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ABSTRACT 

Despite the progress in therapeutic strategies, lung cancer is still the first cause of death by cancer worldwide. TNM Stages IIIB 
represents the majority of locally advanced lung cancer. Concurrent chemoradiation therapy (CCRT) is the standard treatment for 
unresectable locally advanced non-small cell lung cancer (NSCLC), several chemotherapies with platinum were jointly associated 
with the radiotherapy, however, esophagitis still remains one of the major toxicities. The aim of this clinical study is to analyze the 
impact of prognostic factors on overall survival (OS) and disease-free survival (DFS) in patients affected by NSCLC stage III treated 
with combined chemo and radiation therapy. Between, December 2005 and January 2009, a total of 120 patients presented with 
pathologically proved stage III NSCLC, and Karnofsky Performance Status Scale (KPS) ≥ 80 were eligible for our study. Radiation 
therapy was delivered concurrently with cisplatin plus etoposide. Chemotherapy was given every 21 days, for three courses. The 
primary tumor received 64 Gy. Survival curves were generated using the Kaplan-Meier technique, and differences were tested with 
the log-rank test. Predictive factors examined included age, gender, histology, stage, performance status (KPS; 80 vs >80), and 
weight loss. The 1 and 2 years OS rates were respectively (63%, 35). The 2 years DFS rates was 25%. The most significant prognostic 
factors, was performance status (p=0.00001). Although, our study included a small number of patients, performance status was the 
strongest prognostic factor in patients suffering from locally advanced NSCLC treated with concurrent chemoradiation therapy. 
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INTRODUCTION 

espite the progress in therapeutic strategies, lung 
cancer is still the first cause of death by cancer 
worldwide.1 Non Small Cell Lung Cancers (NSCLC) 

represents 85 % of all lung cancers.2 TNM Stages IIIB 
represents the majority of locally advanced lung cancer 
with some stages IIIA (Bulky N2). Concurrent 
chemoradiation therapy (CCRT) is the standard treatment 
for unresectable locally advanced non-small cell lung 
cancer (NSCLC).

3 
Several chemotherapies with platinum 

were jointly associated with radiotherapy; however, 
esophagitis still remains one of the major toxicities.

4
 

Purpose 

The aim of this clinical study is to analyze the impact of 
prognostic factors on overall survival (OS) and disease-
free survival (DFS) in patients affected by NSCLC stage III 
treated with combined chemo and radiation therapy. 

Patients and methods 

Eligibility criteria 

Patients 70 years old or less, with pathologically proved 
locally advanced stage III NSCLC5, and Karnofsky 
Performance Status Scale (KPS) ≥ 80 were eligible for our 
study. However those with malignant pleural effusion, 
pericardial effusion, pleural dissemination and history of 
malignancy were excluded. Before enrollment, each 
patient provided a complete medical history and 

underwent clinical, radiological and laboratory 
examination with staging assessments. We also mention 
the weight loss in 6 months, which preceded the disease. 
Patients were required to have a neutrophil count ≥ 
3000/μL, platelet (PLT) count ≥ 100.000/μL, hemoglobin 
level ≥ 9g/dL, serum creatinine level ≤ 15 g/l. Staging 
work-up included a chest radiograph, bronchoscopy, CT 
scan of the chest and abdomen and bone scintigraphy. All 
patients gave their informed consent prior to their 
inclusion in this study. 

Treatment delivery 

Chemotherapy was administered in the first day of 
treatment using radiation. We associated Cisplatin (45 
mg/m2 d1-d2 en IVP 1h) and Etoposide (80 mg/m2 d1-d2-
d3 IVP1h and 30 min). 

Patients received 3 cycles every 21 days during radiation. 
Cisplatin was diluted in 250 ml of physiological saline. 
Radiation therapy was started 30 minutes after 
administering the chemotherapy. The tumor, the 
ipsilateral and the supra clavicular lymph nodes received 
respectively 65Gy and 40 Gy at 1.8 Gy/Day in 7weeks. 

We assessed patients by clinical and hematological 
examination weekly during treatment. Toxicities were 
evaluated using the National Institute Common 
Terminology Criteria for Adverse Events v3.0. Treatment 
response was evaluated according to the Standard 
Response Evaluation Criteria in solid tumors.

6
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chest and abdomen were taken 2 months after the 
concurrent chemoradiation therapy. For the first 2 years 
after completion of therapy, patients were followed every 
2 months with chest radiography and every 6 months 
with CT of the chest and the abdomen. The progression-
free survival (PFS) time and overall survival time were 
calculated from the date of inclusion in this study until 
disease progression or death, using, the Kaplan-Meier 
method. The following prognostic factors variable were 
evaluated in order to determine whether they had a 
significant influence on overall survival and disease-free 
survival, stage, performance status, weight loss, age and 
histological type. 

The SPSS software package (version 11.0J; SPSS Inc.; 
Chicago, IL, USA) was using for statistical analyses.  

