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PURPOSE The incidence of symptomatic brain metastasis at diagnosis in non-small-cell lung cancer (NSCLC) is
5%-10%, and up to 40% develop during the disease course. There is a paucity of data supporting the role of
brain imaging at diagnosis in asymptomatic cases particularly from resource-constraint settings. Here, we
present our experience of mandatory baseline brain imaging with contrast-enhanced computed tomography
(CECT) scans of all patients with NSCLC.

MATERIALS AND METHODS This was a prospective observation study of patients with NSCLC with mandatory
baseline brain CECT and a CNS examination. All histology proven patients with NSCLC diagnosed between
January 2018 and October 2019 were included irrespective of stage.

RESULTS A total of 496 patients were enrolled. The median age was 57 years (range, 23-84) with majority being
males (75%) and smokers (66%). The prevalence of epidermal growth factor receptor mutations and anaplastic
lymphoma kinase fusions was 33.4% and 12%, respectively. Brain imaging leads to upstaging in 7% cases. The
prevalence of brain metastases was 21% (n = 104), with half being asymptomatic (51%). Factors associated
with higher proportion of brain metastasis were young age (< 40 years), adenocarcinoma histology, poor Eastern
Cooperative Oncology Group performance status (3 and 4), and high neutrophil-lymphocyte ratio (NLR) (> 2.5).
After a median follow-up of 10.8 months (95% Cl, 7.33 to 12.73), the median overall survival was 7.46 versus
12.76 months (hazard ratio 0.67; 95% Cl, 0.46 to 0.96; P=.03) in patients with and without brain metastases,
respectively. On multivariate analyses, high NLR and molecular graded prognostic assessment affected the
overall survival significantly.

CONCLUSION In our study, 21 % of patients had brain metastasis at diagnosis detected with a mandatory baseline
brain imaging with CECT. NLR and molecular graded prognostic assessment are significant predictors of survival
in patients with brain metastasis.

JCO Global Oncol 7:593-601. © 2021 by American Society of Clinical Oncology
Creative Commons Attribution Non-Commercial No Derivatives 4.0 License @@@@

INTRODUCTION

Lung cancer has been one of the most common
cancers in the world for the last several decades. As
per GLOBOCAN 2018, it is the most commonly di-
agnosed cancer (11.6%, 2.1 million new cases) and

age.®’ Brain metastases are associated with significant
morbidity, mortality, and impaired quality of life. The
available therapeutic approaches include whole brain
radiotherapy (WBRT), surgery, stereotactic radiosurgery
(SRS), chemotherapy/tyrosine kinase inhibitors (TKIs),

the leading cause of cancer death (18.4%, 1.8 million
deaths).! Non-small-cell lung cancer (NSCLC) con-
stitutes about 85% of all lung cancers. About 60%-
70% of patients with NSCLC have either stage IIl B or
stage IV disease at presentation.? The prevalence of
brain metastasis at presentation is 15%-20%,>* and
up to 40% eventually develop during its disease
course.® In about 25% of cases, brain is the first site of
disease recurrence.® The established risk factors for
developing brain metastases are adenocarcinoma
histology, positive driver mutation status, advanced
nodal status, advanced tumor stage, and younger

and symptomatic or supportive treatment.>®

The advancement in the diagnosis and better systemic
control of extracranial disease have resulted in increased
incidence of brain metastases in recent times.° The
baseline use of brain imaging in asymptomatic patients is
atopic of conflict.'® A significant fraction of asymptomatic
brain metastasis may be missed by neurologic exami-
nation alone in patients with lung cancer.® Although
NCCN recommends brain imaging, a contrast magnetic
resonance imaging (MRI) is preferred, from stage |l
onward. However, recommendations for baseline brain
imaging particularly in patients with advanced NSCLC
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CONTEXT

Key Objective

In this study, we evaluated the role of mandatory brain imaging using contrast-enhanced computed tomography (CECT) in
patients with non-small cell lung cancer.

