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INTRODUCTION

Worldwide, nowadays, lung cancer is the common cause of 
death in both men and women.[1] Approximately 70–80% of 
lung cancer cases are non-small-cell lung cancer (NSCLC). 
Most of NSCLC patients present with advanced disease or 
brain metastasis.[2] The prognosis of patients with advanced 
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NSCLC is generally considered poor, with a median survival 
of 9–11 months and a 2-year survival around 20–30%.[3,4] 
In our clinical settings, commonly found histopathology is 
adenocarcinoma and squamous cell carcinoma.

25–45% of patients develop brain metastases during natural 
course of disease and treatment.[5-7] With the advancement 
of newer chemotherapy drugs, median survival is increased 
nowadays.[8] The median survival of patients with untreated 
advanced disease is reported to be 4–6 months.[7] In advanced 
disease, patients are placed for radical treatment with newer 
chemotherapy molecule and local radiation.[9,10]

The worldwide epidemiology of lung cancer is ever changing, 
and non-squamous NSCLC in never-smoking women 
has been gradually increasing.[11] In Indian population, 
adenocarcinoma (Adenoca) was more common in never 
smoker persons.

Mostly poor patients come to our government institute for 
treatment. We treat these patients in our hospital available 
drugs free of cost.

We hypothesized that after careful treatment with commonly 
practiced standard chemotherapy and radiation, patients of 
NSCLC may develop metastasis to brain and other organ 
during course of treatment or follow-up phase. Some clinical 
trial is on process for adenocarcinoma lung with some 
advanced immunohistochemical study (EGFR, ALK, MET, 
ROS-1, and KRAS).[12] Many newer costly targeted therapy 
(tyrosine kinase inhibitor) has been invented which may be 
helpful to improve the survival of these patients.

There are no enough data in Eastern India regarding disease 
response, treatment-related toxicity, overall survival, and 
progression-free survival in advanced adenocarcinoma lung 
treated with chemotherapy and radiotherapy.

The current study targets to compare the efficacy of two 
chemotherapy regimen in respect of overall survival and 
progression-free survival in the present treatment scenario.

MATERIALS	AND	METHODS

The study was done with newly diagnosed Stage III NSCLC 
patients in the Radiotherapy Department on NRS Medical 
College and Hospital, Kolkata, from January 2014 to December 
2017. The following criteria were used for study enrollment: 
Patients who were initially diagnosed with Stage III lung 
adenocarcinoma by histopathology and patients without other 
comorbidities. Patients staging was done with whole-body 
imaging studies including 18F-fluorodeoxyglucose positron 
emission tomography/computed tomography (CT) and brain 
imaging (magnetic resonance imaging). Around 1227 lung 
cancer cases of different age group were enrolled in our 
department in above-mentioned duration. Among them, we 

selected 246 patients having age between 30 and 70 years 
and who fulfilled above-mentioned criteria. Of 246 patients, 
123 patients were placed in Group A and another 123 was in 
Group B. Three patients after the first cycle of chemotherapy 
and three patients after the second cycle of Group B did not 
turn up for treatment. Hence, finally, 117 patients in Group B 
were studied.

Group	A

Patients were treated with pemetrexed 500 mg/m2 intravenously 
administered over 15 min on day 1 of a 21-day cycle followed 
by carboplatin area under the concentration (AUC) 6 with 1 h 
infusion after pemetrexed administration. Dexamethasone 
4 mg was taken orally twice daily on the day before, the day 
of, and the day after each dose of pemetrexed. Folic acid 
supplementation 500 μg was taken orally daily beginning 
1 week before the first dose of pemetrexed and continued 
until 3 weeks after study therapy discontinuation. Vitamin 
B12 1000 μgm was intramuscularly injected, starting 1 week 
before day 1 of cycle 1 and repeated every 9 weeks until the 
study discontinuation.

Group	B

Patients were treated with carboplatin at dose AUC 6 and 
paclitaxel 200 mg/m2 administered 3 weekly. Paclitaxel 
200 mg/m2, diluted in 500 mL of normal saline, was given as 
a 3-h intravenous (IV) infusion. Premedications for paclitaxel 
included dexamethasone (8 mg oral doses at 24 h and 12 
h and 16 mg 1 h before the paclitaxel), diphenhydramine 
(50 mg IV), and a histamine receptor-2 antagonist (ranitidine 
50 mg IV). After the paclitaxel infusion, carboplatin, dosed 
to achieve an AUC versus time curve of 6 mg/mL × min, 
dissolved in 100 mL of 5% dextrose or 0.9% saline, was 
administered as a 60-min IV infusion. Close monitoring was 
done during chemotherapy to detect any adverse reaction.

