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Prognostic factors for long term survival in patients with advanced
non-small cell lung cancer
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Background: Non-small cell lung cancer (NSCLC) represents 85% of all lung cancers. It is estimated that 60%
of patients with NSCLC at time of diagnosis have advanced disease. The aim of this study was to investigate clinical
and demographic prognostic factors of long term survival in patients with unresectable NSCLC.

Methods: We retrospectively reviewed data of 1,156 patients with NSCLC stage IIIB or IV who survived more
than 60 days from the time of diagnosis and treated from August 1987 until March 2013 in the Oncology Department
of Pulmonary Clinic of the General Hospital Papanikolaou. Initially univariate analysis using the log-rank test was
conducted and then multivariate analysis using the proportional hazards model of Cox. Also Kaplan Meier curves
were used to describe the distribution of survival times of patients. The level of significance was set at 0.05.
Results: The mean age at diagnosis was 62 years. About 11.9% of patients were women and 88.1% were male.
The majority of cases were adenocarcinomas (42.2%), followed squamous (33%) and finally the large cell (6%).
Unlike men, most common histological type among women was adenocarcinoma rather than squamous (63%
vs. 10.9%). In univariate analysis statistically significant factors in the progression free survival (PFS) and overall
survival (OS) were: weight loss >5%, histological type, line 1 drugs, line 1 combination, line 1 cycles and radio lung.
Specifically radio lung gives clear survival benefit in the PFS and OS in stage IIIB (P=0.002) and IV (P<0.001). On
the other hand, the number of distant metastases in stage IV patients did not affect OS, neither PFS. In addition
patients who received platinum and taxane had better PFS (P=0.001) and OS (P<0.001) than those who received
platinum without taxane. Also the third drug administration proved futile, since survival (682.06+34.9) (P=0.023)
and PFS (434.93+26.93) (P=0.012) of patients who received less than three drugs was significantly larger. Finally,
large cell carcinoma recorded the shortest OS and PFS compared with adenocarcinoma (P=0.043 and P=0.016
respectively) and squamous cell carcinoma (P=0.021 and P=0.004 respectively). In multivariate analysis the same
predictors were statistically significant except for line 1 drugs.

Conclusions: This study confirms the increased incidence of adenocarcinoma in women than in men and the
aggressiveness of large cell carcinoma. It also underlines the vitality of factors such as weight loss, radio lung and

doublet platinum-based. On the other hand, it excludes significant factors such as gender, age and smoking.
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Introduction

Lung cancer is nowadays a global threat, since it is estimated
that 6.94% of men and women born today will be diagnosed
with lung cancer at some time in their lives (1). Indeed it is
estimated that 2.86% of males and 2.24% of females will be
diagnosed with cancer between 50-70 years (2,3).

In particular non-small cell lung cancer (NSCLC)
represents 85% of all lung cancers (4). The 5-year survival
rate in Europe is 11%, while in the United States (US) at
16.8%. It is estimated that 60% of patients with NSCLC
at time of diagnosis suffer from advanced disease (5). The
overall incidence for advanced NSCLC in the US in 2014
amounted to 143,488 patients.

The reasonable question that arises is that patients
with the same disease characteristics differ significantly in
terms of survival. Perhaps specific factors contribute to the
prognosis. Many researchers have dealt with the prognosis
in lung cancer. Thus, it is a fact that lung cancer is more
common in men, as the probability for men to develop
lung cancer is 1:13 and 1:17 for women regardless of
smoking (6,7). However, recent years have seen a dramatic
increase in cases in the female population (8). Moreover,
female patients tend to be younger, more sensitive to the
carcinogenic effects of tobacco, while they fare much better
in terms of survival (8,9). Adenocarcinoma in particular
seems to be more frequent than squamous cell carcinoma
and is associated with smoking more often in men than in
women (10,11).

On the basis of current data, there are four general
categories of prognostic factors in unresectable NSCLC
(12-20). Those are related to patient, tumor, treatment and
laboratory parameters. The first category includes features
such as: weight loss, comorbidities, body mass index (obesity
paradox), gender, age, smoking habits, and ethnicity. The
second category includes histological type, number and
type of metastasis, tumor size, paraneoplastic syndromes
such as superior vena cava syndrome, and pleural effusion.
The third category concerns the treatment such as type
of chemotherapy, concurrent radiotherapy and response
rate. Finally, laboratory parameters that may contribute to
the prognosis are: LDH, alkaline phosphatase, albumin,
hemoglobin, leukocytosis, CRP, ratio of neutrophils—
lymphocytes and thrombocytes—lymphocytes.