Knowledge Generated

With mandatory CECT brain at baseline, we could detect brain metastasis in 21% of patients, and half of them were
asymptomatic. It resulted in over staging in 7% of patients. Neutrophil-lymphocyte ratio and molecular GPA (graded
prognostic assessment) could significantly predict survival in patients with brain metastasis.

Relevance

Our study is particularly relevant in resource constraint settings and support that CECT based brain imaging can help in
diagnosis and appropriate stratification of patients with brain metastasis.

who are asymptomatic for brain metastases are weak and
controversial.!'*2 There is a paucity of data regarding the
exact frequency, risk factors, and clinicopathologic and mo-
lecular correlation of asymptomatic and symptomatic brain
metastasis at presentation. Performing MRI for all the patients
may not be feasible in resource-constraint settings like ours.
Although contrast-enhanced computed tomography (CECT) is
considered optional imaging modality for this purpose, data on
its use as a screening modality to detect brain metastasis are
sparse. In this prospective observational study, we aimed to
assess the frequency of brain metastases detected by man-
datory CECT in patients with NSCLC at the time of diagnosis
and their associated clinicopathologic and molecular vari-
ables, and effect on survival outcome.

MATERIALS AND METHODS

It was a single-center prospective observational study
conducted between January 2018 and July 2019, and

Total cases registered
(February 2018-June 2019)
(N =1,091)

Lost to follow-up
(n = 295)

Screened

SCLC (I"I = 145) (n - 606)

No tissue biopsy (n = 44)
No imaging (n = 66)

Analyzed
(n = 496)

FIG 1. Flowchart depicting screening and final inclusion of the study
patients. SCLC, small-cell lung cancer.
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patients were followed for a minimum of 6 months at an in-
terval of 2 months. We included treatment-naive patients of
age 18-75 years with a histopathologic diagnosis of NSCLC.
Patients who have been treated outside before referral to our
center or with renal failure defined as creatinine clear-
ance < 30 mL/min were excluded. All patients underwent
complete physical examination and comprehensive neurologic
assessment. At baseline, a CECT head was performed to
evaluate brain metastases and leptomeningeal involvement
along with the extracranial staging evaluation. In view of fi-
nancial constraints and logistics at our center, computed to-
mography (CT) was included as an imaging modality rather
than MRI. Patients who had MRI or a positron emission to-
mography (PET), which included a contrast CT of brain already
done before referral, were included in the study, and CECT was
not repeated. All the images were reviewed by our radiology
team. All patients were staged according to AJCC (8th ed).
Extracranial staging was done either by PETCT or CECT.
Epidermal growth factor receptor (EGFR) testing was done by
polymerase chain reaction, or anaplastic lymphoma kinase
(ALK) testing was done by IHC D5F3 on Ventana staining
platform (Immunohistochemistry). Molecular graded prog-
nostic assessment (molGPA) (20) was done, which is a
composite score of variables such as age, number of brain
metastases, extracranial metastases, Karnofsky performance
scale, EGFR, or ALK gene status, and the score ranges from O
to 4. Neutrophil lymphocyte ratio (NLR) was calculated by
manual peripheral blood smear examination, and the cutoff
level for high NLR was taken as > 2.5 (16). The clinico-
pathologic, treatment, and molecular status details were col-
lected. Patients were followed from the date of enrollment until
last date of follow-up or death, whichever was earlier and those
who stopped attending clinic were contacted on telephone.
The data were censored on December 31, 2019. Overall
survival was calculated from date of enrollment until the date of
death or last contact when patient was known to be alive. Study
protocol was approved by Institute Ethics Committee.

