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BE-POSITIVE: Beyond progression after tyrosine kinase inhibitor in EGFR- positive non small cell lung cancer 

patients: Results from a multicenter Italian observational study 

Vavalà T, Follador A, Tiseo M, Galetta D, Morabito A, Di Maio M, Martelli O, Caffo O, Piovano PL, Cortinovis D, Zilembo 

N, Casartelli C, Banna GL, Ardizzoia A, Barzelloni ML, Bearz A, Genestreti G, Mucciarini C, Filipazzi V, Menis J, Rizzo E, 

Barbieri F, Rijavec E, Cecere F, Bria E, Spitaleri G, Rossi A, Novello S. 

Highlights 

•EGFR-TKIs first line treatment evidences impressive objectives response rates. 

•After 9–12 months acquired resistance to EGFR-TKIs arises. 

•No optimal therapy has been established beyond EGFR-TKIs progression. 

•This multicenter study describes patients who progressed to EGFR-TKIs. 

•Treatments, efficacy and safety beyond EGFR-TKIs progression have been described. 

 

Abstract 

Objectives 

Non-small-cell-lung-cancer (NSCLC) patients harbouring epidermal growth factor receptor (EGFR) mutations develop 

drug resistance after 9–12 months of EGFR tyrosine kinase inhibitors (TKIs) therapy pointing out the issue of the 

second-line treatment choice. 

Materials and methods 

From June 2009 until May 2013 patients affected by advanced NSCLC harbouring EGFR mutations receiving first-line 

TKI were collected mainly retrospectively in 24 Italian Centers. Primary objective was to describe the percentage of 

EGFR mutated patients receiving second-line therapy after progression to first-line EGFR-TKIs assessing the type, the 

activity in terms of objective response rate (ORR), efficacy in terms of progression free survival (PFS) and overall 

survival (OS), and safety of second-line treatment. Secondary objective was to describe the efficacy of first-line EGFR-

TKIs. 

Results 

312 patients were included. Most of them were females (203, 65.1%), never smokers (200, 64.1%), with 

adenocarcinoma histology (290, 92.9%). The most common mutations were EGFR exon 19 deletion and L858R, 

detected in 186 and 97 cases (59.6% and 31.1%), respectively. At data cut-off, 274 patients (95.1%) received any 

second-line treatment (including best supportive care or local treatments only). A total of 163 patients received 

second-line systemic therapy with an ORR of 20.9% (95% CI:14.62–27.10), a median PFS and OS of 4.7 (95% CI:3.81–

5.26) and 24.5 (95% CI:21.65–27.37) months, respectively. Grade 3–4 hematological and non-hematological toxicities 



were reported in 9% and 6.3% of 144 patients treated with chemotherapy while non-hematological toxicity was 

reported in 4 cases of the 17 patients receiving second-line target agents. 

Conclusions 

BE-Positive is the first multicenter observational study reporting outcomes of therapies in a “real-life Caucasian EGFR-

mutated population”, highlighting the need of further researches about new treatment strategies in this setting. 

Abbreviations 

 ESMO, European Society for Medical Oncology;  

 ASCO, American Society of Clinical Oncology;  

 ECOG, Eastern Cooperative Oncology Group 
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 First line;  

 Second line;  

 Acquired resistance 

1. Introduction 

Epidermal growth factor receptor (EGFR) activating mutations are diagnosed in approximately 11–18% of Caucasian 

patients and 50% of Eastern Asian ones affected by advanced non-small-cell-lung-cancer (NSCLC), mainly in the 

adenocarcinoma histotype [1] and [2]. 

Several randomized trials investigated an EGFR-tyrosine kinase inhibitor (TKI) (gefitinib, erlotinib, icotinib or afatinib) 

versus platinum-based chemotherapy, as first-line treatment of patients with advanced NSCLC harbouring activating 

EGFR mutations. These trials were mostly based on Asian populations, with few exceptions, such as the EURTAC trial 

which was entirely performed in European Countries, LUX-LUNG 3 which included patients from 25 centers worldwide 

with about 28% of Caucasian patients or the phase IV IFUM study which enrolled Caucasian patients only. All of them 

showed impressive objective response rates (ORRs) and prolonged progression-free survivals (PFSs) [3], [4], [5], [6], 

[7], [8], [9], [10], [11], [12], [13], [14] and [15]. 

Despite the initial response, after a median of 9–12 months, an acquired resistance to first-line EGFR-TKI arises, 

pointing out the issue of the second-line treatment choice. In 50–60% of cases this acquired resistance is due to the 

onset of an EGFR mutation of resistance (T790M), against which third-generation EGFR-TKIs are currently investigated 

[16], [17], [18] and [19]. For the remaining 40–50% of patients in which the acquired resistance is due to different 

intrinsic mechanisms, at present, no optimal therapy has been established for daily clinical practice. The ESMO 



guidelines and the most recent ASCO ones suggest combination cytotoxic chemotherapy as second-line for patients 

with sensitizing EGFR mutations who did not respond to first-line EGFR-TKI, while patients who received a first-line 

EGFR-TKI and experienced disease progression after an initial response may be switched to chemotherapy or another 

EGFR-TKI as second-line therapy [20] and [21]. 

