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Abstract: Introduction: Concurrent chemo-radiotherapy (CCRT) is the standard of care for the treatment of 
patients with locally advanced non-small cell lung cancer (NSCLC). To improve outcomes, additional chemotherapy 
following CCRT was developed. The study aim was to evaluate outcomes and prognostic factors of CCRT with 
cisplatin and docetaxel followed by consolidation by the same regimen in patients with stage III NSCLC in a 
prospective phase II study. Methods: Patients with stage III NSCLC were included. They received 60 Gy thoracic 
radiotherapy and weekly 20 mg/m2 docetaxel & 20 mg/m2cisplatin concomitantly. Consolidation chemotherapy 
using docetaxel 75 mg/m2 & cisplatin 60 mg/m2 every 3 weeks for 3 cycles followed local therapy in all patients. 
Results: From February 2012 to March 2014, eligible 46 patients were included. Four (9%) patients achieved 
complete response (CR), 23 (50%) showed partial response (PR), stable (SD) and progressive disease (PD) was 
shown in 17.4% and 19.2% respectively. The median follow-up was 14 months (range: 5-48months) the median 
overall survival (OS) and progression-free survival were 15 and 7 months respectively. Esophagitis in 4 (8.7%), 
neutropenia in 3 (6.5%) and pneumonitis in 4 (8.7%) patients were detected as grade III-IV toxicity due to CCRT. 
Tumor stage (IIIA vs. IIIB, p=0.003) and clinical tumor response (CR+ PR vs. SD+ PD, p=0.001) were significant 
prognostic factors for OS. Conclusions: This study shows that consolidation chemotherapy failed to demonstrate 
improvement in survival. Clinical tumor response was significantly affecting survival. 
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1. Introduction 

Lung cancer is the leading cause of cancer-
related mortality in the United States and a common 
cause of cancer-related mortality worldwide 1, 2. The 
majority of patients with lung cancer have the non-
small cell lung cancer (NSCLC) subtype, and 
approximately one third of patients have unrespectable 
stage IIIA or stage IIIB disease 3. 

The strategy of radiotherapy only changed 
essentially after the publication of the meta-analysis 
by the Non-small Cell Lung Cancer Collaborative 
Group in 1995 4. All phase III trials were included in a 
meta-analysis done by Aupérin et al.5, indicating a 4% 
survival gain at 2 years and 2% at 5 years, for 
concurrent chemo-radiation (CCRT) versus 
radiotherapy alone, a comparable improvement was 
observed with the sequential combination. 

Multiple phase III studies have demonstrated an 
advantage of CCRT over sequential chemo-radiation 
and this is currently the standard of care. The RTOG 
9410 trial involving 610 patients demonstrated a 
survival advantage for concurrent over sequential 
chemo-radiation 6. 

Two recent meta-analyses re-demonstrated an 
advantage to CCRT over sequential chemo-
radiotherapy 7, 8. 

The recommended treatment of patients 
presenting with inoperable stage III NSCLC and a 
good performance score is CCRT 9. 

The recommended systemic treatment in stage III 
NSCLC consists of 2–4 cycles of chemotherapy 10. 
Different schemes for both induction and 
consolidation therapy are in clinical use, with 
induction chemotherapy before the start of CCRT 
preferred by some 11 and consolidation chemotherapy 
preferred by others 12. 

The sequencing of systemic chemotherapy with 
CCRT was also addressed in two recent European 
studies 13, 14. Both studies revealed statistically similar 
outcomes irrespective of treatment sequence. 

However, the optimal choice of chemotherapy 
agents and the number of cycles to be given remains 
unsettled. Platinum-containing regimens are standard 
15. 

Docetaxel enhances the cytotoxic effects of 
radiotherapy in vitro 16, with radiation enhancement 
being superior to that observed with paclitaxel 17. 
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To explore which chemotherapy regimen is more 
effective during radiotherapy in locally advanced 
NSCLC, a study was done by Afsar et al.18 concluded 
that the most effective one was cisplatin and 
docetaxel. This finding should be evaluated in large 
clinical trials. 

The aim of the current study was to assess the 
treatment outcomes, toxicities and prognostic factors 
associated with the overall survival of patients who 
received concurrent chemo-radiation followed by 
consolidation chemotherapy for locally advanced 
stage III non-small cell lung cancer. 

 
2. Patients and methods 

This phase II prospective study was conducted in 
Clinical Oncology department, Assiut University 
Hospital, Egypt. The study enrolled patients who were 
histological confirmed as having non-small cell lung 
cancer. This included locally advanced stage III 
NSCLC, with Eastern Cooperative Oncology Group 
Performance status of 0 to 1, acceptable pulmonary, 
bone marrow, liver and renal functions and no 
concomitant serious illnesses or medical conditions. 
Patients were excluded if they did not have the 
previous criteria or they were previously treated with 
chemotherapy or radiotherapy. 