After 3 weeks of the completion of 6 cycles of the 
chemotherapy, patients of both arms were placed for external 
radiation with cobalt 60 teletherapy with the help of CT 
simulator TPS facility. Dose of radiation was planned 60 Gy 
in 30# for 6 weeks in conventional fractionation schedule. 
Response assessments were done after 3 cycles and 6 cycles 
of chemotherapy using RECIST criteria (1.1).

The body weight and body surface area of each patient was 
calculated before each cycle of chemotherapy. Hematology, 
blood chemistry, and calculated creatinine clearance were 
determined within 4 days before study drug administration 
for each cycle. Toxicity was assessed before each cycle using 
version 4.0 of the National Cancer Institute Common Toxicity 
Criteria scale (CTCAE v4.0). Follow-up schedule was at 
4 weeks following completion of treatment, then at 2 months 
interval up to 2 years. Clinical examination was done at each 
follow-up. The aim of our study was to compare in disease 
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response, toxicity, overall response, and progression-free 
survival in both groups.

RESULTS

Initially, 246 patients were enrolled in the study (123 in 
Group A and 123 in Group B). Of 123 patients in Group B, 
three patients after the first cycle and three patients after 
the second cycle did not turn up. Finally, 117 patients of 
Group B continued their treatment. The baseline patient’s 
demographics and disease characteristics are shown in 
Table 1. The median age of the patients in both groups was 

60 years (range 30–70 years). Male patients in Group A were 
84 (68.3%) and Group B were 82 (70%). Female patients 
were 39 (31.7%) and 35 (30%) in Group A and Group B, 
respectively. Most of the patients in both the groups had Eastern 
Cooperative Oncology Group (ECOG) performance score 1, 
in Group A 78 (63.4%) and Group B 73 (62.4%). Most of 
the patients were non-smoker in both the groups, 65 (52.9%) 
in Group A and 62 (53%) in Group B. Most of the patients 
had Stage IIIA (AJCC 7th edition) 68 (55.3%) in Group A 
and 63 (53.8%) in Group B. The treatment-related toxicities 
are shown in Table 2. Hematological toxicities were Grade 3 
anemia 27 (22%) in Group A and 29 (24.8%) Group B, 
Grade 3 neutropenia 34 (27.6%) in Group A and 33 (28.2%) 
in Group B, and Grade 4 neutropenia 5 (4%) in Group A 
and 4 (3.4%) in Group B. Grade 3 thrombocytopenia was 
seen 7 (5.7%) in Group A and 6 (5.1%) in Group B. Grade 3 
sensory neuropathy was seen in Group B 17 (14.5%). There 
was no Grade 3 or Grade 4 sensory neuropathy in Group A. 
Grade 3 fatigue was seen in Group B 19 (16.2%). There 
was no Grade 3 or Grade 4 fatigue in Group A. Grade 3 
diarrhea was seen 9 (7.3%) in Group A and 8 (6.8%) in 
Group B. Grade 3 stomatitis was seen 5 (4%) in Group A and 
7 (6%) in Group B. Grade 3 vomiting was seen 9 (7.3%) in 
Group A and 8 (6.8%) in Group B. Grade 3 infection in lung 
without neutropenia was 5 (4%) in Group A and 7 (5.98%) in 
Group B. Grade 3 infection in lung with febrile neutropenia 
was 3 (2.4%) in Group A and 5 (4.3%) in Group B.

The best overall response was shown in Table 3. Overall 
response rate was 63 (51.2%) in Group A and 43 (36.8%) in 
Group B. The complete response of disease was 19 (15.4%) 
in Group A and 6 (5.1%) in Group B. The partial response 
was 44 (34.6%) in Group A and 37 (31.6%) in Group B. 
Stable disease was 41 (33.3%) in Group A and 51 (43.6%) 
in Group B. The progressive disease was 19 (15.4%) in 

Table	2: Selected NCI-CTC Grade 3 and 4 toxicities
Toxicity Group	A	(n=123)	(Pemetrexeda) Group	B	(n=117)	(Paclitaxel)

Grade	3 Grade	4 Grade	3 Grade	3
Hematologic, n (%)
Neutropenia 34 (27.6) 5 (4) 33 (28.2) 4 (3.4)
Thrombocytopenia 7 (5.7) 0 6 (5.1) 0
Anemia 27 (22) 0 29 (24.8) 0
Non-hematologic, n (%)
Fatigue 0 0 19 (16.2) 0
Stomatitis 5 (4) 0 7 (6) 0
Vomiting 9 (7.3) 0 8 (6.8) 0
Neuropathy (sensory) 0 0 17 (14.5) 0
Diarrhea 9 (7.3) 0 8 (6.8) 0
Infection (lung)
Without neutropenia 5 (4) 0 7 (5.98) 0
Febrile neutropenia 3 (2.4) 0 5 (4.3) 0