With the purpose to describe physician’s choices and outcomes of second-line treatment in EGFR mutated patients 

who progressed to first-line TKI, we performed the BE-POSITIVE trial (Beyond progression after tyrosine kinase 

inhibitor in Egfr-POSITIVE NSCLC patients), a multicenter Italian observational study in a national context and in a “real 

life Caucasian population”. 

2. Materials and methods 

2.1. Study design and patients 

This multicentre study included NSCLC patients treated with first-line EGFR TKI: data of patients starting treatment 

from June 2009 to April 2012 were retrospectively included, while patients who started treatment from June 2012 to 

May 2013 were prospectively enrolled. 

Patients’ records were collected by each institution, centrally stored and analysed by the Coordinating Center. 

Main inclusion criteria were: histological or cytological confirmed stage IIIB-IV NSCLC diagnosis by the AJCC Staging 

Manual 7th edition, presence of activating EGFR mutation on FFPE (formalin fixed and paraffin embedded) or 

cytological specimens obtained by either surgical or needle biopsy/aspiration procedures, locally sequenced for 

mutational analysis. All patients received first-line EGFR-TKI without any prior systemic chemotherapy, biological or 

immunological treatments. 

For each patient, baseline information was collected about age, gender, ECOG performance status (PS) and smoking 

habit. Never smokers were defined as patients who had never smoked or smoked fewer than 100 cigarettes in their 

lifetime; former smokers were defined as patients who had a smoking history of at least 100 cigarettes in their lifetime 

and who, at the time of the enrolment, were not smoking anymore since at least six months; current smokers were 

those who reported smoking at least 100 cigarettes in their lifetime and who, at the time of survey, smoked either 

every day or sometimes. 

Tumor-related features were evaluated in terms of stage at diagnosis, metastatic sites, histology and type of EGFR 

mutation. 

The study protocol was approved by the Institutional Review Board of the Coordinating Center: Thoracic Oncology 

Unit, Department of Oncology, San Luigi Gonzaga University Hospital (Orbassano-Turin, Italy) and by all participating 

centers. 

 



2.2. Treatments and assessments 

For each patient, information was collected about first-line EGFR-TKI and second-line treatment choices: for both, 

treatment duration, toxicity (grade 1–2 and grade 3–4 cutaneous, gastro-intestinal, hematological, according to 

Common Terminology Criteria for Adverse Events [CTCAE] version 4.0) and dose reductions were recorded. 

First-line treatment with EGFR-TKIs included only drugs reimbursed in Italy for this setting of advanced NSCLC bearing 

activating EGFR mutations, at the time of observation: gefitinib was taken orally at a dosage of 250 mg/day and 

erlotinib, since it became available for this indication (April 2013), was prescribed at the standard dose of 150 mg/day 

[22]. 

Timing and sequence of subsequent treatments were at physicians’ discretion. 

Computed tomography (CT) scans of chest, upper abdomen (including liver and adrenal glands) and brain, were 

obtained before each line of treatment, following routine clinical practice, and thereafter to evaluate the response, its 

duration and progression. Best ORR was recorded for first and subsequent lines of treatment. 

The primary objective was to describe the percentage of EGFR mutated patients receiving second-line therapy after 

progression to first-line EGFR-TKIs assessing the type, activity (in terms of ORR), efficacy (in terms of PFS and OS) and 

safety of second-line treatment. Secondary objective was the description of the efficacy of first-line EGFR-TKIs in this 

real life setting. 

Progressive disease (PD), stable disease (SD), partial response (PR) and complete response (CR), were defined by 

tumor assessments from radiological tests according to RECIST criteria (Response Evaluation Criteria in Solid Tumors 

version 1.1); patients who were not reassessed for response due to worsening of PS were considered as no 

responders. 

2.3. Statistical analysis 

For both first- and second-line, PFS was measured from the first day of treatment to the date of first objective or 

clinical sign of PD, death (whichever came first) or to the date of last follow-up visit for patients censored without 

progression. OS was measured from the first day of TKI treatment to the date of death or the date of last follow-up 

visit for patients who were still alive. PFS and OS data were estimated by the Kaplan-Meier method. For the 

descriptive analysis, categorical data were summarized by the frequencies and percentages and the continuous 

covariates were indicated with median, range and numbers of observations. 