The purpose of this study was to discover factors that
play a major role in the survival of patients with unresectable
NSCLC or even in finding prognostic indicators to guide
treatment protocols of the oncology department.
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Methods
Patient population

We isolated 1,542 patients with unresectable NSCLC (stage
IIIB and IV) among patients diagnosed with NSCLC in
the period from Jan 8, 1987 to Jan 3, 2013 and treated in
our department. Long-term survival was defined as the one
exceeding 60 days. Thus, our final sample was 1,156 patients.

Factors analyzed

Potential prognostic factors studied were: gender, age,
smoking habit, packets per year, stage (IIIB or IV),
weight loss >5%), within the last three months, dyspnea,
comorbidity, histological type (adenocarcinoma, squamous
cell, large cell or other), the existence of metastases, the
number of drugs administered in first-line treatment
(2 or >2), the type of drugs in first line chemotherapy
(platinum based regimen and taxane, platinum based
regimen with no taxane, no platinum based regimen in
combination with taxane, no platinum based regimen
with no taxane), malignant pleural effusion (yes, no), the
thoracic radiotherapy (yes, no) and the number of cycles of
chemotherapy.

The progression free survival (PFS) defined was the
period from the date the treatment ended to the date of
confirmed aggravation or the date of death. The aggravation
of the patient may have been clinical or radiological after
the imaging evaluation. The date of aggravation, treatment
and monitoring of the patient was recorded in his file.

The overall survival (OS) defined was the period from
the start of treatment until the date of death from any cause
or date of last contact with the patient.

Statistical analysis

Kaplan Meier curves were used for describing the
distribution of survival times of our patients. The effect
of each individual variable was studied by performing
univariate analysis using the log-rank test. The level
of significance was set at 0.05. Then a multivariate
analysis of variables that potentially affect the survival
of patients with advanced NSCLC was conducted using
the Cox proportional hazards model. Statistical analysis
was performed using the statistical program SPSS 21.0
(Statistical Package for the social Sciences, IBM Inc.,
Armonk, USA).
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Figure 1 Histology information. (A) Histological type; (B) histological type and gender.
Pairwise comparisons
1 2 >2
Mate number
Chi-Square Sig. Chi-Square Sig. Chi-Square Sig.
Log-Rank 1 ,055 ,815 1,505 ,220
(Mantel-Cox) 5 ,055 815 2,204 ;138
>2 1,505 ,220 2,204 ,138

Figure 2 Number of metastases does not affect statistically significantly the OS of stage IV patients. OS, overall survival.

Results

Of the 1,156 patients 138 (11.9%) were females and 1,018
(88.1%) were male. The median diagnosis age was 62 years.
IIIB patients were 152 (13.1%), far fewer than the 1,004
stage IV patients (86.9%).

As regards the histological type of the total sample,
adenocarcinoma (488 cases) was the most frequent accounting
for 42.2%, followed by squamous cell (381 persons) and
finally by large cell lung cancer (69 patients) with 33%
and 6% respectively (Figure I). This fact complies with
the general current conviction that adenocarcinoma has
surpassed squamous cell carcinoma as the most common
type (21,22).

However, while adenocarcinoma was clearly more
predominant in women compare to the squamous
cell carcinoma (63% vs. 10.9%, respectively), in men
adenocarcinoma and squamous cell carcinoma were equally
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frequent (39.4% vs. 36%, respectively) (Figure 2).

The results of the univariate analysis for the OS and
the PFS are shown in the Table 1. Variables that were
identified to have statistical significance for OS were:
weight loss (P<0.001), histological type (P=0.032), number
of drugs in first line chemotherapy (P=0.023), the first
line chemotherapy (P<0.001) and thoracic radiotherapy
(P=0.001). Specifically the survival of patients with large cell
(464.23+61.54) is significantly shorter than the survival of
patients with adenocarcinoma (648.78+46.15) (P=0.043).