Worst toxicity by patient and numbers of patients in designated treatment groups. Abbreviation: NCI-CTC: National Cancer Institute Common 
Toxicity Criteria, version 4

Table	1: Baseline patient demographics and disease 
characteristics

Characteristics Group	A	(%) Group	B	(%)
Number patients treated 123 117
Median age (range), year 60 (30–70) 60 (30–70)
Gender

Male 84 (68.3) 82 (70)
Female 39 (31.7) 35 (30)

ECOG PS*
0 28 (22.8) 25 (21.3)
1 78 (63.4) 73 (62.4)
2 17 (13.8) 19 (16.2)

Smoking status
Smoker 58 (47.1) 55 (47)
Non-Smoker 65 (52.9) 62 (53)

AJCC (7thedition) staging
Stage III A 68 (55.3) 63 (53.8)
Stage III B 55 (44.7) 54 (46.1)

ECOG PS: Eastern Cooperative Oncology Group performance 
status
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Group A and 23 (19.6%) in Group B. Median overall survival 
was 14.6 months in Group A and 14.4 months in Group B. 
The progression-free survival was 6.4 months in Group A 
and 5.9 months in Group B.

DISCUSSION

The worldwide epidemiology of lung cancer is ever changing, 
and non-squamous NSCLC in never-smoking women 
has been gradually increasing.[10,11] In Indian population, 
adenocarcinoma (Adenoca) was more common in never 
smoker persons.[12] Approximately 70–80% of lung cancer 
cases are NSCLC. Most of NSCLC patients present with 
advanced disease or brain metastasis.[2] The prognosis of 
patients with advanced NSCLC is generally considered poor, 
with a median survival of 9–11 months and a 2-year survival 
around 20–30%.[3,4]

In our study, median age of the patients in both groups was 
60 years (range 30–70 years). Male patients in Group A were 
84 (68.3%) and Group B were 82 (70%). Female patients 
were 39 (31.7%) and 35 (30%) in Group A and Group B, 
respectively. Most of the patients in both the groups had 
ECOG performance score 1, in Group A 78 (63.4%) and 
Group B 73 (62.4%). Most of the patients were non-
smoker in both the groups, 65 (52.9%) in Group A and 
62 (53%) in Group B. Most of the patients had Stage IIIA 
(AJCC 7th edition) 68 (55.3%) in Group A and 63 (53.8%) 
in Group B. Hematological toxicities were Grade 3 anemia 
27 (22%) in Group A and 29 (24.8%) Group B, Grade 3 
neutropenia 34 (27.6%) in Group A and 33 (28.2%) in 
Group B, and Grade 4 neutropenia 5 (4%) in Group A and 
4 (3.4%) in Group B. Grade 3 thrombocytopenia was seen 
7 (5.7%) in Group A and 6 (5.1%) in Group B. Grade 3 
sensory neuropathy was seen in Group B 17 (14.5%). There 
was no Grade 3 or Grade 4 sensory neuropathy in Group A. 
Grade 3 fatigue was seen 19 (16.2%) in Group B. There 
was no Grade 3 or Grade 4 fatigue in Group A. Grade 3 
diarrhea was seen 9 (7.3%) in Group A and 8 (6.8%) in 
Group B. Grade 3 stomatitis was seen 5 (4%) in Group A and 
7 (6%) in Group B. Grade 3 vomiting was seen 9 (7.3%) in 
Group A and 8 (6.8%) in Group B. Grade 3 infection in lung 
without neutropenia was 5 (4%) in Group A and 7 (5.98%) in 
Group B. Grade 3 infection in lung with febrile neutropenia 
was 3 (2.4%) in Group A and 5 (4.3%) in Group B. Overall 

response rate was 63 (51.2%) in Group A and 43 (36.8%) in 
Group B. The complete response of disease was 19 (15.4%) 
in Group A and 6 (5.1%) in Group B. The partial response 
was 44 (34.6%) in Group A and 37 (31.6%) in Group B. 
Stable disease was 41 (33.3%) in Group A and 51 (43.6%) 
in Group B. The progressive disease was 19 (15.4%) in 
Group A and 23 (19.6%) in Group B.

