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INTRODUCTION

ABSTRACT

Background: Platinum based doublets chemotherapy are the standard of care for
metastatic or advanced non-small cell lung carcinoma. This leads to modest survival
advantage and improve quality-of-life. However, patients with advanced or metastatic
disease eventually present disease progression and needs second-line systemic
therapy in a selected group of patients or other supportive measures. There is very
little knowledge available from the literature about the prognostic variables in patients,
who receive second-line therapy. Materials and Methods: We retrospectively reviewed
329 patients received second-line treatment from July 2007 to September 2011
in the Department of Radiation Oncology, Burdwan Medical College and Hospital.
For statistical analysis, 12 potential prognostic variables included. Univariate and
multivariate regression analysis carried out to identify the prognostic variables associated
with survival. Results: The results of univariate analysis for overall survival (OS) and
survival after second-line therapy identified to have prognostic significance: Age, sex,
performance status, smoking history, serum lactate dehydrogenase, histopathology,
first-line chemotherapy and its response and second-line therapy except the stage at
diagnosis and site of failure after first-line therapy. The multivariate Cox regression
analysis has shown that only performance and second-line therapy were independent
prognostic variables for survival after second-line treatment and above these prognostic
factors; age, smoking status and progression free survival also for OS. Conclusion: The
performance status has shown consistent result as a prognostic factor in univariate and
multivariate analysis for OS and survival after second-line therapy. These findings may
also facilitate pretreatment prediction of survival and be used for selecting patients for
the correct choice of cytotoxic therapy.
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Systemic chemotherapy with the platinum based doublets is
the standard of care in metastatic or advanced NSCLC.['?
This leads to modest survival advantage and improve

Metastatic or loco-regionally advanced non-small cell
lung carcinoma (NSCLC) is one of the leading causes of
death attacked with cancer in India and though treatment
outcomes in advanced disease remain modest, with the
paradigm shift in the approach to treatments. They are
steadily improving. Customized treatment based on the
tumor histology and genetic profiles have become the
standard of care.
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quality-of-life.

However, patients with advanced or metastatic disease
eventually present disease progression and needs second-
line systemic therapy in a selected group of patients or
other supportive measures.

Second-line chemotherapy with docetaxel had shown to
improve overall survival (OS) by means of 3 months and
to delay the deterioration of quality-of-life in patients with
good performance status.!

Pemetrexed is another anti-folate approved for use in non-
squamous histology NSCLC as second-line chemotherapy
and has emerged as a preferred option in this sub-group.>*
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The NCIC trial BR21 had shown that the benefit of
erlotinib after of first-line chemotherapy in NSCLC.
Treatment with erlotinib improves progression free survival
(PFS) (hazard ratio: 0.61, P=0.001) and then etlotinib
approved for the treatment of advanced NSCLC after the
failure of upfront chemotherapy.

Interest, phase 111 high-powered randomized study and
the patients randomized to receive gefitinib or docetaxel as
second-line therapy.® The analysis showed that the objective
response and survival were similar in the two groups and
consequently approved as second-line therapy in NSCLC.

In spite of the clinical benefit of the second-line treatment,
it is often to observe the toxic side effect. There are reliable
predictors of objective response, those who received first-
line chemotherapy, but very little knowledge available from
literature about the prognostic variables in patients, who
receive second-line therapy. There is a modest survival
advantage in second-line therapy, at the same time leaves
toxic side-effect. We need to find out robust clinical and
demographic predictive and prognostic factors to guide the
second-line therapy in NSCLC after disease progression.

The objective of this study was to identify the clinical or
demographic predictive factors for survival of advanced
or metastatic NSCLC who received second-line therapy.

MATERIALS AND METHODS

Patient population

We retrospectively reviewed 329 patients received second-
line treatment from July 2007 to September 2011 in the
Department of Radiation Oncology, Burdwan Medical
College and Hospital.