Survival of patients with large cell (464.23+61.54) is
significantly shorter than the survival of patients with
squamous cell (708.62+58.41) (P=0.021).

Also, survival of patients administered with platinum
based regimen and taxane regimen is significantly longer
(714.85+36.79) than the survival of patients administered
with platinum based regimen but without taxane regimen
(431.96:44.95), P<0.001.
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Table 1 Patient characteristics

Moumtzi et al. Prognostic factors for NSCLC

Characteristics Patient number (%) (O] P value PFS P value

Sex 0.458 0.744
Male 1,018 (88.1) 659.71+£34.33 422.5+26.80
Female 138 (11.9) 648.69+63.06 391.01+49.94

Smoking 0.479 0.372
Non-smokers 203 (17.6) 623.69+64.52 395.85+55.13
Smokers 953 (82.4) 666.36+35.30 422.54+26.53

Stage 0.979 0.946
1B 152 (13.1) 666.23+88.92 381.85+49.11
v 1,004 (86.9) 658.82+33.35 423.99+26.81

Weight loss 0.001 0.001
0 776 (67.1) 700.82+38.21 446.84+29.16
1 380 (32.9) 558.51+47.25 360.63+42.83

Dyspnoea 0.058 0.058
0 876 (75.8) 679.33+37.08 427.36+27.93
1 280 (24.2) 582.62+52.02 386.75+48.68

Comorbidity 0.198 0.106
0 675 (67.3) 453.49+18.15 264.16+15.11
1 328 (32.7) 495.06+30.55 302.28+26.21

Histology
Adenocarcinoma* 488 (42.2) 648.77+46.15 - 406.27+34.41 -
Squamous cell 381 (33.0) 708.62+58.41 0.537 456.07+45.27 0.446
Large cell 69 (6.0) 464.23+61.54 0.043 244.65+43.05 0.016
Other 218 (18.9) 622.47+62.26 0.228 431.32+58.68 0.445

Meta (yes, no) 0.935 0.927
0 165 (14.3) 662.11+79.8 385.19+46.09
1 991 (85.7) 659.73+34.01 424.78+27.33

No. of drugs in first line chemotherapy 0.023 0.012
1-2 996 (86.2) 682.06+34.9 434.93+26.93
>2 160 (13.8) 519.27+58.84 325.47+56.64

Type of first line chemotherapy
Platin + taxane* 897 (77.6) 714.85+36.79 - 459.59+29.68 -
Platinum. no taxane 184 (15.9) 431.96+44.95 <0.001 258.36+40.49 <0.001
Taxane + no platinum 40 (3.5) 617.09+179.06 0.093 388.57+109.23 0.294
No platinum and no taxane 35 (3.0) 328.17+110.28 <0.001 219.17+106.45 <0.001

Table 1 (continued)
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Table 1 (continued)
Characteristics Patient number (%) (O] P value PFS P value
Pleural effusion 0.990 0.986
0 811 (70.2) 676.32+40.59 425.80+30.68
1 345 (29.8) 622.64+44.14 407.88+40.46
Thoracic radiotherapy 0.001 0.001

0 717 (62.0)
1 439 (38.0)

595.20+35.65
889.04+63.88

368.86+26.00
598.50+57.50

*, reference group. OS, overall survival; PFS, progression free survival.

Table 2 Number of cycles
Variables P HR 95% ClI for HR
Pack/years
PFS 0.239 0.999 0.998-1.001
oS 0.248 0.999 0.998-1.001
Age
PFS 0.394 0.997 0.990-1.004
0s 0.520 0.998 0.991-1.005
Line 1 cycles
PFS <0.001 0.806 0.783-0.829
oS <0.001 0.881 0.857-0.906

PFS, progression free survival; OS, overall survival.

Survival of patients administered with platinum based
regimen and taxane regimen is significantly longer
(714.85+36.79) than the survival of patients administered
with no platinum based regimen and no taxane regimen
(328.17+110.28) (P<0.001).

The results were similar for the PFS, since statistically
significant factors were: weight loss (P<0.001), histological
type (P=0.013), number of drugs in first line chemotherapy
(P=0.012), the type of first line chemotherapy (P<0.001) and
thoracic radiotherapy (P=0.001).