 

 

 



3. Results 

3.1. Accrual and patient characteristics 

From June 2009 to April 2012, data of 225 NSCLC patients who started first-line EGFR-TKI were retrospectively 

collected; in addition, from June 2012 to May 2013, 87 NSCLC patients were prospectively observed in 24 Italian 

Hospitals, for a total of 312 cases (Fig. 1). 

 

Fig. 1.  

Be-POSITIVE Patients’ CONSORT flow diagram. 

Baseline characteristics of patients enrolled are summarized in Table 1. Disease characteristics of the study population 

are reported in Table 2. 

Table 1.  

Demographics. 

 

Erlotinib 

n = 24 

Gefitinib 

n = 288 

Total EGFR-TKIs 

n = 312 

 

N(%) N(%) N(%) 

Age 

 Median (years) 63.5 68.5 68.0 

 Range (years) (50.0–78.0) (32.7–87.6) (32.7–87.6) 

<70 19 (79.2) 162 (56.3) 181 (58.0) 

>=70 5 (20.8) 125 (43.4) 130 (41.7) 

Missing 0 (0.0) 1 (0.3) 1 (0.3) 

Gender 

 Females 18 (75.0) 185 (64.2) 203 (65.1) 

 Males 6 (25.0) 103 (35.8) 109 (34.9) 



 

Erlotinib 

n = 24 

Gefitinib 

n = 288 

Total EGFR-TKIs 

n = 312 

 

N(%) N(%) N(%) 

ECOG performance status at diagnosis 

 0 7 (29.2) 120 (41.7) 127 (40.7) 

 1 17 (70.8) 125 (43.4) 142 (45.5) 

 2 0 (0.0) 36 (12.5) 36 (11.5) 

 3 0 (0.0) 6 (2.1) 6 (1.9) 

 4 0 (0.0) 1 (0.3) 1 (0.3) 

Smoking habit 

 Never 17 (70.8) 183 (63.5) 200 (64.1) 

 Former 7 (29.2) 88 (30.6) 95 (30.4) 

< = 10 pack/years 2 (8.3) 32 (11.1) 34 (10.9) 

> 10 pack/years < = 20 1 (4.2) 17 (5.9) 18 (5.8) 

> 20 pack/years < = 30 3 (12.5) 4 (1.4) 7 (2.2) 

> 30 pack/years < = 40 0 (0.0) 11 (3.8) 11 (3.5) 

> 40 pack/years 0 (0.0) 21 (7.3) 21 (6.7) 

Unknown 1 (4.2) 3 (1.1) 4 (1.3) 

 Current 0 (0.0) 15 (5.2) 15 (4.8) 

< = 10 pack/years 0 (0.0) 2 (0.6) 2 (0.6) 

> 10 pack/years < = 20 0 (0.0) 4 (1.4) 4 (1.3) 

> 20 pack/years < = 30 0 (0.0) 2 (0.6) 2 (0.6) 

> 30 pack/years < = 40 0 (0.0) 3 (1.1) 3 (1) 



 

Erlotinib 

n = 24 

Gefitinib 

n = 288 

Total EGFR-TKIs 

n = 312 

 

N(%) N(%) N(%) 

>40 pack/years 0 (0.0) 4 (1.4) 4 (1.3) 

 Unknown 0 (0.0) 2 (0.6) 2 (0.6) 

Table 2.  

Disease characteristics. 

 

Erlotinib 

n = 24 

Gefitinib 

n = 288 

Total EGFR-TKIs 

n = 312 

 

N(%) N(%) N(%) 

Stage at diagnosis 

IA 0 (0.0) 5 (1.7) 5 (1.6) 

IB 0 (0.0) 8 (2.8) 8 (2.6) 

IIA 3 (12.5) 6 (2.1) 9 (2.9) 

IIB 0 (0.0) 4 (1.4) 4 (1.3) 

IIIA 2 (8.3) 23 (8.0) 25 (8.0) 

IIIB 2 (8.3) 16 (5.6) 18 (5.8) 

IV 16 (66.7) 226 (78.5) 242 (77.6) 

NC 1 (4.2) 0 (0.0) 1 (0.3) 

Site of metastasis
a
 

Lung 9 (37.5) 133 (46.2) 142 (45.5) 

Bone 12 (50.0) 115 (39.9) 127 (40.7) 

Lymph nodes 1 (4.2) 108 (37.5) 109 (34.9) 



 

Erlotinib 

n = 24 

Gefitinib 

n = 288 

Total EGFR-TKIs 

n = 312 

 

N(%) N(%) N(%) 

Pleura 6 (25.0) 78 (27.1) 84 (26.9) 

Brain 4 (16.7) 57 (19.8) 61 (19.6) 

Liver 3 (12.5) 44 (15.3) 47 (15.1) 

Adrenal cortex 2 (8.3) 23 (8.0) 25 (8.0) 

Spleen 0 (0.0) 3 (1.0) 3 (1.0) 

