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ABSTRACT 

Aim: The aim of this study was to investigate 
prognostic factors for survival in patients with 
advanced NSCLC who receiving second-line 
chemotherapy. Methods: We retrospectively re- 
viewed data of 116 patients with NSCLC receiv- 
ing second-line treatments from October 2010 to 
December 2012 in Clinic for Lung Diseases of 
Clinical center Nis, Department for Pulmonary 
Oncology. Thirteen potential prognostic factors 
were chosen for analysis. Univariate analysis 
was conducted to identify prognostic factors 
associated with progression free survival and 
overall survival. Multivariate analysis included 
the prognostic significance factors in univariate 
analysis. Results: The univariate analysis for 
progression free survival (PFS) and overall sur- 
vival (OS) was identified to have prognostic sig- 
nificance: performance status, smoking, weight 
loss, comorbidity, number of meta localization, 
first-line chemotherapy regimen and response 
to first-line chemotherapy. Nevertheless, multi- 
variate Cox prortional hazard regression ana- 
lysis showed that performance status (PFS: p = 
0.000, OS: p = 0.000) weight loss ≥ 5% (PFS: p = 
0.000, OS: p = 0.002), comorbidity (PFS: p = 
0.001, OS: p = 0.012) and four places of meta 
localization (PFS: p = 0.021, OS: p = 0.021) were 
considered independent prognostic factors for 
both, progression free survival and overall sur- 
vival. Conclusion: Performance status, weight 
loss ≥ 5%, comorbidity and higher number of 
meta localization were identified as prognostic 
factors for survival in advanced NSCLC patients 
receiving second-line chemotherapy treatment. 
These findings may help pretreatment prediction 

of survival and may facilitate in the future inte- 
gration new agents into second-line treatment. 
 
Keywords: Carcinoma; Non-Small Cell Lung 
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1. INTRODUCTION 

Lung cancer is the leading cause of cancer-related 
mortality in both men and women in world and it is es- 
timated that more patients will die of lung cancer than of 
breast, colon, and prostate cancer combined [1]. 

Non-small cell lung cancer (NSCLC) represents be- 
tween 80% to 85% of all the diagnosed lung cancers 
cases [2]. For approximately two thirds of NSCLC pa- 
tients who present with advanced-stage disease, gener- 
ally defined as stage IIIB or stage IV disease, the primary 
treatment is chemotherapy [3]. At the time of diagnosis, 
two-third of patients with lung cancer are diagnosed with 
locally advanced or metastatic disease. Only 15.6% of all 
lung cancer patients are alive 5 years or more after diag- 
nosis [4]. 

A significant percentage of patients who present with 
local or locoregional disease will relapse with metastatic 
disease. For patients who have a good performance status 
(PS), chemotherapy has been shown to produce longer 
survival, palliate disease-related symptoms, and produce 
a better quality of life than with best supportive care 
(BSC) [3]. Many patients benefit from initial treatment 
with chemotherapy, although all patients eventually ex- 
perience disease progression, generally within a median 
of 3 - 6 months of initiating chemotherapy [5]. Patients 
who have a good performance status benefit from plati- 
num based regimen chemotherapy [6,7]. Phase III ran- 
domized trials have shown that many of the platinum- 
doublet combination yield similar objective response 
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rates and survival [5,8]. 
Patients with advanced NSCLC experience disease 

progression require second-line therapy. While it is dif- 
ficult to estimate the proportion of patients who receive 
second-line treatment, approximately 40% - 50% of pa- 
tients did so in recent first-line trials [9,10]. Patients who 
appear more likely to receive second-line therapy are 
those with a good PS, female patients, and those with 
non-squamous histology [11]. Reported response rate to 
second-line chemotherapy has generally been less than 
10%. Docetaxel, pemetrexed, erlotinib, or platinum dou- 
blet (with or without bevacizumab) are recommended as 
second-line chemotherapy regimens for patients with 
performance status 0 - 2 and who have experienced dis- 
ease progression during and after first-line therapy [12]. 
In spite of clinical benefit of second-line treatments, tox- 
ic side effects are often observed. There are reliable pre- 
dictors to identify patients for first-line chemotherapy, 
but prognostic factors are not sufficiently predictive of 
second-line treatment efficacy.  