Specifically, the PFS of patients with large cell
(244.65+43.05) is significantly shorter than the PFS of
patients with adenocarcinoma (406.27+34.41) (P=0.016).
The PFS of patients with large cell (244.65+43.05) is
significantly shorter than the PFS of patients with squamous
cell (456.07+45.27) (P=0.004).

The PFS of patients administered with platinum

© Annals of Translational Medicine. All rights reserved.

based regimen and taxane regimen is significantly
higher (459.59+29.68) in PFS of patients administered
with platinum based regimen but not taxane regimen
(258.36:40.49) (P=0.001).

The PFS of patients administered with platinum
based regimen and taxane regimen is significantly higher
(459.59£29.68) in PFS of patients administered with
no platinum based regimen and no taxane regimen
(219.17£106.45) (P<0.001).

The quantitative variables (packets per year, number of
cycles in the first line of chemotherapy and years of age)
were studied separately. Table 2 shows that only the number
of cycles was statistically significant.

Specifically for each unit increase in the number of cycles
in the first line of chemotherapy, the risk of death is reduced
by 19.4% (HR =0.806; 95% CI, 0.783-0.829; P<0.001)
and the risk of relapse by 11.9% (HR =0.881; 95% CI,
0.857-0.906; P <0.001).

We examined whether the number of distant metastases
in stage IV patients affects the PFS and OS. Thus, 548 stage
IV patients had one distant metastasis, 310 had two and 132
more than two (data on 14 patients were incomplete and
they were not included in the sample).As shown the number
of metastases does not affect statistically significantly the
OS of stage IV patients (Figure 2), or the PFS (Figure 3).

We then studied the variable thoracic radiotherapy on
PFS and OS by stage (IIIB and IV), 797 out of 1,004 stage
IV patients received thoracic radiotherapy and 207 did
not, 48 out of 152 stage IIIB patients received thoracic
radiotherapy and 104 did not.

Thus, in stage IIIB the OS of patients irradiated
(817.60+114.94) is significantly longer than the OS of non-
irradiated patients (577.86+105.81) (P=0.002) and PFS of
patients irradiated (555.79+103.50) is longer than the PFS

atm.amegroups.com Ann Transl Med 2016;4(9):161
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Pairwise comparisons
>2
Mate number
Chi-Square Sig. Chi-Square Sig. Chi-Square Sig.

Log-Rank 1 112 ,738 1,850 174
(Mantel-Cox) 5 112 ,738 1,226 ,268

>2 1,850 74 1,226 ,268

Figure 3 Number of metastases does not affect statistically significantly the PFS of stage IV patients. PFS, progression free survival.

of non-irradiated patients (279.47+42.12) (P=0.002).

In stage IV the OS of patients irradiated (907.11+73.46)
is significantly longer than the OS of non-irradiated patients
(593.95+36.93) (P<0.001) and PFS of patients irradiated
(606.03+65.63) is significantly longer than the PFS of non-
irradiated patients (375.22+28.09) (P<0.001).

Then a multivariate analysis was performed that included
clinically important variables or variables with statistical
significance P<0.05 by the univariate analysis. Thus, in
this model we examined the following: years of age, sex,
type of first line chemotherapy, thoracic radiotherapy,
number of cycles in the first line of chemotherapy, weight
loss, histological type, number of drugs in first line
chemotherapy, stage of disease, number of metastases and
smoking. The results are shown in Figure 4.

Statistically significant factors were the number of cycles
in the first line of chemotherapy (P<0.001), type of first line
chemotherapy (P<0.001), thoracic radiotherapy (P<0.001),
weight loss (P=0.001) and histological type (P=0.007).

Specifically the risk of death for patients administered
with platinum based regimen without taxane regimen is
1.363 times greater than those who received platinum
based regimen and taxane regimen (HP =1.363; 95% CI,
1.136-1.636; P=0.001).

The risk of death for patients not administered with
platinum or taxane is 1.943 times greater than those who
received platinum based regimen and taxane regimen (HR
=1.943; 95% CI, 1.364-2.769; P<0.001).

Also, the risk of death of patients with squamous cell
is 19.7% times smaller than in those with another type
of NSCLC cancer (HR =0.803; 95% CI, 0.670-0.961;
P=0.017).