Kidney 0 (0.0) 2 (0.7) 2 (0.6) 

Histotype 

Adenocarcinoma 23 (95.8) 267 (92.7) 290 (92.9) 

Adenosquamous carcinoma 0 (0.0) 2 (0.7) 2 (0.6) 

Large cell carcinoma 1 (4.2) 5 (1.7) 6 (1.9) 

Not otherwise specified 0 (0.0) 4 (1.4) 4 (1.3) 

Sarcomatoid carcinoma 0 (0.0) 1 (0.3) 1 (0.3) 

Squamous cell carcinoma 0 (0.0) 8 (2.8) 8 (2.6) 

Missing 0 (0.0) 1 (0.3) 1 (0.3) 

EGFR mutation 

Del 19 16 (66.6) 170 (59.0) 186 (59.6) 

L858R 4 (16.7) 93 (32.3) 97 (31.1) 

Uncommon mutations 4 (16.7) 25 (8.7) 29 (9.3) 

a 

Frequencies of site of metastasis are not cumulative frequencies. 



The most frequent EGFR mutations were exon 19 deletion and L858R mutation in exon 21 evidenced in 186 and 97 

patients, respectively (59.6% and 31.1%). In 29 patients (9.3%) uncommon mutations (classified according to COSMIC 

descriptions) were detected. However this specific subgroup will be described in a separate publication. 

3.2. Second-line treatment characteristics 

At the cut-off date of February 1st, 2015, 24 patients were still on treatment with first-line EGFR-TKI, while the 

remaining 288 had progressed or died. Among these, 274 patients (95.1%) received a second-line treatment including 

an active systemic therapy, a local one or best supportive care alone. In detail, 163 (59.4) patients received a second-

line systemic therapy: platinum-doublets were the preferred chemotherapy regimen (108 patients, 66.2%), and 

pemetrexed in combination with cisplatin or carboplatin was the favorite choice (97 patients, 59.5%) while in one case 

only a platinum-triplet was administered. Single-agent chemotherapy was administered to 35 patients (21.5%). In 15 

cases (9.2%) a shift to a different EGFR-TKI was prescribed and afatinib was the preferred choice. Finally, 2 patients 

continued with gefitinib added to a platinum-doublet chemotherapy, within a clinical trial (however these data was 

not specifically recorded within the study database). A total of 103 patients were considered for best supportive care 

(BSC) and 8 patients underwent local treatments only (Appendix A, Table A1). 

3.3. Activity, efficacy and safety 

For the entire population receiving a second-line systemic treatment (n = 163), an objective response was recorded in 

34 patients producing an ORR of 20.9% (95% CI: 14.62–27.10). 

Objective response was 22.2% (32/144) and 11.8% (2/17) in patients who received chemotherapy or a target agent, 

respectively. Median PFS was 2.7 months (95% CI: 2.23–3.35) in the 274 patients who received any second-line 

approach (including local treatments and best supportive care alone), while median PFS was 4.7 months (95% CI: 

3.81–5.26) in the 163 patients who received a systemic second-line treatment (Fig. 2). 

 

Fig. 2.  

Progression Free Survival − comparison among patients receiving any second-line treatment (considering as 

“any second-line treatment”: chemotherapy and/or target therapy, local treatments and best supportive 

care) and patients receiving second-line systemic treatments (considering as “second-line systemic 

treatment”: chemotherapy and/or target therapy). 

In the 97 patients receiving platinum/pemetrexed combination, ORR was 28.9% (95% CI: 19.85–37.88), with a median 

PFS of 5.2 months (95% CI: 4.07, 6.77). Namely, in 54 patients who received cisplatin/pemetrexed regimen, ORR was 

33.3% (95% CI: 20.76–45.91) with a median PFS of 5.8 months (95% CI: 4.21–7.72), while in 43 patients who 

underwent carboplatin/pemetrexed treatment, ORR was 23.3% (95% CI: 10.63–35.88) with a median PFS of 2 months 

(95% CI: 1.22–2.92). 



Single-agent chemotherapy was administered to 35 patients, pemetrexed (n = 14) and gemcitabine (n = 13) were 

largely used, and produced an ORR of 0% and 15.4% (95% CI: 0–0.35), with a median PFS of 2.6 (95% CI: 2.07–3.68) 

and 3.7 (95% CI: 1.97–5.42) months, respectively. 

Subpopulation with brain metastasis had a shorter PFS considering both first- and second-line treatments: median 

PFS8.97 (CI: 7.13, 11.07) versus 9.82 months (CI: 8.61, 11.50) for first-line treatment, in patients with brain metastases 

and those without, respectively; and median PFS of 2.56 (CI: 1.05, 3.98) versus 2.79 months (CI: 2.23, 3.52) for second 

line treatments, respectively. 