The aim of this study was to investigate prognostic 
factors for survival in patients with advanced NSCLC 
who receiving second-line chemotherapy. 

2. MATERIALS AND METHODS 

2.1. Patient Population 

We retrospectively reviewed 116 patients with NSCLC 
receiving second-line treatments from October 2010 to 
December 2012 in the Clinic for lung diseases of Clinical 
center Nis, Department of Pulmonary Oncology. 

They met the following inclusion criteria; 1) histologic 
or cytologic diagnosis of Stage IIIB or IV NSCLC; 2) 18 
years or older in age; 3) receiving Evaluation Criteria in 
Solid Tumors (RECIST) [13]; 4) performance status 
ECOG 0-2 [14]. 

2.2. Factors Analyzed 

13 potential prognostic variables were chosen on the 
basis of previously published clinical trials. The variables 
were divided to categories: 1) age (<65 or ≥65 years), 2) 
gender (male or female), 3) stage of disease at diagnosis 
(IIIB or IV), 4) histology (adenocarcinoma, squamous or 
non-small cell lung cancer), 5) smoking history (actual, 
former smoker or never smoker), 6) performance status 
(ECOG 0-1 or 2), 7) weight loss ≥ 5% with previous 3 
months (yes or no), 8) significant comorbidities (yes or 
no), 9) number of metastatic localizations (0, 1, 2, 3, or 
4), 10) first line chemotherapy regimen, 12) response to 
first line chemotherapy (yes or no), 12) second line che- 
motherapy regimen 13) response to second line chemo- 
therapy (yes or no). 

2.3. Statistical Analysis 

PFS and OS were estimated using the Kaplan-Meier 
method. Log rank (Mantel-Cox) test were used for test- 
ing the differences among categories of factor. The Cox 
proportional hazards regression model was used to de- 
termine statistical significant variables related to survival. 
Overall survival was calculated from the start of first cy- 
cle of first-line chemotherapy to the date of death from 
any cause or date of the last follow-up control. PFS was 
defined as the time from first cycle of first-line chemo- 
therapy till progression. All of the analyses were per- 
formed using the Statistical Software Program Package 
(SPSS v 20 for Windows). 

3. RESULTS 

Between October 2010 to December 2012, 116 pa- 
tients received a second line treatment on time of pro- 
gression of disease after first-line chemotherapy. The 
median age of patients was 58.48 years (range 19 - 74) 
with 95 (81.9%) males and 21 (18.1%) females. The 
number of patients with a PS score 0 - 1 was 77 (66.4%). 
22 (19%) were diagnosed as having stage IIIB and 94 
patients (81%) had stage IV. 

Squamous carcinoma was the most common histologic 
type 63 (54.3%). There was not a significant difference 
between men and women in frequency adenocarcinoma 
or squamous carcinoma. (33 vs 10 for adenocarcinoma 
and 54 vs 9 for squamous carcinoma, Pearson Chi- 
Square: 1.414, p = 0.493). 

Among patients receiving second-line therapy, median 
OS was 11.65 (2.7 - 25.2) months and median PFS was 
8.02 (3 - 23) months (Table 1). 

The results of univariate analysis for PFS and OS are 
summarized in Table 2. Among the thirteen variables of 
univariate analysis, seven variables were identified to 
have prognostic significance for PFS: performance status 
(p = 0.000), smoking (p = 0.003), weight loss > 5% (p = 
0.000), comorbidities (p = 0.000), number of meta local- 
ization (p = 0.000), first-line chemotherapy regimen (p = 
0.000) and response to first-line chemotherapy (p = 0.000). 

Among the thirteen variables of univariate analysis of 
OS, five variables were identified to have prognostic 
significance: performance status (p = 0.000), weight loss 
> 5% (p = 0.000), comorbidities (p = 0.000), number of 
meta localization (p = 0.000), and response to first-line 
chemotherapy (p = 0.044). 

Multivariate analysis included prognostic significance 
factors in univariate analysis (Tables 3 and 4). 

Multivariate analysis by Cox proportional hazard 
model showed that performance status (p = 0.000), 
weight loss > 5% (p = 0.002), comorbidity (p= 0.012) 
and number of meta localization (3; p = 0.047, and 4; p = 
0.021) were considered independent prognostic factors 
for OS. Nevertheless, performance status (p = 0.005),  
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Table 1. Patients characteristics. 