The other type defined was the bronchoalveolar and
mixed type.

In considering the same variables on PFS the following
Cox model was established as it seems in Figure 5.

As in the OS the statistically significant factors were the

© Annals of Translational Medicine. All rights reserved.

number of cycles in the first line of chemotherapy (P<0.001),
type of first line chemotherapy (P=0.001), thoracic
radiotherapy (P<0.001), weight loss (P=0.003) and histology
(P=0.011).

Specifically, the risk of relapse for patients administered
with platinum based regimen without taxane regimen is
1.324 times greater than those who received platinum
based regimen and taxane regimen (HR =1.363; 95% CI,
1.104-1.587; P=0.002).

The risk of relapse for patients not administered with
platinum based regimen or taxane regimen is 1.715 times
greater than those who received platinum based regimen
and taxane regimen (HR =1.715; 95% CI, 1.203-2.446;
P=0.003).

Also, the risk of relapse of those with squamous cell is
1,335 times greater than those with another type of NSCLC
cancer (HR =1.335; 95% CI, 1.010-1.765; P=0.043).

Conclusions

Large cell carcinoma recorded the shortest survival
compared with adenocarcinoma and squamous cell, which
demonstrates the aggressiveness of that tumor (23,24).
Many studies have been conducted on the neuroendocrine
tumor (LCNEC) and the poor prognosis that accompanies
this type of large cell lung cancer (23,25).

The importance of weight loss as a prognostic indicator
in the survival of patients with NSCLC is confirmed both in
the univariate and multivariate analysis. Many researchers
maintain that weight loss is associated with more aggressive
disease (26-28). Specifically, Ross er /. examined 418
NSCLC patients and found that those who lost weight
completed less frequently three cycles of chemotherapy
or their treatment was postponed more often. Also, the
same patients were more likely to develop severe anemia as
toxicity (29). The conclusions of Topkan et /. examining
the effect of weight loss on the survival of 425 patients with

atm.amegroups.com Ann Transl Med 2016;4(9):161
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Figure 4 Multivariate analysis was performed that included clinically important variables or variables with statistical significance P<0.05 by

the univariate analysis.

stage IIIB NSCLC who received modern chemotherapy
and radiotherapy, were similar (30). Also, in patients with
advanced NSCLC, and palliative chemotherapy, identified
as a significant prognostic factor, the muscle mass increase
and not the sarcopenia (21).

Patients who received platinum based regimen and
taxane regimen recorded a statistically significant advantage
for survival compared to those treated with platinum
based regimen-free taxane, therefore, the use of taxane
offered a clear survival benefit, both in the univariate and
the multivariate model. The same conclusion was drawn
by Belani and Liu et 4/. who compared platinum based

© Annals of Translational Medicine. All rights reserved.

regimen—docetaxel regimen doublets with platinum based
regimen—vinorelbine regimen doublets (31,32). In both
studies, the first doublet recorded a clear advantage. On
the other hand, Zhu et 4/ indicate significantly lower side
effects of platinum based regimen and taxane regimen
doublet, compared with platinum based regimen—free
taxane regimen (33).

Also the use platinum based regimen and taxane regimen
was superior to TKIs. Of course, the validity of this result
is contested, as the recording of patients for our sample
was started in 1987 and completed in 2013, while the
widespread use of TK’s started after 2012. Therefore, the

atm.amegroups.com Ann Transl Med 2016;4(9):161
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Figure 5 Variables on PFS, following Cox model was established with several variables. PFS, progression free survival.

percentage of those who were able to receive TK’s was very
small (only 35 patients). So, numerous current studies have
examined the efficacy of gefitinib compared with platinum
based regimen and taxane regimen doublet in patients with
lung adenocarcinoma. A minority of them result in non-
statistical difference between the two treatment options
regarding efficacy and survival of non-smokers with
adenocarcinoma (34). Most clinical trials in patients with
adenocarcinoma result in superiority of gefitinib in terms of
survival rates and the relief of symptoms (35,36).