Finally in those 15 patients who underwent a shift to another EGFR-TKI the ORR was 13.3% (95% CI: 0–30.54) with 

median PFS equal to 6.4 (95% CI: 1.84–8.05) months. A concomitant ALK translocation was reported in two patients 

who received Crizotinib. 

Second-line treatments were overall well tolerated, with grade 3–4 hematological and non-hematological toxicities 

reported in 13 (9%) and 9 (6.3%) out of the 144 patients treated with chemotherapy, respectively. Among 

chemotherapy regimens, patients receiving platinum-doublets had more grade 3–4 than those receiving single-agent 

chemotherapy: 11 (10.1%) versus 2 (5.7%) and 8 (7.3%) versus 1 (2.9%), for hematological and non-hematological 

toxicities, respectively. In the 17 patients receiving second-line targeted agents grade 3–4 non-hematological toxicity 

was reported in 4 cases (23.5%). 

Finally, on 274 eligible patient for any second-line treatment, in 56.9% of them (n = 156) PS at the end of second-line 

treatment was improved or maintained, it worsened in 1.2% of cases (n = 3), while for 115 patients PS informations 

during different treatments were incomplete. 

As first-line treatment, the majority of patients received gefitinib (288 patients, 92.3%), only 24 received erlotinib 

(7.7%). In 81.7% of patients (n = 255) PS at the end of EGFR-TKI was improved or maintained, whereas PS worsened in 

7% of cases (n = 22); post first-line treatment PS was missing in 35 (11.2%) cases. 

First-line ORR was equal to 51.6%; PD was reported in 18.6% of the overall population. Median PFS of first-line 

therapy was 9.7 months. 

Palliative RT, due to oligoprogression, was administered to 73 patients during first-line EGFR-TKI treatment, being 

bone (n = 47) the most frequently treated site, followed by brain (n = 40). 

Only 13 patients, 4.3% of the overall study population, underwent a re-biopsy at the time of tumor progression to 

EGFR TKI: data about hystopathological and molecular evaluations are still under evaluation. 

At the cut-off date, 19 (75%) progressed patients were still alive and on further lines of treatment or in follow-up. 

Median OS from start of first-line treatment for all enrolled patients was 18.6 months, while for the 163 patients who 

received a systemic second-line treatment it was 24.4 months (Fig. 3). 

 



Fig. 3.  

Comparison of Overall Survival among all patients, patients receiving any second-line treatment (considering 

as “any second-line treatment”: chemotherapy and/or target therapy, local treatments and best supportive 

care), patients receiving systemic second-line treatments (considering as “second-line systemic treatment”: 

chemotherapy and/or target therapy) and patients receiving “other” second-line treatments (considering as 

“other” second-line treatments: local treatments only or best supportive care). 

Second-line treatments and efficacy data of main subgroups are described in Table 3. 

Table 3.  

Second-line treatments and efficacy data of main subgroups. 

Treatments 
Patients 

(N) 

ORR 

(%) 

DCR 

(%) 

Median PFS 

(95% CI) 

(Months) 

Median OS 

(95% CI) 

(Months) 

Median OS of 

second-line (95% 

CI) 

(Months) 

Chemotherapy 144 22.22 56.25 
4.37 (3.65, 

5.06) 

24.21 (21.09, 

26.64) 
11.66 (8.84, 13.34) 

Cisplatin + pemetrexed 54 33.33 68.52 
5.78 (4.21, 

7.72) 

27.47 (24.84, 

33.58) 
16.62 (11.66, 19.45 

Carboplatin + pemetrexed 43 23.26 60.47 
2.04 (1.22, 

2.92) 

23.72 (17.28, 

29.54) 
7.79 (4.83, 13.77) 

Pemetrexed 14 0.00 35.71 
2.56 (2.07, 

3.68) 

21.73 (13.90, 

29.57) 
4.40 (3.19, 10.74) 

Gemcitabine 13 15.38 46.15 
3.68 (1.97, 

5.42) 

19.19 (12.32, 

22.51) 
8.44 (3.94, 11.86) 

Targeted Agent 17 11.76 52.94 
6.41 (1.84, 

8.05) 

29.54 (14.49, 

N) 
16.95 (3.98, 23.66) 

Gefitinib 3 33.33 100.00 6.54 (6.41, N) Not reached Not reached 

Erlotinib 5 0.00 40.00 4.37 (0.46, N) 
20.21 (8.57, 

N) 
4.70 (0.46, 17.71) 



Treatments 
Patients 

(N) 

ORR 

(%) 

DCR 

(%) 

Median PFS 

(95% CI) 

(Months) 

Median OS 

(95% CI) 

(Months) 

Median OS of 

second-line (95% 

CI) 

(Months) 

Afatinib 7 14.29 42.86 5.36 (1.51, N) 
30.18 (11.27, 

N) 
16.95 (3.12, 23.66) 