Before study entry, patients underwent physical 
examination chest x-ray, computed tomography (CT) 
scan of the chest including upper abdomen, 
bronchoscope& biopsy, bone scan, whole abdominal 
CT scan and CT or magnetic resonance imaging of the 
brain. 

Patients were staged according to the TNM 
staging system of the International Association for 
Lung Cancer in 2010 (7th edition). 

The protocol of the study was approved by the 
ethics committee of Faculty of Medicine, Assiut 
University, Egypt before the study was activated. All 
patients gave an informed consent prior inclusion in 
the study. This study was conducted in accordance 
with the Declaration of Helsinki. 
Radiation therapy 

Two-dimensional treatment planning system was 
used, while patients in supine position, by 
conventional x-ray simulation and radiation were 
delivered with 6-18 Million Volts photon beam energy 
by linear accelerator device. The total radiation dose 
was 60 Gy and the fractional size of 2 Gy was 
prescribed 5 times a week. The planning target 
volume (PTV) was defined as the primary tumor mass 
plus 2 cm all-around, ipsilateral hilum and 
mediastinum (elective nodal irradiation was used). 

Patients were treated by parallel-opposed 
anterior and posterior field to 40 Gy in 20 fractions. 
After 40 Gy spinal cord was spared and a boost field 
to the primary tumor and the involved nodes with 

margin 1.5 cm from oblique parallel opposed fields 
was used. 

Correction of lung attenuation was done. When 
grade III hematologic toxicity or esophagitis occurred, 
chemo radiation was delayed until recovery then 
restarted. 
Chemotherapy 

Concurrent docetaxel 20 mg/m2 as 30 minutes 
intravenous (IV) infusion and cisplatin 20 mg/m2 IV 
infusion over 30 minutes following docetaxel 
administration on day 1 of every week to a total 6 
weeks with radiation. Thoracic radiotherapy was 
started 4 hours after the end of cisplatin infusion. 

One month later after the completion of chemo 
radiation, 3-week cycles of docetaxel 75 mg/m2 in a 
60 minutes IV infusion and cisplatin 30 mg/m2 on 
days 1 & 2 over 60 minutes IV infusion for 3 cycles. 
Hydration and prophylactic antiemetic were 
administered before chemotherapy according to 
departmental practice. A single dose of 
dexamethasone 4 mg was administered IV 15 minutes 
before each docetaxel infusion. 
Tumor and toxicity assessments 

Patients were evaluated weekly during chemo-
radiation and every 3 weeks during consolidation 
chemotherapy. Blood chemistry and complete blood 
count were obtained during evaluation. Computed 
tomography examination was repeated 4 weeks after 
the end of chemo-radiation and 4-6 weeks after the 
end of consolidation chemotherapy. Radiological 
examination was repeated every 3 months during the 
first 3 years post treatment until the date of disease 
progression or death. 

The Response Evaluation Criteria in Solid 
Tumors Group (RECIST) 19 were used for response 
evaluation. These consisted of complete response 
(CR), partial response (PR), stable disease (SD) or 
progressive disease (PD). 

Acute toxicity was assessed using the National 
Cancer Institute Common Toxicity Criteria (NCI 
CTCAE) version 4. 
Statistical analysis 

Forty six patients were calculated to be included 
in the study; the primary analysis was efficacy 
including response, progression-free survival (PFS) 
and overall survival. 

Overall survival (OS) was defined as the time 
from the initiation of treatment to death from any 
cause or last follow-up. 

Progression-free survival was defined as the time 
from the initiation of treatment to progression of the 
disease (local recurrence/ or distant metastases) or 
death. 

Secondary analysis was prognostic factors 
affecting OS. 
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Data was expressed by numbers, percentage and 
means. Kaplan-Meier methods were used to estimate 
OS and PFS. Means were compared using the 
student's t-test Survival rates were compared by Log-
rank test. P values <0.05 were considered to be 
significant. For statistical analysis, SPSS ver. 21 
(SPSS Inc., Chicago, IL) was used. 
 
3. Results 

A total of 46 patients were included from 
February 2012 to March 2014 in Clinical Oncology 
department, Assiut University Hospital, Egypt. 

Patient characteristics are shown in Table 1. 
Treatment compliance and clinical response 

Dose modification for docetaxel was required in 
20% of patients and for cisplatin in 15% of patients. 
Forty patients (87%) were treated with the planned 6 
cycles of chemotherapy. Radiotherapy was applied as 
60 Gy in 93.5% of patients. 

The overall response rate (CR+ PR) was 67.4% 
(n= 31), including 4 CR (8.7%) as shown in Table 2. 