Although not statistically significant in the multivariate
analysis, the number of drugs in first line chemotherapy
had a major role in the survival of patients in the univariate

© Annals of Translational Medicine. All rights reserved.

analysis. Thus, it was found that the survival of patients who
received up to 2 drugs (682.06+34.9) was significantly greater
than the survival of patients who received more than two
drugs (519.27+58.84) (P=0.023). The same conclusion was
also drawn by Delbaldo er a/. (37) and Paz-Ares ezt al. (38),
as the third drug had no effect on survival. Specifically,
Hainsworth et 4/. emphasize the increased incidence of
severe leukopenia, as a result of adding vinorelbine in the
platinum based regimen and taxane regimen doublet (39).
Similarly according to Zhu er 4l. adding Bevacizumab in
platinum based regimen and taxane regimen doublet in
elderly patients with advanced NSCLC, imparts no survival
benefit (40). In contrast, Shimizu et 4. suggest adding it as
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a safe and effective option for patients with nonsquamous
cell NSCLC and ILD (41). Also, Zhou et al. recommend
adding bevacizumab to carboplatin based regimen and
paclitaxel regimen, since it was well tolerated in patients
with advanced non squamous cell NSCLC (42).

In addition, a clear survival benefit resulted from the
use of thoracic radiotherapy. Many researchers studied the
effect of this factor on the survival of patients with NSCLC.
Thus, Mac Manus et /. found that a small number of
patients with confirmed NSCLC who received palliative
radiotherapy managed to survive more than 5 years (43).
In a similar study, it was found that 1.3% of patients who
received palliative thoracic radiotherapy managed to survive
more than 5 years (44). Also, Fairchild ez 4/. compared
low dose with high dose and found annual survival rates
statistically greater in the second group, although there
was no difference in the relief of symptoms (45). Similarly,
Stevens et 4l. demonstrate the role of palliative radiotherapy
in relieving chest symptoms and suggest lower doses.
This is because high doses do not seem to be superior in
relieving symptoms and in the long-term survival (46).
Ma et al. detected no difference in symptom relief and the
rates of 1- and 2-year OS between low and high dose in
patients with locally advanced lung cancer (47). In contrast,
Walasek et al. associated the palliative radiotherapy with
a worse prognosis and propose modern supportive care as
an alternative method of treatment (48). Similarly, Strand
et al. demonstrated that the palliative radiotherapy is a
statistically insignificant factor for survival in multivariate
analysis (49). When we studied separately by stage the effect
of RT we found that it was statistically significant in both
stage IIIB and IV patients (50).

The number of distant metastases in stage IV patients
was not proved to be statistically significant factor in the
OS, or in the PFS. Therefore, one or multiple metastases
do not affect the OS. The results from similar studies
comply with ours (13,51). Of interest is the cohort study
of Hendriks er al. who study the effect of single against
multiple organic metastases in stage IV patients (52). It
was shown that the group with single distant metastasis
had a significantly better prognosis than those who had
multiple metastases. Therefore, the former group should be
recognized as a distinct subcategory of stage IV.

Comorbidities also did not seem to affect survival (53).
For this reason, elderly patients who typically have co-
morbidities should not be excluded from a chemotherapy
treatment. The same conclusion was drawn by Janssen-
Heijnen ez al. (54). Those researchers studied the incidence
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of comorbidity in patients over the age of 70 and found
that it reached 73% in men and 61% in women. In fact,
the most frequent concomitant diseases in men were
cardiovascular (31%) and chronic obstructive pulmonary
disease (COPD) (29%), whereas in women cardiovascular
(22%), hypertension (22%) and COPD (20%). Despite the
high frequency, comorbidity had no effect on the treatment’s
efficacy. Only in stage IIIA patients aged 70-79 years,
the presence of COPD reduce the likelihood of surgery.
Similarly, Firat er a/. identify comorbidity as an independent
prognostic factor in stage III patients (55).

This study confirms the increased incidence of
adenocarcinoma in women than in men and the aggressiveness
of large cell carcinoma. It also underlines the vitality of
factors such as weight loss, thoracic radiotherapy and
doublet platinum-based. Undoubtedly the size of our
sample is quite high (1,156 people), which guarantees
reliable conclusions Also, the period in which it was
collected reflects the course of the disease over 26 years
(from 01/08/1987 to 01/03/2013). However, despite the
international literature, it is remarkable that factors such
as gender, years of age and smoking did not seem to play a
statistically significant role (56-59).
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