Study protocol was approved by Institute Ethics Committee
with effect from January 31, 2018, Ref No. IECPG-570/
20.12.12.2017,RT—42/31.1.2018, and all subjects have
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TABLE 1. Baseline Characteristics of Patients (N = 496)

TABLE 1. Baseline Characteristics of Patients (N = 496) (Continued)

Baseline Characteristic No. (%) Baseline Characteristic No. (%)
Age (median) 57 years Brain metastases
(range, 23-84 years) Present 104 (21)
Sex Absent 392 (79)
Male 374 (79) Upstaging to stage 4 36 (7)
Smokers 326 (66) 1B 14
ECOG PS e 10
0 12 (2) Brain imaging modality
! 193 (39) CECT 412 (83)
2 203 (40) MRI 84 (17)
3 64 (13)
2 24 (5) Abbreviations: AJCC, American Joint Cancer Committee; ALK,
; anaplastic lymphoma kinase; CECT, contrast enhanced computed
Histology tomography; ECOG PS, Eastern Cooperative Oncology Group
Adenocarcinoma 315 (64) performance status; EGFR, epidermal growth factor receptor; MRI,
Squamous cell carcinoma 134 (27) magnetic resonance imaging; NSCLC NOS, non-small-cell lung
cancer not otherwise specified.
NSCLC NOS 47 (9)
EGFR mutation status (n = 293) ) ] ) ) o ]
Positive 98 (33.4) given their written informed consent before their inclusion.
. ' The research was conducted in accordance with the World
Negative 185 (66.6) Medical Association Declaration of Helsinki. Consent has
EGFR mutation type (n = 105) been taken by the patients for the publication.
Exon 18 2(2) . .

Statistical Analysis
Exon 19 61 (62)

Exon 20 4 @) The descriptive statistics were used to assess the baseline

o =050 parameters. Overall survival was calculated by Kaplan-

xon Meier method. Chi-square test was used to assess the
ALK rearrangement status (n = 265) correlation of variables with brain metastases. Logistics

Positive 33(12) univariate and multivariate analyses were done by Cox

Negative 232 (88) proportion hazard model for evaluating factors affecting the
Extracranial stage (AJCC, 8th ed) survival. STATA version 13 (Stata Statistical Software:

| 2 (04) Release 13; StataCorp LP, College Station, TX) was used for

. all the statistical analysis.

1A 8 (1.6)

115} 10 (2) RESULTS

1A 37 (7) . ,

A total of 1,091 patients were registered at our lung cancer
1z 66 (13) clinic during January 2018 to October 2019. Small-cell
1ne 41 (8) lung cancer was diagnosed in 145 patients, and 295 were
Y 332 (64) lost to follow-up before complete evaluation. Eventually,

Overall stage (AJCC, 8th ed) 606 patients were screened of which 44 patients were
| 2 (0.4) excluded because of lack of a confirmed tissue diagnosis,
m T4 and brain imaging could not be performed in 66 patients

: because of various reasons (20 had lost to follow-up, 24 did
B 714 not underwent imaging despite advising, and 22 did not
HA 29 (5.8) give consent). Finally, 496 patients were eligible for analysis
1B 52 (10.5) as depicted in Figure 1.
Inc 31(6.2) . .

The median age was 57 years (range, 23-84) with the male
\% 368 (74)
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(Continued in next column)

