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Abstract

Background: Whole brain radiotherapy for patients with brain metastasis from lung cancer —
prognostic significance of RTOG-RPA score.

Aim: To evaluate the prognostic significance of Recursive partition Analysis (RPA) score in
predicting the survival in patients with brain metastasis from Non-Small Cell Lung Cancer (NSCLC).

Materials and methods: 35 patients diagnosed to have brain metastasis (BM) from primary NSCLC
who had received palliative whole brain radiotherapy (WBRT) with or without chemotherapy from
March 2014 to Mar 2017 were analyzed in this study. Data regarding the patient age, gender,
performance status, histology, number of BM, time of metastasis, neurosurgical resection,
radiotherapy details were collected and analyzed. Patients were divided into 3 groups according to
RPA classification. The differences in clinical characteristics and treatment variables were analyzed
by chi square test and overall survival analysis using Kaplan Mayer. The Cox proportional hazards
regression model was used to determine statistically significant variables related to survival.

Results: In univariate analysis histology, number of BM, extra cranial metastases, KPS and RPA
score were identified to have prognostic significance. The result of multivariate analysis by the Cox
proportional hazard model showed that RPA, no of mets and Extra cranial mets were significant.
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Conclusions: Our study showed that RPA is good prognostic indicator in assessing the prognosis of

patients with brain metastasis in NSCLC.
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Introduction

Lung cancer is known to commonly metastasize
to the brain, with a range of 10%-36% of all lung
cancers developing BM during the course of their
disease [1-3]. Among lung cancer histology,
adenocarcinoma is a common source of BM [4,
5]. Whole brain radiotherapy (WBRT) is
currently recommended as the standard treatment
approach for multiple BM. Surgical resection,
stereotactic radiosurgery (SRS), and combined
treatment approaches are the other treatment
options at present [12]. The median survival of
patients with BM following WBRT is only 2.4—
4.8 months which makes it crucial to identify the
prognostic factors in this patient population for
effective management [6, 7, 8]. Many prognostic
scores are available to classify BM patients into
different groups like Recursive partition analysis
(RPA), Graded Prognostic Assessment (GPA)
and Mini Mental Status Examination (MMSE)
[9, 10, 11]. The aim of this retrospective study
was to evaluate the prognostic significance of
RPA scores in predicting the survival in patients
with BM from NSCLC. RPA prognostic score by
RTOG given in Table - 1.

Table — 1: RPA classes.

Classes Variables

Class | Age <65 years, KPS >70,
controlled primary tumor, no extra
cranial metastasis

Class Il All patients not in Class | or Il

Class IIl | KPS <70

(KPS: Karnofsky performance status.)

Materials and methods

We retrospectively reviewed 35 patients with
BM from NSCLC treated in Department of
Radiation Oncology at our hospital from Feb
2014 to April 2017. Inclusion criteria for this
analysis were biopsy proven NSCLC, age more

than 18 years, patient who had received palliative
WBRT with or without chemotherapy (CT). The
diagnosis of NSCLC was based on
histopathological evaluation in all patients. CT
thorax was used to evaluate the primary tumor
and extent of intra thoracic disease. BM was
defined as synchronous if it appeared within 3
months of the diagnosis of the primary tumor.
Diagnosis of single or multiple BM was based on
the CT or MRI.

All our patients received palliative WBRT 20-30
Gy in 5-10 fractions by parallel opposing laterals
with Cobalt-60 machine. Data regarding the
following prognostic variables were collected:

patient age, gender, performance status,
histology, number of BM, time of metastasis,
tumor  stage, primary  disease  status,

neurosurgical resection. The survival time is
defined as the time of diagnosis of brain
metastases to death. Follow up data was
collected from medical case records and
telephonic contact whenever necessary.