Crizotinib 2 0.00 50.00 3.98 (N, N) Not reached 3.98 (N, N) 

Other 111 0 1.80 
1.05 (0.79, 

1.41) 

9.36 (7.00, 

11.33) 
1.05 (0.82, 1.74) 

Radiotherapy 6 – 16.67 
1.64 (0.23, 

5.03) 

14.26 (11.33, 

N) 
3.32 (1.05, 7.85) 

Best supportive care 103 – 0.97 
1.02 (0.72, 

1.41) 

8.15 (6.80, 

10.58) 
1.02 (0.72, 1.45) 

All systemic second-line 

treatments 
163 20.86 56.44 

4.73 (3.81, 

5.26) 

24.48 (21.65, 

27.37) 
11.86 (8.94, 14.42) 

Patients receiving any second-

line treatment 
274 12.41 34.31 

2.69 (2.23, 

3.35) 

17.45 (15.24, 

19.15) 
4.40 (3.58, 5.98) 

ORR: Objective Response Rate; DCR: Disease Control Rate; PFS: Progression Free Survival; OS: overall survival 

 

 

 

 

 

 

 

 



4. Discussion and conclusions 

To best of our knowledge, BE-POSITIVE study is the largest observational non-interventional study evaluating 

treatments beyond TKIs PD in Caucasians EGFR mutated patients. At the cut-off date, 163 patients (59.4%), out of 274 

who were eligible for second-line treatment, received a chemotherapy as the preferred option and 40.5% of patients 

did not receive any further systemic therapy. This last data is in line with the RIGHT-3 study in which 39.1% of patients 

did not access a second line treatment [23]. However, the RIGHT-3 was an observational trial, which aimed to evaluate 

concordance between Italian lung cancer guidelines and Italian clinical practice and enrolled patients not selected for 

histology and EGFR mutational status. On the other hand, the percentage of patients receiving second-line treatment 

in our series was slightly lower compared to phase III trials of first-line EGFR-TKI versus chemotherapy: in those 

studies, that proportion ranged from 63.4% to 88.1% [7], [8], [9], [10] and [11]. These data underline that patients 

enrolled in clinical trials do not necessarily reflect the “real life population”. In our study elderly patients (aged ≥ 70 

years) were 41.7% of the overall population and patients with PS ≥ 2 were 13.7%. These special patients’ populations, 

if not EGFR mutated, have a lower chance to be treated even with a first-line chemotherapy. In fact, considering 

patients aged ≥ 70 years, although prospective trials support the use of first-line carboplatin-based doublets in fit 

elderly patients and single-agent treatment for less fit ones, they evidenced higher rates of adverse events (AEs) 

during chemotherapy: adjusted rate ratios 1.70 (95% CI 1.19–2.43) for 65- to 74-year-old patients, and 1.34 (95% CI 

0.90-2-00) for patients aged 75 or older compared with patients younger than 55 years [24]. A Comprehensive 

Geriatric Assessment (CGA) was demonstrated to predict the risk of chemotherapy toxicity, but it is not systematically 

used in clinical practice because it is a time and man-power consuming process, confirming the risk of under-

treatment in these patients [25]. Taking into account also PS, Inoue et al. enrolled patients 20–74 years-old with ECOG 

PS 3–4, 75–79 years-old with PS 2–4, and 80 years-old with PS 1–4 who had advanced NSCLC harbouring EGFR 

mutations. The ORR was 66%, DCR (disease control rate) was 90% and PS improvement rate was 79% (p < 0.00005); 

particularly, 68% of the 22 patients improved from ≥ PS 3 at baseline to ≤ PS 1 [26]. Considering these acquisitions, it is 

of paramount importance to define the EGFR status also in these categories of patients, mainly if clinical 

characteristics relate with the presence of an activating EGFR mutation, in order to receive a possible highly active and 

well tolerated treatment, even in frail patients. 

Platinum-based regimens were administered to 111 (68% out of 163 who received second-line systemic therapy) 

patients and 97 (59.5%) received platinum/pemetrexed combination. The percentage of patients receiving second-line 

platinum-based treatments was in line with those showed by phase III trials, which ranged from 42.6% to 76.3% [7], 

[8], [9], [10] and [11]. In our study patients receiving platinum-pemetrexed regimens reported an ORR of 28.9% with a 

median PFS of 5.2 months, and a median OS of 26.3 months. Our results are similar to those reported by Tseng et al., 

who showed data concerning the combination of platinum/pemetrexed administered as second-line treatment in 61 

patients receiving first-line EGFR-TKI and those on 44 patients receiving the regimen as first-line therapy, 

retrospectively collected and compared. ORR of second-line versus first-line platinum/pemetrexed therapy was 24.6% 

and 38.6%, respectively. The median PFS was 6.1 months in both groups with a median OS of 34.4 and 32.2 months, 

respectively [27]. In the present study, 54 patients received cisplatin/pemetrexed regimen reporting an ORR of 33.3%, 

with a median PFS of 5.8 months. These data are superimposable to those showed by the IMPRESS trial, in which 



EGFR-mutated patients progressed to first-line gefitinib, when treated with cisplatin/pemetrexed regimen reported an 

ORR of 34% with a median PFS of 5.4 months [28]. The cisplatin/pemetrexed regimen scored better, in terms of ORR 

(33.3% versus 23.3%) and median PFS (5.8 versus 2.0 months), than carboplatin/pemetrexed combination. 