predominance (75%, n = 374). Smokers constituted 66%
(n = 326). Most patients (79%, n = 396) had good Eastern
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Cooperative Oncology Group performance status (ECOG
PS) 1-2. The most common histopathology was adeno-
carcinoma (64%, n = 315) followed by squamous (27 %,
n=134). EGFR mutation status was done in 81% (n = 283)
of adenocarcinoma including NSCLC not otherwise spec-
ified, and a mutation was detected in 98 (33.4%) cases.
The most common mutations were exon 19 deletion (62%,
n=61)and L858R (exon 21) (30%, n = 30). The ALK gene
rearrangement status was available in 73% (n = 265) of
adenocarcinoma and NSCLC not otherwise specified, with
a positivity rate of 12% (n = 33). Molecular testing was not
available in all the patients because of various reasons like
tissue inadequacy and other logistics. Staging workup was
done predominantly by CECT, and only 8.3% (n = 45) had
staging by PETCT. On extracranial staging, patients with
stage | were I (0.4%), stages lIAand [IBin 8 (1.6%) and 10
cases (2%) respectively, stages IlIA, 11IB, and IlIC in 37
(7%), 66 (13%), and 41 cases (8%), respectively, and
stage IV disease in 332 cases (64 %). Brain imaging leads to
upstaging in 7% (n = 36) of cases, mostly from stage Il
(6%, n = 32) followed by stage Il (1%, n = 4). Of patients
who were upstaged, about 16 were asymptomatic for brain
metastases. Baseline characteristics are described in
Table 1. The imaging modality used for brain imaging was
CECT (83%,n=412)and MRI(17%, n=84) as depicted in
Table 1.

Brain metastases were detected in 104 cases (21%), and
half of them (51%, n = 53) were asymptomatic. CECT was
the modality in 51 (49%) patients, and MRI in 53 patients
(51%). The CNS lesions were solitary in 41% (n = 43), 2-4
in number in 19% (n = 20), and > 4 in 38% (n = 40) and
leptomeningeal disease in 1% (n = 1). Nearly half (52%,
n = 54) of the lesions were supratentorial. Imaging char-
acteristics were perilesional edema, enhancement, midline
shift, and hemorrhage in 82% (n =86), 68% (n=71), 18%
(n = 19), and 2% (n = 2) of cases, respectively. Few
representative CECT images are shown in Figures 2A and
2B. Among the various strategies used, the CNS-directed
and systemic therapy was used in 45% (n = 45), only
systemic therapy in 32% (n=33), and 27% (n = 28) did not

receive any therapy. WBRT was given in 41% (n = 43) of
patients, of which 53% (n = 23) received before starting
systemic therapy. Among patients with brain metastases,
12 of 26 EGFR-positive (46%), 8 of 13 ALK-positive
(61%), and 22 of 66 mutation-negative or unknown
(33%) received WBRT. Four patients (one ALK-positive
and three mutation-negative) underwent surgical resec-
tion of brain metastasis.

The factors predictive for brain metastases were younger age
(<40 years) (P=.008), adenocarcinoma histology (P=.001),
ECOG PS 3-4 (P=.002), and high neutrophil lymphocyte ratio
(NLR > 2.5) (P=.03) as depicted in Table 2. Although EGFR-
and ALK-mutated patients had numerically higher frequency
of brain metastasis as compared with wild type, the differ-
ences were not statistically significant.

Patients who had not received any treatment were excluded
from survival analysis. After a median follow-up of
10.8 months (95% Cl, 7.33 to 12.73), the median overall
survival was 7.46 versus 12.76 months (hazard ratio [HR]
0.67; 95% Cl, 0.46 to 0.96; P = .03) in patients with and
without brain metastases, respectively (Fig 3). Univariate
analyses using Cox proportional hazards model for factors
predicting survival in patient with brain metastases revealed
that ECOG PS 3-4 (HR 2.31; 95% CI, 1.16 to 4.63;
P=.017), NLR (> 2.5) (HR 5.56; 95% ClI, 1.66 to 18.54;
P = .005), and molGPA (HR 0.2; 95% ClI, 0.07 to 0.51;
P = .001) significantly affected the overall survival, as
depicted in Table 3. On multivariate analyses, high NLR
(HR 5.16;95% Cl, 1.4310 18.63; P=.03) and molGPA (HR
0.53;95% Cl, 0.32 t0 0.88; P=.012) remained significant
as depicted in Table 3. There was no difference in survival
of patients presenting with or without CNS symptoms.
Figures 3 and 4 show the overall survival difference
according to NLR and molGPA.