Characteristic  
No. of patients 

(%) 

Sex Male 95 (81.9) 

 Female 21 (18.1) 

Age Median (range) 58.48 (19 - 74)

 <65 96 (82.8) 

 ≥65 20 (17.2) 

Performance status 0 - 1 77 (66.4) 

 2 39 (33.6) 

Smoking history Current 45 (38.8) 

 Former 54 (46.6) 

 Never 12 (10.3) 

Weight loss > 5% Yes 58 (50) 

 No 58 (50) 

Comorbidity Yes 62 (53.4) 

 No 54 (46.6) 

Stage IIIB 22 (19) 

 IV 94 (81) 

Histology Adenocarcinoma 43 (37.1) 

 Squamous 63 (54.3) 

 Non-small cell 10 (8.6) 

No meta localization 0 22 (19.0) 

 1 44 (37.9) 

 2 26 (22.4) 

 3 20 (17.2) 

 4 4 (3.4) 

First line chemotherapy 
regimen 

Etoposide/Cisplatin 
(EP) 

39 (33.6) 

 
Gemcitabine/Cisplatin 

(GC) 
77 (66.4) 

First line chemotherapy 
response 

Partial Response (PR) 69 (59.5) 

 Stable Disease (SD) 47 (40.5) 

Second line  
chemotherapy 

Regimen 

Etoposide/Cisplatin 
(EP) 

7 (6) 

 
Gemcitabine/Cisplatin 

(GC) 
31 (26.7) 

 Gemcitabine mono (G) 2 (1.7) 

 
Paclitaxel/Carboplatin 

(PC) 
48 (41.4) 

 Docetaxel (T) 10 (8.6) 

 Erlotinib (Tar) 18 (15.5) 

Second line  
chemotherapy 

response 
Partial Response (PR) 83 (71.6) 

 Stable Disease (SD) 33 (28.4) 

Progression free  
survival 

Median (Range) 8.02 (3 - 23) 

 Mean 8.78 

Overall survival Median (Range) 11.65 (2.7 - 25.2)

 Mean 12.48 

Table 2. Univariate analysis by categorical variable. 

Characteristic 
Progression Free 
Survival (PFS) 

Overall Survival (OS)

 
Log-rank 
test value

p† 
Log-rank 
test value

p† 

Sex 0.931 0.334 1.708 0.191

Age 0.944 0.331 0.274 0.601

Performance status 71.031 0.000 63.878 0.000

Smoking history 11.540 0.003 1.325 0.515

Weight loss > 5% 89.150 0.000 38.050 0.000

Comorbidities 39.738 0.000 34.295 0.000

Stage 0.221 0.638 0.063 0.802

Histology 0.648 0.723 0.151 0.927

No meta localization 100.630 0.000 65.652 0.000

First line  
chemotherapy  

regimen 
100.630 0.000 0.023 0.879

First line  
chemotherapy  

response 
18.861 0.000 4.058 0.044

Second line  
chemotherapy 

Regimen 
1.327 0.932 7.855 0.164

Second line  
chemotherapy  

response 
1.140 0.286 0.012 0.914

†significant p < 0.05. 

 
weight loss > 5% (p = 0.000), comorbidities (p = 0.001) 
and number of meta localization (4; p = 0.047) were 
considered independent prognostic factors for PFS (Ta- 
bles 3 and 4). Survival of patients according to prognos- 
tic factors for OS shown on Figures 1-4. 

4. DISCUSSION 

Platinum-based chemotherapy in advanced NSCLC is 
considered the first choice, which presents a modest sur- 
vival advantage. Combinations using many of drugs 
(cisplatin. carboplatin, paclitaxel, docetaxel, vinorelbine, 
gemcitabine, etoposide, pemetrexed) produce 1-year sur- 
vival rates of 30% - 40% and are superior to single 
agents [12]. Patients with advanced NSCLC eventually 
experience disease progression and require second-line 
therapy. While the prognostic factors associated with 
improved survival with first-line therapy have been ex- 
tensively studied, less information exists about the prog- 
nostic factors in second-line therapy. For the treating 
physician, prognostic factors may assist in determining 
the likelihood of clinical benefit of further therapy. Iden- 
tifying prognostic factors is of enormous importance in 
order to select candidates to prolonged treatment, and 
avoid futile chemotherapy for poor prognosis patients 
that will not respond to treatment. Recently, different  
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Table 3. Multivariate analysis of prognostic factors for pro- 
gression free survival. 