Considering that our study is predominantly a retrospective analysis, we can assume that these differences should be 

due to the younger age (median age: 59.2 versus 69.3 years-old, respectively), and to a better PS (PS = 0: 61.1% vs 

30%; PS 1–2: 38.9% versus 70%, respectively) of patients analyzed. Finally, in LUX-Lung 3 trial, first-line 

cisplatin/pemetrexed regimen showed a surprising lower ORR (23% by independent assessment), but a longer median 

PFS of 6.9 months [3]. These slightly discordant data could be attributed to the fact that treatment was administered 

in different lines of therapy. Overall, they confirmed platinum/pemetrexed as the preferred approach for EGFR-

mutated lung adenocarcinoma patients progressing after first-line EGFR-TKI. 

The characteristics of patients enrolled in the BE-POSITIVE study confirmed the historical literature data: most of 

patients were females, never smokers and with adenocarcinoma histology [14]. The subgroup of current smokers 

(n = 7) (>30 pack/year), all treated with gefitinib, when compared to the overall gefitinib population, had a worse 

median PFS (4.7 versus 9.4 months) and median OS (15.4 versus 17.8 months) as showed by literature data [29], [30], 

[31] and [32]. Finally, uncommon EGFR mutations were heterogeneous in prevalence (9.3% of the overall population), 

confirming the report of the ERMETIC study in which, on 1.047 samples, rare mutations were detected in 10% of 

patients [33]. This subgroup of patients will be specifically described in a separate publication. 

Safety data demonstrated that both EGFR-TKIs were well tolerated or had manageable toxicities. 

Median duration of treatment was about 9 months for both gefitinib and erlotinib, similar to the 8 months reported 

by the IFUM study [14]. Patients receiving gefitinib reported an ORR of 50%, which was lower than that showed in the 

IFUM study (ORR 69.8% based on investigator assessment), but exactly in line with the ORR of 50% showed by 

secondary central review in the same study [14]. 

In our cohort, palliative RT was administered in 23.4% of patients during EGFR-TKI, due to oligoprogression of disease. 

All these patients continued on treatment beyond progression with EGFR-TKI until a clear systemic progression or loss 

of the clinical benefit. Unfortunately, DCR after first oligo-progression was not planned to be recorded at the time of 

study design. This strategy has not been validated in a randomized trial, but it was prospectively assessed in the 

ASPIRATION trial, in which the continuation of erlotinib beyond formal PD according to RECIST criteria led to a 

prolonged administration of erlotinib, until further progression: particularly, of the 207 intent-to-treat patients (62.3% 

female; median age, 60.8 [range, 28–89] years), 176 had a PFS1 event (171 progression and 5 deaths); of these, 78 

discontinued and 93 continued erlotinib therapy following progression. Median PFS1 and PFS2 in the 93 continuing 

patients were 11.0 (95% CI, 9.2–11.1) and 14.1 (95% CI, 12.2–15.9) months, respectively [34], [35] and [36]. 

In conclusion, BE-POSITIVE is the first large study on “real-life” Caucasian patients with EGFR-mutated NSCLC 

describing disease characteristics and clinical behaviours throughout first- and second-line approaches, thus providing 

an overview of the less well characterized setting of second-line therapies. There is still a huge need of improving 



treatment options for advanced NSCLC EGFR-mutated patients at the time when EGFR resistance, other than the 

onset of T790M, develops. 

Conflict of interest statement 

Alessandro Morabito declared a consultancy role for AstraZeneca, Roche, Boehringer Ingelheim. 

Diego Cortinovis declared a consultancy role for Boehringer Ingelheim, boards’ participation for Novartis, Roche, Eli 

Lilly and speaker’s fee from Boehringer Ingelheim and Pfizer. 

Emilio Bria declared a consultancy role for Celgene, boards’ participation for Novartis, Astra-Zeneca, Pierre-Fabre, and 

speaker’s fee from Pfizer and MSD. 

Antonio Rossi declared a role as Speaker Bureau for Roche, Boehringer Ingelheim, advisory boards’ participation for Eli 

Lilly, AstraZeneca. 