Scagliotti et al.[13] showed in their study that disease response 
in adenocarcinoma was better in pemetrexed/cisplatin than 
gemcitabine/cisplatin group and median overall survival was 
12.6 months in pemetrexed/cisplatin group and 10.9 months 
in gemcitabine/cisplatin group. They demonstrated Grade 3 
or Grade 4 toxicity of drugs in their study that anemia was 
5.6% in pemetrexed/cisplatin group and 9.9% in gemcitabine/
cisplatin group, neutropenia was 15.1% in pemetrexed/
cisplatin group and 26.7% in gemcitabine/cisplatin group, 
thrombocytopenia was 4% in pemetrexed/cisplatin group and 
12.7% in gemcitabine/cisplatin group, vomiting was 6.1% 
in pemetrexed/cisplatin group and 6.1% in gemcitabine/
cisplatin group, and fatigue was seen 6.7% in pemetrexed/
cisplatin group and 4.9% in gemcitabine/cisplatin group.

Zinner et al., in PRONOUNCE trial,[14] the median age of 
the patients was 65.8 years in pemetrexed/carboplatin group 
and 65.4 years in paclitaxel/carboplatin/bevacizumab group, 
female patients were 42.3% in pemetrexed/carboplatin 
group and 41.9% in paclitaxel/carboplatin/bevacizumab group, 
and adenocarcinoma patients were 83.5% in pemetrexed/
carboplatin and 76.5% in paclitaxel/carboplatin/bevacizumab 
group. In our study, median age of the patients in both groups 
was 60 years (range 30–70 years). Male patients in Group A 
were 84 (68.3%) and Group B were 82 (70%). Female patients 
were 39 (31.7%) and 35 (30%) in Group A and Group B, 
respectively, most of the patients had Stage IIIA (AJCC 
7th edition) 68 (55.3%) in Group A and 63 (53.8%) in Group B.

Rodrigues-Pereira et al.[15] showed in their study that the 
tumor response rate was 34% in pemetrexed/carboplatin group 
and 22.9% in docetaxel/carboplatin group, median overall 
survival was 14.9 months in pemetrexed/carboplatin group 
and 14.7 months in docetaxel/carboplatin group, and median 
progression-free survival was 5.8 months in pemetrexed/
carboplatin group and 6 months in docetaxel/carboplatin group.

Patel et al.[16] demonstrated median overall survival was 
12.6 months in pemetrexed/carboplatin/bevacizumab group 
and 13.4 months in paclitaxel/carboplatin/bevacizumab 
group and median progression-free survival was 6 months 
in pemetrexed/carboplatin/bevacizumab and 5.6 months in 
paclitaxel/carboplatin/bevacizumab group.

Spigel et al. suggested that platinum-based regimens were 
associated with a better time to progression that was 10.2 
versus 4.7 months without platinum and OS (14.8 vs. 
7.5 months) [Spigel et al.].[17]

Table	3: Best overall response
Tumor	response Group	A	(n=123) 

number	
patients	(%)

Group	B	
arm	(n=117), 

number.	patients	(%)
Overall response 63 (51.2) 43 (36.8)
Complete response 19 (15.4) 6 (5.1)
Partial response 44 (34.6) 37 (31.6)
Stable disease 41 (33.3) 51 (43.6)
Progressive disease 19 (15.4) 23 (19.6)
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Pemetrexed has been studied in combination with anti-EGFR-
targeted therapies. Cetuximab showed an ORR of 38.5%, a 
PFS of 5.8 months, and a 1-year survival rate of 45% in a 
single-arm Phase II study [Schmid-Bindert et al.].[18]

In our study, the overall response rate was 63 (51.2%) in 
Group A and 43 (36.8%) in Group B. The complete response 
of disease was 19 (15.4%) in Group A and 6 (5.1%) in 
Group B. The partial response was 44 (34.6%) in Group A 
and 37 (31.6%) in Group B. Stable disease was 41 (33.3%) in 
Group A and 51 (43.6%) in Group B. The progressive disease 
was 19 (15.4%) in Group A and 23 (19.6%) in Group B. 
Median overall survival was 14.6 months in Group A and 
14.4 months in Group B. The progression-free survival was 
6.4 months in Group A and 5.9 months in Group B.

CONCLUSION

In our study, pemetrexed/carboplatin provides better efficacy 
and tolerance, a reduced need for supportive therapies, and more 
convenient administration than paclitaxel/carboplatin for the first-
line treatment of patients with advanced adenocarcinoma lung.

Future studies with newer chemotherapy molecules may 
highlight better treatment outcome.
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