 p† HR* 95% CI§ of HR

Performance status 0.005 0.340 0.161 - 0.716 

Smoking: current 0.320 1.501 0.674 - 3.346 

Smoking: former 0.845 1.086 0.474 - 2.489 

Weight loss > 5% 0.000 0.109 0.053 - 0.227 

Comorbidities 0.001 0.320 0.163 - 0.630 

No meta localization: 1 0.098 0.570 0.293 - 1.109 

No meta localization: 2 0.396 0.730 0.352 - 1.511 

No meta localization: 3 0.420 0.703 0.298 - 1.657 

No meta localization: 4 0.021 5.467 1.293 - 23.114

First line chemotherapy 
regimen 

0.464 1.220 0.717 - 2.075 

First line chemotherapy 
response 

0.076 0.593 0.333 - 1.056 

†significant p < 0.05, *Hazard ratio, § Confidence interval. 

 
Table 4. Multivariate analysis of prognostic factors for overall 
survival. 

 p† HR* 95% CI§ of HR

Performance status 0.000 0.219 0.097 - 0.493

Weight loss > 5% 0.002 0.268 0.117 - 0.612

Comorbidities 0.012 0.386 0.184 - 0.809

No meta localization: 1 0.333 0.651 0.273 - 1.552

No meta localization: 2 0.954 0.973 0.384 - 2.467

No meta localization: 3 0.047 2.932 1.016 - 8.462

No meta localization: 4 0.021 9.315 1.401 - 61.948

First line chemotherapy 
response 

0.408 1.341 0.669 - 2.690

†significant p < 0.05, *Hazard ratio, § Confidence interval. 

 
studies have been shown that wrong selection of patients 
lead to chemotherapy administered near the end of life, 
without benefits and probably these treatments have 
worsened quality of life near the end [15]. 

Docetaxel, pemetrexed and erlotinib are recommended 
as second-line chemotherapy for the NSCLC patients. 
Docetaxel has been proven superior to the best suppor- 
tive care, ifosfamide or vinorelbine with improved sur- 
vival and quality of life [16,17]. Pemetrexed is recom- 
mended in patients with adenocarcinoma or large cell 
histology [18]. 

Bonomi et al. [19] reported the prognostic factors in a 
second-line trial that compared docetaxel with paclitaxel 
poliglumex (PPX) in 849 patients. There was no differ- 
ence in survival between the two treatment arms. The 
following factors were associated with shorter survival: 
an Eastern Cooperative Oncology Group PS score of 2 
versus 0 - 1 (HR, 2.19; p < 0.001), a hemoglobin level of  

 
Figure 1. Overall survival of patients according weight loss. 
 

 
Figure 2. Overall survival of patients according comorbidity. 
 
<11 g/dl versus ≥11 g/dl (HR, 1.78; p < 0.001), an LDH 
level of <200 U/l versus ≥200 U/l (HR, 1.72; p < 0.001), 
a lung cancer symptom score of <18 versus ≥18 (HR, 1.47; 
p < 0.001), male gender (HR, 1.39; p = 0.005), extratho- 
racic metastases (HR, 1.45; p < 0.001), prior radiation 
therapy (HR, 1.40; p = 0.001), and starting second-line 
chemotherapy <4 months after the start of first-line che- 
motherapy (HR, 1.37; p = 0.003). 

Younes RN et al. [20] in prognostic analysis disclosed 
that among 2673 included patients, female gender, higher 
performance status, histology non-large-cell carcinoma, 
receive any chemotherapy, objective response to first- 
line chemotherapy, and receive second-line chemother- 
apy were determinants of better overall survival. How- 
ever, at multivariate analysis only performance status, 
second-line chemotherapy and objective response to  
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Figure 3. Overall survival of patients according performance 
status. 
 

 
Figure 4. Overall survival of patients according number of 
meta localization. 
 
first-line chemotherapy were independent determinants 
of prognosis. 