Recurrence has been observed in 21 patients 
(45.7%). Tumor recurred in the following sites: loco 
regional sites (23.9%) and distant organs (28.3%). The 

most common site of distant metastases was the brain 
followed by skeletal system. All of the patients with 
progressive disease or recurrent disease received 
palliative treatment including chemotherapy or 
localized radiotherapy. 
Progression-free survival and overall survival 

The median follow-up duration for the overall 
patients was 14 months (range, 3-48 months). The 
median PFS was 7 months and the median OS was 17 
months (Figures 1 and 2). 
Prognostic factors affecting overall survival 

Prognostic factors affecting OS are shown in 
Table 3. In this analysis, the clinical stage (IIIA vs. 
IIIB, p=0.003) and a higher clinical response (CR+ PR 
vs. SD+ PD, p=0.001) were significantly associated 
with improved OS. 

Kaplan-Meier OS curves stratified by clinical 
tumor response in the overall patients group is shown 
in figure 3. 
Toxicity 

Hematologic and esophageal toxicity were major 
acute toxicities. Acute toxicities of the treatment are 
listed in Table 5. 

 
 

Table (1): Patients and tumor characteristics 
Characteristics No. of patients (%) 
-Age “years” 
Median 
(range) 
-Sex: 
Female 
Male 
-Performance status “ECOG”† 
 0 
 1 
-Histopathology 
 Squamous cell carcinoma 
 Adenocarcinoma 
 Large cell carcinoma 
-Stage 
 IIIA 
 IIIB 
-Smoking history 
 Yes 
 No 

 
63.50 
32.0-73.0 
 
9 (19.6) 
37 (80.4) 
 
6 (13.0) 
40 (87.0) 
 
23 (50.0) 
17 (37.0) 
6 (13.0) 
 
20 (43.5) 
26 (56.5) 
 
35 (76.1) 
11 (23.9) 

†ECOG= Eastern Cooperative Oncology Group 
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Table (2): Treatment outcomes 
Outcomes No. of patients (%) 
Response 
 Complete response 
 Partial response 
 Stable disease 
 Progressive disease 
Progression-free survival, median 
Range 
Overall survival, median 
Range 

 
4 (8.7) 
27 (58.7) 
8 (17.4) 
7 (15.2) 
7.00 
(5.0-11.0) 
17.50 
(6.0-42.0 ) 

 
 

Table (3): Prognostic factors of overall survival 
Factor Mean± SD§ P 
-Sex 
Male 
Female 
-Histopathology 
Squamous cell carcinoma 
Adenocarcinoma 
Large cell carcinoma 
-Stage 
 IIIA 
 IIIB 
-Smoking history 
 Yes 
 No 
-Clinical response 
 CR+ PR† 
 SD+ PD╪ 

 
19.51 ± 8.47 
17.00 ± 13.71 
 
19.95 ± 9.20 
18.35±10.89 
17.33±8.06 
 
23.65 ± 10.67 
15.46 ± 6.95 
 
18.85 ± 8.51 
19.54±12.91 
 
22.96 ± 9.10 
10.86 ± 3.41 

 
0.65 
 
 
0.791 
 
 
 
<0.003* 
 
 
0.838 
 
 
<0.001* 
 

†CR = complete response+ PR = partial response, ╪SD = stable disease+ PD= progressive disease, §±SD= standard 
deviation, * = significant value. 

 
 

Table (4): Toxicity of treatment (NCI CTC†) "No. of patients= 46" 
Acute toxicity Grade 2 

No. (%) 
≥Grade 3 
No. (%) 

Hematological: 
Neutropenia 
Thrombocytopenia 
Anemia 
Non hematological: 
Nausea & Vomiting 
Esophagitis 
Pneumonitis 

 
7 (15) 
1 (2) 
1 (2) 
 
5 (10.9) 
12 (26) 
12 (26) 

 
3 (6.5) 
0 
0 
0 
 
4 (8.7) 
4 (8.7) 

†NCI CTC = National Cancer Institute. Common Terminology Criteria, version 4 
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Months 

Figure (1): Overall survival (OS) of patients. The median OS was 17 months. 
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Figure (3): Overall survival (OS) curves stratified by clinical tumor response for the total patients. OS rates between 
responders (complete response + partial response {CR+PR}) and non-responders (stable disease + progressive 
disease {SD+PD}) groups (p=0.001). 

 
 

4. Discussion 
For patients with stage III unrespectable or 

inoperable non small cell lung cancer (NSCLC) who 
have adequate end organ function including 
pulmonary reserve, concurrent chemo-radiation is a 
standard of care 20. 

A meta-analysis confirmed that superior overall 
survival outcome observed with concurrent chemo-
radiotherapy was related to better loco regional 
control. However, the high rates of loco regional, 
distant disease progression and the low 5-year overall 
survival (OS) rate are quite emerging 20. 