DISCUSSION

The incidence of brain metastasis at the time of diagnosis
detected predominantly with CECT in our study was 21%,
with half of the cases being asymptomatic. Similar to our
study, Kim et al®in a prospective cohort of 183 patients with

FIG 2. Contrast enhanced computed tomog-
raphy brain imaging showing (A) a well-defined
round enhancing lesions in cerebellum and
ring enhancing lesion in occipital lobe and
(B) a well-defined ring enhancing lesion in
the right inferior cerebellar region (indicated
by arrows).
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TABLE 2. Predictors of Brain Metastases

Brain Metastasis at Diagnosis in Non—Small-Cell Lung Cancer

Brain Metastases, No. (%)

Clinical Factor Present, n = 104 (21%) Absent, n = 392 (79%) P

Age, years .008
< 40 18 (36) 31 (64)
41-60 54 (21) 202 (79)
> 61 31 (15) 158 (85)

Sex 9
Male 78 (21) 296 (79)
Female 26 (21) 96 (79)

Smoking history 3
Smokers 64 (20) 262 (80)
Nonsmokers 40 (24) 130 (76)

ECOG PS .002
0-2 75 (19) 333 (81)
34 29 (33) 59 (67)

NSCLC type .001
Squamous 5 (4) 129 (96)
Adenocarcinoma 89 (28) 226 (72)
NSCLC NOS 10 (21) 37 (79)

Extracranial stage (AJCC, 8th ed) 78
I-I11A 12 (21) 45 (79)
11B-111C 25 (23) 82 (77)
% 67 (20) 265 (80)

EGFR status .39
Positive 26 (26) 72 (74)
Negative 58 (31) 127 (69)

ALK status 23
Positive 13 (39) 20 (61)
Negative 68 (29) 164 (71)

NLR .03
<25 23 (14.8) 134 (85.2)
>25 62 (22.7) 210 (77.3)

NOTE. Bold type indicates statistical significance.

Abbreviations: AJCC, American Joint Cancer Committee; ALK, anaplastic lymphoma kinase; ECOG PS, Eastern Cooperative Oncology Group performance
status; EGFR, epidermal growth factor receptor; NLR, neutrophil lymphocyte ratio; NSCLC NOS, non-small-cell lung cancer not otherwise specified.

lung cancer using limited MRI brain reported brain me-
tastases in 20.8% cases of which 81% were asymp-
tomatic. In a retrospective analysis, Jena et al'* have
reported a higher rate of brain metastasis (35%) using
MRI and 46% of these patients were asymptomatic.
Mandatory brain imaging at the time of diagnosis in
NSCLC tends to pick up more asymptomatic metastasis,
and the frequency varies as per the sensitivity of the
modality used. The screening modality used in our study
was CECT with the limited use of MRI, which might have
affected the sensitivity in detection of brain metastases.
Schoenmaekers et al'! have previously reported additional