The few prior studies did not show any significant 
interaction between the response to previous treatment 
and OS [21-23], but Maio et al. [24,25] and Weis et al. 
[26] found that response to previous chemotherapy had a 
predictive value for survival in advanced NSCLC. Inall 
A. et al. found that two characteristics of treatment were 
independently associated with OS: patients obtaining 
objective response during first-line therapy and objective 
response during second-line therapy [27]. Furthermore, 
performance status and response to second-line chemo- 
therapy were considered independent prognostic factors 

for PFS. We found that only one characteristic of treat- 
ment were independently associated with longer PFS: 
objective response during first-line chemotherapy. Simi- 
lar to our results, Zietemann et al. found that response to 
second-line tretament had no impact on PFS [21]. 

However, in our study, the objective response to 
first-line chemotherapy was not an independent prognos- 
tic factor of overall survival. Also, the objective response 
to second line chemotherapy were not significantly influ- 
enced both the survival time to progression, and the 
overall survival. This result indirectly indicates a possi- 
ble delay in the implementation of secondary lines of 
chemotherapy. Similar to our results, Zietemann et al. 
found that response to second-line tretament had no im- 
pact on PFS [21]. 

The TAX 320 trial compared docetaxel at 100 mg/m2, 
docetaxel at 75 mg/m2, and a control arm of either vi- 
norelbine (30 mg/m2) on days 1, 8, and 15 or ifosfamide 
(2 mg/m2 per day) on days 1 - 3 every 3 weeks [17]. This 
trial did not reveal a difference in overall survival be- 
tween the two treatment arms, but did reveal a difference 
in the 1-year survival rates [17]. Based on the results of 
phase II trials of single agent pemetrexed [28,29] sin- 
gle-agent pemetrexed (500 mg/m2 every 3 weeks) with 
vitamin supplementation was compared with standard- 
dose docetaxel every 3 weeks in a phase III clinical trial 
in advanced NSCLC [30]. Complicating the survival 
analysis in this study was the fact that 32% of the pe- 
metrexed treated patients received docetaxel after disease 
progression. The other efficacy parameters, response rate 
and progression-free survival, were similar between the 
two treatment arms and suggested that the clinical bene- 
fits from pemetrexed and docetaxel would be similar. A 
Cox proportional multiple regression analysis found that 
a good PS score (0 - 1 versus 2), disease stage (III versus 
IV), and longer time since first-line chemotherapy (≥3 
months versus <3 months) were associated with longer 
survival after second-line chemotherapy. The median 
survival time for patients with a PS score of 0 or 1 was 9 
months in both treatment arms. A subset analysis of eld- 
erly patients (≥70 years old) in that trial revealed no sig- 
nificant difference in median survival time between eld- 
erly and younger patients [31]. Elderly patients treated 
with pemetrexed had a survival time similar to that of 
elderly patients treated with docetaxel. The results of this 
study indicate insignificant prognostic significance of 
patient age and sex. 

A poor PS is usually accepted a negative prognostic 
factor for all cancer patients [32,33]. Many patients who 
maintain a poor PS and no tolerate therapy due to toxic- 
ity experienced shorter PFS and OS than patients of a 
good PS. 

Present study was identified PS as significant factor of 
successful tretment. Performance status in our study was 
significant prognostic impact on progressin disease (PFS) 
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and overall survival. Also, the results of this retrospec- 
tive study showed that two factors significant prognostic 
factors: weight loss in the last three months, more than 
5%, and comorbidities. These two factors act synergisti- 
cally with one another and with the performance status. 
The presence of a large number of metastases in our 
patients was an important prognostic factor, but it is only 
significant for PFS target localization effect of changes 
in four localizations, while significantly prognostic for 
OS and the existence of three different target localization. 

5. CONCLUSIONS 

The results of our study were identified important 
prognostic factors for survival of advanced NSCLC pa- 
tients receiving second-line treatment. Performance sta- 
tus, weight loss ≥ 5%, important comorbidities and num- 
ber of separate localization of metastasis were marked as 
significant prognostic factors for progression free sur- 
vival and overall survival patients treated with second- 
line chemotherapy. Although response to first-line ther- 
apy by univariate analysis was identified as important 
factor for survival, multivariate analysis was not sup- 
ported. 

The results of our study have got some limitations, be- 
cause this is retrospective study and there was a small 
number of patients, prospective and larger clinical trials 
are needed. 
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