They met the following inclusion criteria;

1. Histological or cytological proof of NSCLC

i.  Stage II-IV (brain metastasis excluded)

iii. Received first-line platinum based doublet
chemotherapy

iv. They had measurable disease as defined by WHO
criteria

v. They were 18 years or older in age.

Factors analyzed

A total of 12 potential prognostic variables were chosen

as the basis of previously published clinical trials. The

variables were categorized as

1. Age (60 years vs. >00 years)

il. Sex (male/female)

ili. Performance status (ECOG 0-1/2-3)

iv. Smoking status (never smoker/smoker or formetly
smoker)

v.  Serum lactate dehydrogenase (normal/elevated)

vi. Histology (adenocarcinoma/non-adenocatcinoma)

vil. Stage at diagnosis (Stage I1IA and IIIB or Stage 1V)

viii. First-line chemotherapy (platinum based doublet,
etoposide vs. paclitaxel or gemcitabine or pemetrexed)

ix. Response to first-line chemotherapy (clinical disease
control or progressive disease)

x. PFS after first-line chemotherapy (6 months/>6
months)

xi. Site of failure (intrathoracic vs. intra-thoracic and
distant/distant/brain metastasis)

xil. Second-line chemotherapy (base supportive care vs.
docetaxel/pemetrexed/etlotinib/ gefitinib)

Statistical analysis

All of the analysis performed using the SPSS Statistical
Software Program Package (SPSS Version 16, SPSS Inc.,
Chicago). The difference of the clinical characteristic
between the groups was analyzed by Chi-square test
and Student #test. OS calculated from the first cycle of
chemotherapy to the date of death from any cause or the
date of last follow-up.

Survival after second-line chemotherapy calculated from
the 1° day of starting second-line therapy to the date of
death from any cause or date of last follow-up. PFS defined
as the period from the first day of chemotherapy until the
progression of disease or death. PFS and OS estimated
using the Kaplan-Meier method. The multivariate analysis
by Cox regression model used to determine statistical
significant variables. The difference was assumed to be
significant when P=value < 0.05.

RESULTS

Patient characteristics

Between July 2007 and September 2011, 329 patients
received second-line systemic therapy or best supportive care
(BSC) after failing platinum based doublet chemotherapy.
The median age of the female and male patients was 56
and 57 respectively. Patients with good (ECOG 0-1) and
poor performance (ECOG 2-3) status was 66.3% and
33.7% respectively. Less than half (42%) of the patients
were presented with metastatic disease.

Squamous is the most common (56%) histological type.
There was a significant association between the tumor
histology and sex. Adenocarcinoma was the most common
among women. The median survival after the starting of
second-line treatment or BSC was 5 months. 27 patients
were also received third-line system therapy [Table 1].

Prognostic factor analysis
The results of univariate analysis of survival after second-
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Table 1: Baseline characteristic of patients

Variables No. of patients Percentage
Median age

Male 57 (36-77) -

Female 56 (38-72) —
Sex

Male 193 58.66

Female 136 41.34
Performance

ECOGo-1 218 66.3

ECOG 2-3 111 33.7
Smoking status

Smoker/formerly smoker 126 38.3

Non-smoker 203 61.7
Serum LDH

Normal 154 46.8

Elevated 175 53.2
Histopathology

Adenocarcinoma 149 45.1

Non-adenocarcinoma 179 54.9
Stage at diagnosis

Stage IlIIA-11IB 191 58.1

Stage IV 138 41.9
First-line CT

Platinum and etoposide 164 49.9

Platinum and paclitaxel 72 21.9

Platinum and gemcitabine 52 15.8

Platinum and pemetrexed 41 12.4
Response to first-line CT

Clinical response (CR+PR+SD) 196 59.6

Progressive disease 133 40.4
Site of failure

Intra thoracic 122 37.1

Intra thoracic and distant 22 6.7

Distant/metastasis 112 34

Brain metastasis 73 22.2
Second-line therapy

Best supportive care 128 38.9

Docetaxel 48 14.6

Pemetrexed 31 9.4

Erlotinib 67 20.4

Gefitinib 55 16.7

ECOG - Eastern Cooperative Oncology Group; LDH — Lactate dehydrogenase; CR —
Complete response, PR — Partial response, SD — Stable disease

line treatment and OS are summarized in Table 2. Among
the 12 variables included for binary logistic analysis, all
the above identified to have significant prognostic factors
for survival after second-line treatment except the stage at
diagnosis, 1* line chemotherapy and site of failure after 1*
line chemotherapy.