All of the analyses were performed using the
SPSS statistical software program package
(SPSS version 11.5 for Windows, SPSS Inc.,
Chicago, IL, USA). The differences in the
clinical characteristics were analyzed by
Chi-square tests, and overall survival (OS) was
calculated from the date of diagnosis of brain
metastases to the date of death from any cause or
the date of the last follow-up. OS was estimated
using the Kaplan-Meier method. The Cox
proportional hazards regression model was used
to determine statistically significant variables
related to survival. Differences were considered
significant when P < 0.05.

Results

Patient and treatment characteristics
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The median patient age was 58 years (range: 20—
95) with 20 (57%) males and 15 (43%) females.
Adenocarcinoma was the most common
histologic type (h= 26). Most of the patients had
extra cranial metastasis (N=18) and T4 disease
status (N= 18) at the time of diagnosis of BM.
All patients received whole brain radiotherapy
with or without chemotherapy. 30 Gy in 10
fractions was the most common regime (N=30).
Though systemic therapy forms an integral part
of patient management for metastatic lung
cancer, only 54% of them received it due to poor
performance status. According the RPA
classification — only one patient was classified in
the class | (2.8%), 23 patients belonged to class
Il (65.7%) and 11 patients belonged to class Il
(31.5%). The baseline patient and tumor
characteristics are given in Table - 2. Treatment
details were as per Table — 3.

Table - 2: Distribution of Patient and Tumor
characteristics (Total n=35).

Brain metastases

Synchronous 24 68.5

Metachronous 11 315

Table - 3: Treatment details.

Variables | No of patients | %

WBRT

Dose 30 Gy 30 85.7%

Dose 20 Gy 5 14.3%

Chemotherapy

Received 19 54%

Not received 16 66%
Outcomes

The median survival of the patients in our study
population was 3.6 months (95 % CI- 2.6 to 5.3
months). Out of 35 patients, 4 patients were alive
at the time of analysis. In the univariate analysis
better overall survival was associated with the
adenocarcinoma histology (p=0.016), KPS > 70
(P=0.047), RPA 1 and 2 (p=0.004), only 1to 3
brain metastases (p = 0.010), absence of extra
cranial metastases at the time of WBRT,
synchronous metastases (p=0.05). The result of
univariate analysis for overall survival were
summarized in the Table - 4.

In multivariate analysis of overall survival by
Cox proportional hazard model and Kaplan Meir
survival curve showed that RPA (p= 0.023), No.
of brain mets (p=0.025), extracranial mets
(p=0.047), synchronous mets (p=0.047) was
found to be significant. These results are showed
in Table - 5.

Discussion

Variables No. of pts %
Male 20 57
Female 15 43
T1 -

T2 2 5.7
T3 15 42.8
T4 18 51
N Stage

NO 3 8.5
N1 13 37
N2 17 48.5
N3 2 6
Pathology

Adenocarcinoma 26 74.2
Squamous carcinoma | 9 25.7
No of Brain metastases

1 7 20
1-3 11 315
>3 17 48.5
Primary lesion

Present 30 86
Absent 5 14
Extra cranial metastases

Present 18 51.5
Absent 17 48.5

In patients with brain metastasis the median
overall survival is poor in spite of multimodality
treatment [13]. Studies showed that resection of
cranial metastases and SRS are treatment option
for selected patients with a solitary metastasis
[14, 15].In spite of aggressive treatment the
evidence for improved overall survival is lacking
except in patients who have undergone resection
of brain metastasis [17, 18]. Hence the
prognostic factors help the clinician to select the
patients who may benefit from more aggressive
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treatment. Several scoring systems exist to
estimate the survival prognosis of patient with
BM [16]. The RPA prognostic index of RTOG
by Gasper, et al., the first scoring system, for
patients with BM to assess the survival outcome
was published in 1997 [7]. It was again validated

in 2000, from RTOG 91-04 trial [19]. In this
study, younger age, better performance status,
lack of extra cranial metastases, lower RPA class
and a longer interval from tumor diagnosis to
treatment of BM were significant prognostic
factors for patient survival.

Table - 4: Univariate analysis of median overall survival.