RESULTS 

Patient characteristics 

Between, December 2005 and January 2009, 440 patients 
with pathologically proved lung cancer were treated in 
our department. NSCLC accounts for 366 cases. 

Locally advanced NSCLC stage III is found to 146 patients 
(40%), among them 120 patients received concurrent 
chemoradiation. Patient’s characteristics were listed in 
Table 1.  

Table 1: Patients characteristics 

Characteristics 
No of Patients enrolled 

(120) 

Sex W= 8, M= 112 

Age 
54.5 years 

 (44 - 65 years) 

KPS 

> 80 

= 80 

56 

64 

Tobacco 115 

Weight loss 104 

Clinical symptoms 

Cough 

Pain 

Dyspnea 

 

106 

86 

62 

Histology 

Squamous cell carcinoma (SCC) 

Adenocarcinoma (ADK) 

Giant Cell Carcinoma (GCC) 

 

78 

36 

6 

Stage to disease: IIIA/ IIIB 

T2 N2 

T2 N3 

T3 N1 

T3 N2 

T3 N3 

T4 N0 

T4 N1 

T4 N2 

T4 N3 

42/78 

2 

2 

10 

30 

4 

24 

8 

30 

10 

The median age was 54.5 years (ranging from 44-65 
years). Most patients were males (93.3%), 64 and 56 
patients had KPS = and > 80, respectively. 115 of them 
were smokers. 104 patients had weight loss of 5% or 
more in 6 months preceded diagnosis. The cough, which 
dominated the clinical symptomatology, was found in 
89% of cases. Squamous cell carcinomas was the most 
common pathology (65%) the majority of patients 
presented with stage IIIB (65%). 

Toxicities 

Toxicities were assessed in all patients. We found that 22 
patients (18%) presented grade 3 hematological adverse 
effects (10% of neutropenia, 8% of anemia), only four 
patients developed grade 1 thrombocytopenia. Grade 2 
and 3 esophagitis was the most common non-
hematologic toxicity, it was found in 25 % of the cases 
respectively (22 % and 3 %). 

Grade 3-4 pneumonitis was observed in 6 patients, two 
patients delayed the second cycle of chemotherapy due 
to thoracic irradiation-induced toxicity, and no treatment-
related deaths occurred. 

Evaluation of the therapeutic efficiency 

The evaluation of the therapeutic efficiency was based on 
clinical and radiological criteria, CT scan done 2 months 
after the end of treatment. Median survival time was 16 
months. The In this study, 1 and 2 years overall (OS) 
survival rates were respectively (63%, 35 %). The 2 years 
disease-free survival (DFS) rates was 25% (Figure 1). 

 

 

Figure 1: 1 and 2 years Overall survival and disease-free 
survival 

The 2 years overall survival and disease-free survival were 
statistically superior for stage IIIA versus IIIB (OS; p= 
0.0189), (DFS; p = 0.0128) respectively (Figure 2). 
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Figure 2: 2 years overall survival and disease-free survival 
according to the stage 

According to the performance status, the 2 years overall 
survival and disease-free survival were highly significant 
for Karnofsky Performance Status > 80 (p=0.00001) 
(Figure 3) 

 

 

Figure 3: 2 years overall survival and disease-free survival 
according to performance status 

The 2 years overall survival and disease-free survival were 
better in patients who did not lose weight in the last six 
months, (56% vs. 35%, p= 0.15) and (25% vs. 20%; p= 
0.50) respectively (Figure 4). 

 

 

Figure 4: 2 years overall survival and disease-free survival 
according to weight loss 

Patients more than 60 years had a better OS and DFS but 
without statistical significance (p = 0.6414 and p = 0.5604) 
(Figure 5), and there was no difference in the 2 years 
Overall survival and disease-free survival between 
squamous cell carcinoma and adenocarcinoma. 
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Figure 5: 2 years overall survival and disease-free survival 
according to age 

Site of first relapse 

The sites of first relapse are listed in (Table 2). The rate of 
local and distant metastatic recurrence was estimated at 
25 %, and 43% respectively. Brain represented the first 
site of metastasis (28%). The average period of their 
appearances was 12 months. Sixteen patients presented 
a tumor progression  

Table 2: Failures’ analysis 

Recurrences Number 

Local recurrence 

Distant metastatic recurrence 

Disease progression 

30 

52 

16 

Site 

Brain 

Bone 

Lung 

Liver 

Suprarenal glands 

Skin 

 

34 

06 

06 

2 

3 

1 

DISCUSSION 

Approximately, one third of non-small cell lung cancer 
patients will present with locally advanced stage III 
disease. Combined modality therapy of radiotherapy with 
concurrent or sequential chemotherapy is superior to 
radiation therapy alone in unresectable stage III NSCLC.