Most clinical trials employ a strategy of 
concurrent chemo-radiation for loco-regional control 
and systemic dose chemotherapy to prevent the 
development of distant metastatic disease. The 
contribution of consolidation chemotherapy with 
cisplatin+ docetaxel to survival rate was shown in 
meta-analysis done by Liu et al.21. 

In the current study, we analyzed the treatment 
results of consolidation treatment with docetaxel and 
cisplatin after weekly administration of these agents 
concurrently with radiation in patients with locally 

advanced stage III NSCLC. The median progression-
free survival (PFS) and OS time of all patients was 7 
and 17 months respectively. These treatment 
outcomes were shorter than that of previously 
reported. Oh et al 22 reported a median survival of 
27.6 months and Kayo et al.23 reported a median PFS 
and OS of 14 and 22 months respectively. 

Recently, Afsar et al. 18 performed a study to 
explore the effect of platinum and docetaxel-based 
chemo-radiation on survival and revealed a median 
OS of 29 months for stage IIIA and 21 months for 
stage IIIB. Shorter survival in the current study was 
probably due to the fact that most of the patients 
enrolled were stage IIIB and shorter follow-up 
periods. 

As regard the response rate in the current study, 
the overall response rate (ORR) which include 
complete response (CR) + partial response (PR) it was 
67% including 9% CR. Those treatment outcomes are 
comparable to the treatment results of the study done 
by Eroglu et al.24 who reported an ORR 69%. Our 
results were higher than the results of the study done 
by Maas et al.25 who reported an ORR 46%. The 
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difference may be due to the low dose of radiotherapy 
in their study (45 Gy) because they proceeded to 
surgery after concurrent chemo radiation. 

The ORR in the current study was also higher 
than the ORR of patients with locally advanced 
NSCLC in the study of Kaya et al.23 who reported an 
ORR of 59%. The lower ORR in their study may be 
due to the higher percentage of patients with stage 
IIIB (75.9%). 

The treatment toxicity in the current study was 
acceptable when compared with previous studies of 
concurrent chemo-radiation treatment. Esophagitis, 
neutropenia and pneumonitis ≥ grade 3 was 8.7%, 
6.5% and 8.7% respectively which was lower than the 
results of the study of Afsar et al.18 who reported 
esophagitis in 13%, neutropenia in 9% and 
pneumonitis in 12% of patients as grade III/IV toxicity 
due to concomitant chemo-radiation. The difference 
may be due to younger age and lower response rate in 
the current study and chemotherapy schedule (weekly 
vs. every 3 weeks). Response to treatment (CR + PR 
versus others) was found to be a new predictor for 
grade ≥3 radiation pneumonitis 26. 

In the analysis of prognostic factors significantly 
associated with OS in NSCLC in our study were 
tumor stage and clinical tumor response. There are 
several known prognostic factors associated with OS 
in NSCLC such as tumor stage as in the study of 
Ademylwa et al.27 as well as weight loss, performance 
status and pulmonary functions. 

Another study done by Lee et al. 28 demonstrated 
that clinical tumor response was significantly 
associated with long OS in patients treated with 
concurrent chemo-radiation for 3 different aims in 
locally advanced stage III, locally recurrent disease 
and postoperative gross residual NSCLC. This means 
that more radical tumor control will eventually be 
connected to improve survival in NSCLC. 

To define the role of consolidation chemotherapy 
in locally advanced NSCLC, a recent phase III 
randomized trial was conducted by Ahn et al. 29. All 
patients initially received weekly cisplatin+ docetaxel 
with concurrent radiotherapy followed by 
consolidation cisplatin and docetaxel versus 
observation alone. Consolidation therapy failed to 
prolong PFS, concurrent chemo radiotherapy alone 
should remain the standard of care. 

 
Conclusion 

Concurrent chemo-radiation with weekly 
docetaxel and cisplatin with thoracic radiotherapy 
followed by the same drugs for consolidation is a 
feasible treatment option for stage III non small cell 
lung cancer showing good clinical efficacy and 
tolerability with acceptable survival. The current study 
demonstrated that clinical response was a prognostic 

factor correlated with the improved overall survival. 
So every effort should be made to improve response 
of stage III NSCLC to chemo-radiation by a higher 
radiation dose, improving radiation technique, good 
choice of dugs used or incorporating novel or 
molecular targeted agents. 
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Appendices 

Abbreviations: CCRT-concurrent chemo-
radiotherapy, NSCLC-non-small cell lung cancer, CR-
complete response, PR-partial response, SD-stable 
disease, PD-progressive disease, RTOG-Radiation 
Therapy Oncology Group, PTV-planning target 
volume, RECIST- Response Evaluation Criteria in 
Solid Tumors, NCI CTCE-National Cancer Institute 
Common Toxicity Criteria, PFS-progression free 
survival, OS-overall survival. ORR-overall response 
rate. 
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