JCO Global Oncology

detection of brain metastasis in 4.7% of cases by MRI where
CECT was negative. This would probably imply that CT scan
is a good option as an initial screening modality as part of
baseline staging where MRI could not be done in view of
logistics and MRI can be preferred in highly suspicious CT-
negative patients. It would have practical implications in
resource-limited settings where MRI is not routinely available
or affordable. European Society for Medical Oncology clinical
practice guidelines do recognize CECT as an optional
strategy for detection of brain metastasis in advanced dis-
ease but prefer MRI for patients undergoing curative intent
treatment.1213
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TABLE 3. Univariate and Multivariate Analysis of Outcome in Brain Metastasis Using Cox Proportional Hazards Model
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HR 95% Cl P HR 95% Cl P
Variable n=76 Median 0S (months) Univariate Analysis Multivariate Analysis
Age, years
< 40 17 6.7 (4.8-NR) 1
41-60 37 7.5 (4.9-NR) 0.86 0.39 to 1.85 7
> 61 22 16.1 (2.7-NR) 0.73 0.34 to 2.10 73
Sex
Male 58 6.1 (4.9-8.9) 1
Female 18 NR (6.1-NR) 0.48 0.21to 1.11 .09
ECOG PS
0-2 57 12.3 (6.13-NR) 1
34 19 4.86 (1.6-11) 231 1.16 to 4.63 .017
Smoking history
Nonsmoker 34 12.36 (6.1-NR) 1
Smoker 42 6.1 (4.4-8.9) 1.8 0.94 to 3.59 .07
EGFR
Negative 42 6.1 (4.9-16.1) 1
Positive 23 13.4 (6.1-NR) 0.66 0.31to 1.39 27
ALK
Negative 55 7.5 (4.96-13.4) 1
Positive 11 NR (5.06-NR) 0.28 0.06 t0 1.18 .08
CNS symptoms
Absent 43 7.53 (5.03-16.16)
Present B 7.46 (4.96-NR) 0.98 0.51 to 1.87 .95
NLR
<25 18 NR (8.9-NR) 1
>25 48 6.36 (4.8-13.4) 5.56 1.66 to 18.54 .005 5.16 14310 18.63 .012
molGPA?
0 14 4.96 (1.63-6.36) 1
1 19 7.46 (3-NR) 0.48 0.20to 1.1 .09
2 28 16.16 (6.16-NR) 0.20 0.07 to 0.51 .001 0.53 0.32 to 0.88 .015
g 5 6.1 (1.6-NR) 0.71 0.21 to 2.36 B
WBRT
Not received 34 8.9 (2.7-NR) 1 37
Received 42 7.46 (5.0-NR) 0.74 0.39to 1.45

NOTE. Bold type indicates statistical significance.
Abbreviations: ALK, anaplastic lymphoma kinase; ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor
receptor; HR, hazard ratio; molGPA, molecular graded prognostic assessment; NLR, neutrophil lymphocyte ratio; NR, not reached; OS, overall survival;

WBRT, whole brain radiotherapy.
@Molecular GPA categories divided according to MolGPA scores as follows: (category) O = (score) O-1, 1 = 1.5-2, 2 = 2.5-3, and 3 = 3.5-4.

Asymptomatic detection eventually results in upstaging of
disease, which happened in 7% of patients in our study.
Almost similar rates of upstaging have been reported by
others.>* Early detection of brain metastases may result in
timely initiation of locoregional therapies, which may affect

the survival.
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The majority of brain lesions in our study were solitary (41%),
which was expected by routine imaging. The probability of
offering local ablative-like SRS or surgery is higher in solitary
brain lesion, which eventually may result in better survival
outcome.'® However, in our cohort, none of these patients could

undergo SRS or surgery because of various logistic reasons.
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1.00 Median OS - 12.76 v 7.46 months
= (HR, 0.67; 95% Cl, 0.46 to 0.96;
% P=.03)
< 0.75 1
o
o
L.
o 0.50 A
‘©
2
2 0.25 4 .
S Brainmets present
wn Brainmets absent
T T T T T
0 5 10 15 20 25
Analysis Time (months)
No. at risk:
Brainmets =1 76 41 18 6 1 0
Brainmets = 2 345 207 95 38 6 0

FIG 3. OS with and without brain metastases. HR, hazard ratio; OS,
overall survival.

The predictive factors for brain metastases in our study were
younger age (< 40 years), adenocarcinoma histology, poor
ECOG PS, and high NLR (> 2.5). The adenocarcinoma
histology is an established risk factor for brain metastases.”
It has been previously reported that the younger age group
have an increased propensity for brain metastases similar to
our study’ and timely management in this cohort might
improve survival. In our study, poor ECOG PS has been
associated with increased risk for brain metastases, which
might indicate a more extensive stage or could be vice versa
as the patients with brain metastases have a poor general
condition overall. NLR is marker of systemic inflammatory
response. Meta-analyses have shown adverse effect on
overall survival in various solid malignancies with high
NLR.*® It could also reflect higher disease burden or ag-
gressive disease biology.t” In our study, it was found to be
associated with brain metastases as reported earlier in
another study.'® Higher nodal burden has also been re-
ported to have a higher incidence of brain metastases in
early and locally advanced disease. However, we could not