7
 

However, Concurrent chemoradiation therapy has shown 
to have better, patient related survival and outcomes 
than sequential modality.8,9, 10  

Despite the progress in therapeutic strategies (radiation 
techniques development associated with news drugs), 
the prognosis of patients with stage III is still poor. In our 
study the most common toxicity during treatment was 
neutropenia (10% expressed grade 3) whereas the 
esophagitis was the most common non-hematologic 
adverse effect (25% of grade 2 and 3). 

In the clinical trials of concurrent chemoradiation therapy 
in locally advanced NSCLC, the mean rate grade 3-4 

esophagitis is 22.4% (range 5-50%) depending on 
chemotherapeutic agents, and type of radiation 
therapy.

11
 The high level of toxicity documented in the 

clinical trials of combined modality was associated new 
chemotherapeutic agents, hyperfractionated radiation 
and split-course radiation. In the study using combined 
chemoradiation with cisplatine, etoposid and once-daily 
radiation therapy, Gandara found that the rate of grade 
3-4 esophagitis was about 19%. This is the reference 
combination for the South Western Oncology Group 
(SWOG).12  

Zatloukal enrolled 102 patients in a prospective, 
randomized clinical trial comparing concurrent and 
sequential chemotherapy using four cycles of cisplatin 
and venorelbine added to radiation therapy at a total 
dose of 60 Gy. Grade 3 or 4 toxicity was significantly 
higher in the concurrent arm (18% versus 4%).

13
 In CALGB 

trial 94-31, Vokes and al, evaluated three schemes 
chemoradiation therapy concurrent cisplatin is associated 
with a new drug, which is either gemcitabine or 
paclitaxel, or vinorelbine.

14
 The combination cisplatine, 

venorelbine offers the best report of therapeutic 
efficiency/ tolerance. The rate grade 3-4 esophagitis was 
25%; it was 39% and 52% respectively when cisplatine is 
associated at paclitaxel and Gemcitabine. In our study 30 
patients (25%) developed grade 2-3 esophagitis. This 
difference in grade may be due to an underestimation in 
the degree of dysphagia (subjective symptom and as such 
it is likely to be underestimated). 

The 2 years overall survival and DFS were respectively 
63% and 35% with a median survival time of 16 months, 
approximately consistent with international data.9,10,15 

Our outcome is lower than the median survival achieved 
with concurrent chemoradiation therapy using new drugs 
unfortunately; this association was accompanied with an 
important oesophageal toxicity.14,16 In this work we 
studied the factors, which can influence the overall 
survival and DFS, particularly the age, performance 
status, weight loss, the stage of disease and the 
histological type. We showed that patient’s performance 
status was the strongest prognostic factor in patients 
with locally advanced NSCLC treated with concurrent 
chemoradiation therapy. The difference in survival 
between patients who had a performance status >80 and 
those who had PS   80 was profound; at 2 years overall 
survival and disease-free survival were highly significant 
for Karnofsky Performance Status > 80; respectively (77% 
vs. 11% and 44% vs. 9%; p=0.00001). In our study, only 5 
patients were not smokers, thus this factor was not 
considered. However, the patients aged less than 60 
years, who did not lose weight, with epidermoide 
carcinoma and stage IIIA had a better (non significantly) 
overall survival and DFS, compared with those aged more 
than 60 years, who have pretreatment weight loss more 
than 5 % in the last 6 months, adenocarcinoma, and stage 
IIIB of disease. In multi-variate analyses, Fournel found 
that only performance status (0 vs. 1, p=0.02) and sex (F 
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vs. M, p=0.04) were predictive of a better survival.10 Caro 
found that relative risk of death increases by 19% in case 
of anemia.

17
 The great majority of published studies 

include patients entered in randomized clinical trials 
where a good performance status and the lack of 
significant weight loss were the usual inclusion 
criteria.

9,10,12,14,15,18,19-21
 There is also a lack of prospective 

data in elderly patients with NSCLC, especially with 
regards to chemoradiation for locally advanced disease. 
As in other recent studies of combined chemoradiation 
therapy for locally advanced NSCLC the brain was the first 
site of failure.22-24 Thirty-four patients (28.3%) 
experienced relapse in the brain. Cox found that the risk 
of brain metastases after concurrent chemoradiotherapy 
in stage III is between 12 and 28%25. For Robnett, it is 
nearly 30%.26 The average period of their appearances 
was 12 months. Zatloukal reported that the average time 
to progression was 366 days.

27
 

CONCLUSION 

Although, our study included a small number of patients, 
performance status was the strongest prognostic factor in 
patients suffering from locally advanced NSCLC and 
treated with concurrent chemoradiation therapy using 
Cisplatin and Etoposid. Histology dose not affect 
outcome. Age alone should not be a factor for selection 
of concurrent chemoradiation therapy in locally advanced 
NSCLC; better assessment of comorbid diseases in the 
elderly patient is an important research aim. Future study 
including more number of patients is warranted. 
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