into two groups: A PCI group consisting of
113 patients and an observation group of 111 patients. The PCI
group received a total of 25 Gy administered in 10 fractions.
The findings revealed that the median OS was 11.6 months for
the PCI group compared with 13.7 months for the observation
group (P=0.094). The 1- and 2-year OS rates were 48.4 and
15.0% for the PCI group, respectively, compared with 53.6 and
18.8% for the observation group, respectively. Furthermore,
the cumulative incidence of BM at 6, 12 and 18 months was
markedly lower in the PCI group (15.0, 32.9 and 40.1%,
respectively) compared with the observation group (46.2, 59.0

the use of PCI (33,37,38) led to the initiation of the SWOG
S1827/MAVERICK trial in the United States (39). This
randomized study evaluated the efficacy of exclusive brain
MRI monitoring against the combination of brain MRI and
PCI in managing both advanced and early-stage SCLC.
Participants were randomly allocated to either the MRI-only
group or the combined MRI and PCI group. The primary
outcome measure was OS, with secondary outcomes including
survival free from cognitive decline, survival free from BM,
and rates of adverse events. Although the results are pending,
this trial is expected to yield significant insight and data for
the future management of SCLC (39). Moreover, the study
by Chen et al (27) assessed this subject; however, the present
study differs in several key aspects: The present study is based
on data from a dual-center collaboration between the Hebei
Province Cangzhou Hospital of Integrated Traditional and
Western Medicine and the Chengde City Central Hospital,
which offers more accurate and reliable statistical outcomes
than single-center studies; the enrolled patients were re-staged
using the 8th edition of the AJCC Cancer Staging Manual
and the Veterans Administration Lung Study Group two-tier
system, unlike the study by Chen et al (27), which used
the 7th edition, potentially affecting the comparability of
stage-related outcomes. The adoption of the widely applied
8th edition staging system enhances the credibility of the
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results of the present study; in addition to analyzing the
incidence of BM post-PCI in LS-SCLC, the present study
further assessed the high-risk factors and identified high-risk
individuals, providing a clinical basis for tailored monitoring
and treatment; and finally, the present study reclassified the
nodal status and clinical staging into two groups for statistical
analysis, differing from the grouping method of the study by
Chen et al (27), thus ensuring data consistency and enhancing
the reliability of the results of the present study.

In conclusion, retrospective analyses of patients with
LS-SCLC indicate that an initial maximum tumor diameter of
>5 cm serves as an independent risk factor for BM following
PCI. Furthermore, both BM and clinical staging independently
influence OS in these patients post-PCI. Presently, research into
the risk factors for BM post-PCI remains sparse and predomi-
nantly retrospective. According to the Chinese Society of
Clinical Oncology guidelines, concurrent CRT is the standard
treatment for patients with LS-SCLC of stage >T1-2NO (40). If
patients cannot tolerate this regimen, sequential CRT is also
an option (41). In the present study of 290 patients, 80% were
Stage III (n=232), with 50.7% at N3 (n=147). Treatment plans
were tailored for each patient using a multidisciplinary team
approach, taking into account functional status, laboratory
findings and imaging data. Considering the significant adverse
reactions from concurrent CRT in Stage III (N3) patients,
which many find intolerable, a portion opted for sequential
CRT, resulting in a lower proportion of patients undergoing
concurrent treatment (54.5%). Therefore, there is a compel-
ling need for more prospective studies to further assess these
associations.
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