Multivariate analysis by Cox regression model included the
prognostic significant variables from the univatiate analysis.

Multivariate analysis by Cox regression model has shown

that performance status (PS) and second-line treatments
were independent prognostic factors for survival after
second-line treatment. Furthermore, performance status,
age, smoking habits, PFS after 1* line therapy and second-
line therapy were the variables considered an independent
prognostic factor for OS [Tables 3 and 4, Figures 1-4].

DISCUSSION

Docetaxel, Pemetrexed and TKIs (Etlotinib and Gefitinib)
have significantly changed the treatment paradigm for
advanced NSCLC. However, the optimal integration of
first-line and second-line chemotherapy is yet to be defined.

At this time, the selection of second-line cytotoxic agent or
only the BSC may depends numbers of factors including
physician preferences, patients’ preferences, smoking
history, smoking history and tumor histology. Give the
incurable nature of the advanced NSCLC and modest
survival seen after second-line setting, patient’s preferences
and convenience should considered when selecting the
second-line agents.

Few prior studies had shown that performance status,
gender, histopathology, stage at diagnosis, type of initial
chemotherapy, the best response to first-line chemotherapy,
PES after upfront chemotherapy have strong predictive
value in OS and OS after second-line chemotherapy in
univariate analysis. However, this trend did not persist in
multivariate regression analysis; the only variables have a
strong correlation where the PS of patients and response
to first-line chemotherapy.”

This retrospective study has shown the potential influence
of PS and the second-line cytotoxic therapy on the
outcome of the second-line treatments and the PS as well
as age, smoking habits, PFS and second-line therapy had
strong predictive value in OS. The outcomes were similar
regardless of the response to first-line cyto-toxic therapy
and did not accord with the results of.”! This might be
due in inadequate treatment with first-line chemotherapy
containing etoposide and retrospective review analysis.

A poor PS accepted as a negative prognostic factor for all
cancer patients.""!"l The importance of PS also confirmed
in our study and has shown poor PS had a negative effect
on OS and survival after second-line therapy or BSC only.
The current study demonstrated that the poor PS not only
had a negative effect on OS, also did not tolerate second-
line cytotoxic treatment due to toxicity.

It remains ambiguous whether stage at the time of
diagnosis (IIIA, IIIB or IV) in patients receiving second-line
cytotoxic agent will ensure prognostic knowledge for OS.
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Figure 1: Kaplan-Meier curve estimates of overall survival in patients
with ECOG 0-1 or ECOG 2-3 performance status
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Figure 2: Kaplan-Meier curve estimates of survival after second-line

therapy in patients with ECOG 0-1 or ECOG 2-3 performance status
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Figure 3: Kaplan-Meier curve estimates of overall survival in patients
treated with docetaxel/pemetrexed/erlotinib/gefitinib or best supportive

care
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Figure 4: Kaplan-Meier curve estimates of survival after second line
therapy in patients treated with docetaxel/pemetrexed/erlotinib/gefitinib

Table 2: Univariate analysis of categorical variables

Variables

Age group

Sex

Performance status
Smoking status
Serum LDH level
Histopathology
Stage at diagnosis
Upfront CT
Response after 1t line CT
Site of failure