1.00 Median OS — NR v 6.3 months
= (HR, 5.56; 95% Cl, 1.66 to 18.54;
A P=.00)
8 0.75
@©
£
o
& 0.50 |
©
=
2 0.25 -
r/:) —— NLR=<25
—— NLR>25
T T T T T
0 5 10 15 20 25
Analysis Time (months)
No. at risk:
NLR1=018 15 8 5 1 0
NLR1=148 24 10 1 0 0

FIG4. OSin brain metastasis stratified by NLR. HR, hazard ratio; NLR,
neutrophil-lymphocyte ratio; NR, not reached; OS, overall survival.
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=> -
£ 1,004 molGPAcat = 0
= —— molGPAcat = 1
o
S | ——— molGPAcat = 2
-8 075 —— molGPAcat = 3
S
o 0.50 1—‘
© 1
.= 0.25
>
—
=
w T T T T T
0 5 10 15 20 25
Analysis Time (months)
No. at risk:
molGPAcat =0 14 3 0 0 0 0
molGPAcat =1 29 1 6 2 0 0
molGPAcat = 2 28 24 11 4 1 0
molGPAcat=3 5 3 1 0 0 0

FIG 5. OS in brain metastases stratified by molGPA. molGPA cate-
gories divided according to molGPA scores as follows: (category)
0 = (score) 0-1, 1 = 1.5-2, 2 = 2.5-3, and 3 = 3.5-4. molGPA,
molecular graded prognostic assessment; OS, overall survival.

demonstrate this association possibly because of smaller
numbers of early and locally advanced cases in our cohort.

The frequency of brain metastases in ALK-positive patients
was higher (39%) as compared with ALK-negative patients
(29%); however, it was not significant statistically. We did
not observe any difference in frequency of brain metastases
in EGFR-mutated patients, perhaps owing to smaller
numbers. This is in contrary to the studies, which have
demonstrated higher incidence of brain metastases in
EGFR- and ALK-mutated patients.’>?° Another study,
which included majority patients from India, reported ap-
proximately two-fold higher incidence of brain metastasis in
patients harboring EGFR mutations.?!

The survival of patients with brain metastasis remains dismal.
The median overall survival of 7.46 and 12.76 months in
patients with and without brain metastases in our study is lower
compared with that in other studies.>?* It could be possibly due
to the fact that it was not an interventional study and the
treatment arms were not supervened. Even WBRT could be
received by only 41% of the patients with brain metastasis, and
the use of CNS effective newer TKls was very limited.

The stratification of the patients with brain metastases using
validated molGPA score can help the clinician for the
prognosis and for therapeutic decisions. We have used this
score in our Indian population, which helps in better cat-
egorization and intensification of treatment from the very
beginning. Sperduto et al®® stratified patients with brain
metastases using molGPA score, but the median survival
was remarkable (nearly 4 years) in those with adenocar-
cinoma histology and a molGPA score of 3.5-4 compared
with ours, which might be due to the lower use of targeted
therapy, and only half received combined systemic and
CNS-directed therapy because of the logistics and patient
preferences. The patients who had an NLR of < 2.5 had
significantly better median survival in our study (Fig 5). A
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similar study had shown a better overall survival in low NLR
cohort.?3

The strengths of our study are being the largest prospective
study from resource-limited setting and demonstrating
feasibility of CECT-based screening for brain metastasis.
The limitations include the limited use of MRI in CECT-
negative patients. As it was an observational study, treat-
ment interventions like SRS and WBRT were not controlled
based on the symptoms or number of brain metastases.
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