Variable Median OS in months (95% CI) p-Value
Age 0.678
<56 3.6(1.0-6.2)
>56 and <65 3.8(0.0-7.7)
>65 3(1.4-4.6)
Gender 0.629
Male 3(1.9-4.1)
Female 4(3.3-4.7)
KPS 0.047
<70 4(2.8-5.2)
>70 1.5(0.5-2.5)
RPA 0.004
1 Not Applicable
2 4(3.4-4.5)
3 1(0.0-2.1)
T Stage 0.347
T3 3.6(2.3-4.9)
T4 3(1.4-4.6)
N Stage 0.133
N1 3.6(1.02-6.2)
N2 4(2.3-5.7)
N3 3(1.6-4.4)
Histology 0.016
Adeno ca 3.6(2.8-4.5)
Squamous ca 0.8(0.1-1.5)
Metastases No. 0.010
1-3 6(4.9-7.1)
>3 2(0.7-3.3)
Primary Disease 0.376
Yes 3(1.9-4.7)
No 4(1.9-6.1)
Extra Mets 0.046
2.1(0.0-4.1)
2.2(0.0-4.4)
Syn/Met 0.05
Synchronous 3.6(2.7-4.6)
Metachronous 3(2.0-4.1)
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Table - 5: Multivariate analysis of median overall survival (multivariate cox regression analysis).

Variable p-value Hazard ratio Confidence interval
KPS(>70) 0.000 0.326 0.052-2.041
KPS(<70) 0.000

RPA1 0.149 0.000

RPA2 0.003 0.400 0.025-6.366
RPA3 0.000 274-34.353
Sguamous ca 0.470 0.532 146-1.940
Adeno ca 0.05 1.957 303-12.653
Brain mets(1-3) 0.03 0.342 039-3.085
Brain mets(>3) 0.5 0.768 0.385-3.647
Synchronous 0.72 1.413 494-4.040
Metachronous 0.72 1.413 494-4.040
Extracranial mets 0.021 4.467 1.254-15.911

Figure - 1: Kaplan-Meier survival curves for patients with BM stratified by RPA.
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Studies showed that patients who had metastases were significant on univariate

adenocarcinoma had better overall survival as
compared to the non-adenocarcinoma histology.
Patients with 1-3 brain metastasis had better
implication on overall survival [13, 14]. In our
retrospective  study, patients who had
adenocarcinoma and those with 1-3 brain

analysis for overall survival.

Extra cranial metastases are a prognostic factor
used by RPA is one of the significant factors for
predicting overall survival [10]. In our study,
only one patient came under the RPA class | and
majority of the patients fell under the class Il and
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I11. It was conferred in our study that patients in
class | and Il had better survival than class IlI.
We had 7 patients with solitary brain metastases

but surgery could not be done because of poor
performance status.

Figure — 2: Kaplan-Meier survival for overall survival.
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In our study the multivariate analysis for overall
survival showed, that lower RPA class, one to
three BM, absence of extra cranial metastases are
independent prognostic factors impacting the
survival of NSCLC with BM. The prognostic
classes of RPA and the results showed that the
Kaplan Meir survival curves of subgroups were
significantly different. The median survival
based on RPA 1 to 3 is 11, 5.4, 0.9 months
respectively. These findings may facilitate pre-
treatment prediction of survival in patients with
BM in NSCLC and help to select subgroup of
patients for more aggressive treatment. The
results of Kaplan Meir curve are given in Figure
—1and Figure - 2.

The limitation of our study was that it was
retrospective in nature and less number of

patients. Therefore, a prospective trial and larger
clinical trials are needed. In this retrospective
analysis of patients with BM in NSCLC lung at
our hospital, median overall survival calculated
were relevant to the existing data. Majority of the
patients belonged to RPA class Il or Ill. Patients
with the most favourable RPA class, KPS of the
patient at diagnosis of BM and status of primary
lung cancer had a significantly longer median OS
compared to other patient.

Conclusion

Our study showed that RPA is good prognostic
indicator in assessing the prognosis of patients
with brain metastasis in NSCLC.
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