PFS after first-line CT
Second-line therapy

Survival after second-line 0os
df HR Statistical significance (P) df HR Statistical significance (P)
1 2.115 0.002 1 2.028 0.04
1 2.418 0.001 3.199 0.001
1 7.806 0.001 1 10.031 0.001
1 2.298 0.001 1 2.207 0.002
1 1.593 0.044 1 1.682 0.025
1 1.891 0.006 1 1.790 0.012
1 1.209 0.415 1 1.338 0.212
1 0.534 0.057 1 0.342 0.002
1 8.713 0.001 1 9.061 0.001
1 0.986 0.954 1 1.189 0.472
1 9.053 0.001 1 7.708 0.001
1 2.08 0.001 1 2.172 0.001

LDH — Lactate dehydrogenase; HR — Hazard ratio; CT — Chemotherapy; OS — Overall survival

Weiss et al., Di Maio et al., Scartozzi et /"' had shown
significant predictive value of stage at diagnosis on the OS

while Di Maio ¢ al. and Zietemann and Duell®® did not
mention the prognostic value of the stage.
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Table 3: Multivariate analysis of categorical variables by Cox regression model for survival after

second line therapy and OS

Variables Survival after second-line (o}
HR Statistical 95.0% ClI (HR) HR Statistical 95.0% CI (HR)
significance (P) significance (P)

Age group 0.923 0.531 0.718-1.186 0.723 0.014 0.558-0.935
Sex 1.047 0.728 0.806-1.361 0.967 0.824 0.718-1.303
Performance status 0.636 0.002 0.481-0.842 0.308 0.001 0.227-0.419
Histopathology 0.938 0.617 0.731-1.204 0.824 0.144 0.636-1.068
Smoking status 0.817 0.150 0.620-1.076 0.591 0.001 0.440-0.796
Response after 1% line CT 0.976 0.902 0.666-1.431 0.770 0.255 0.491-1.207
First-line CT — — — 0.927 0.204 0.824-1.042
PFS after 1% line CT 0.892 0.404 0.683-1.166 0.320 0.001 0.229-0.447
Serum LDH level 0.994 0.959 0.780-1.267 0.814 0.104 0.636-1.043
Second-line therapy 0.844 0.002 0.759-0.938 0.738 0.001 0.661-0.824

LDH - Lactate dehydrogenase; PFS — Progression free survival; HR — Hazard ratio; Cl - Confidence interval; CT — Chemotherapy; OS — Overall survival

Table 4: Prognostic variables, OS and survival
after second-line treatment

Prognostic (o} Survival after
variables second-line
treatment
Median 95% Cl Median 95%Cl
survival survival
Performance status
ECOGo-1 12 10.8-13.2 5.4-6.6
ECOG 2-3 8 7.3-8.7 4 3.6-4.4
Second-line therapy
Best supportive care 8 7.5-8.6 4 3.8-4.2
Docetaxel 12 10.9-13.1 7 6.2-7.8
Pemetrexed 13 10.8-15.1 7 5.7-8.2
Erlotinib 16 14-17.9 8 6.8-9.2
Gefitinib 15 11.4-18.7 8 6.8-9.1

ECOG - Eastern Cooperative Oncology Group; OS — Overall survival;
Cl—Confidence interval

In our study, stage at diagnosis did not identify as a
prognostic variable for OS or survival after second-line
treatment. This may be due to retrospective analysis,
the difference of the treatment choice and etoposide
included in the first-line chemotherapy regimen. The main
limitation of this study was retrospective study, we did not
evaluate the molecular characteristic of tumor and first-line
chemotherapy did not base upon the histopathology and
small number of patients included for analysis.

CONCLUSION

The PS has shown consistent result as a prognostic factor
in univariate and multivariate analysis for OS and survival
after second-line systemic treatment. These findings may
also facilitate pretreatment prediction of survival and be
used for selecting patients for the correct choice of cyto-
toxic therapy.

More prospective multicentric randomized studies are
required to answer the treatment option in the second-line
therapy in NSCLC or beyond. Consequently, subset and
retrospective analysis might help to guide future studies
and hypothesis. Two additional areas that may be worth
pursuing in the data collection would be quality-of-life
improvement and toxicity experiences by the patients
during or after second-line therapy.
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