Silvia Novello declared a role as Speaker Bureau for Roche, Boehringer Ingelheim, Eli Lilly, AstraZeneca, MSD. 

All other authors have no conflict of interest to declare. 

Disclosure for funding 

This study was not supported by any founding or grants. 

Acknowledgements 

Neither sources of support nor pharmaceutical or industry support require to be acknowledged. 

Appendix A 

Table A1.  

Characteristics of second-line approaches. 

Approaches No.pts 

Chemotherapy 144 

Cisplatin + pemetrexed 54 

Carboplatin + pemetrexed 43 

Cisplatin + gemcitabine 5 



Approaches No.pts 

Carboplatin + gemcitabine 3 

Carboplatin + paclitaxel 3 

Pemetrexed 14 

Gemcitabine 13 

Docetaxel 3 

Paclitaxel 1 

Vinorelbine 2 

Carboplatin 2 

Capecitabine + oxaliplatin + bevacizumab 1 

Targeted Agent 17 

Gefitinib 3 

Erlotinib 5 

Afatinib 7 

Crizotinib 2 

Chemotherapy + EGFR-TKI 2 

Cisplatin + pemetrexed + gefitinib 2 

Other 111 

Radiotherapy 6 

Adrenalectomy 1 

Intratecal methotrexate 1 

Best supportive care 103 



Approaches No.pts 

All systemic second line treatments 163 

All 274 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



References 

 

[1] 

M.G. Kris, B.E. Johnson, L.D. Berry, D.J. Kwiatkowski, A.J. Iafrate, I.I. Wistuba, et al. 

Using multiplexed assays of oncogenic drivers in lung cancers to select targeted drugs 

JAMA, 311 (19) (2014), pp. 1998–2006 

[2] 

Y. Shi, J.S. Au, S. Thongprasert, S. Srinivasan, C.M. Tsai, M.T. Khoa, et al. 

A prospective, molecular epidemiology study of EGFR mutations in Asian patients with advanced non-small-cell lung 

cancer of adenocarcinoma histology (PIONEER) 

J. Thorac. Oncol., 9 (2) (2014), pp. 154–162 

[3] 

L.V. Sequist, C.H. Yang, N. Yamamoto, K. O’Byrne, V. Hirsh, T. Mok, et al. 

Phase III study of afatinib or cisplatin plus pemetrexed in patients with metastatic lung adenocarcinoma with EGFR 

mutations 

J. Clin. Oncol., 31 (27) (2013), pp. 3327–3334 

[4] 

Y. Shi, L. Wang, B. Han, W. Li, P. Yu, Y. Liu, et al. 

First-Line icotinib versus cisplatin/pemetrexed plus pemetrexed maintenance in advanced NSCLC patients with EGFR 

mutation 

J. Thorac. Oncol., 10 (suppl. 2 (9)) (2015), p. S205 

[5] 

M. Fukuoka, Y.L. Wu, S. Thongprasert, P. Sunpaweravong, S.S. Leong, V. Sriuranpong, et al. 

Biomarker analyses and final overall survival results from a phase III, randomized, open-label, first-line study of 

gefitinib versus carboplatin/paclitaxel in clinically selected patients with advanced non-small-cell lung cancer in Asia 

(IPASS) 

J. Clin. Oncol., 29 (21) (2011), pp. 2866–2874 

[6] 

T. Mitsudomi, S. Morita, Y. Yatabe, S. Negoro, I. Okamoto, J. Tsurutani, et al. 

Gefitinib versus cisplatin plus docetaxel in patients with non-small-cell lung cancer harbouring mutations of the 

epidermal growth factor receptor (WJTOG3405): an open label, randomised phase 3 trial 

Lancet Oncol., 11 (2010), pp. 121–128 

[7] 

A. Inoue, K. Kobayashi, M. Maemondo, S. Sugawara, S. Oizumi, H. Isobe, et al. 

Updated overall survival results from a randomized phase III trial comparing gefitinib with carboplatin-paclitaxel for 

chemo-naïve non-small cell lung cancer with sensitive EGFR gene mutations (NEJ002) 

Ann. Oncol., 24 (1) (2013), pp. 54–59 

[8] 

R. Rosell, E. Carcereny, R. Gervais, A. Vergnenegre, B. Massuti, E. Felip, et al. 



Erlotinib versus standard chemotherapy as first-line treatment for European patients with advanced EGFR mutation-

positive non-small-cell lung cancer (EURTAC): a multicentre, open-label, randomized phase 3 trial 

Lancet Oncol., 13 (3) (2012), pp. 239–246 

[9] 

Y.L. Wu, C. Zhou, C.K. Liam, G. Wu, X. Liu, Z. Zhong, et al. 

First-line erlotinib versus gemcitabine/cisplatin in patients with advanced EGFR mutation-positive non-small-cell lung 

cancer: analyses from the phase III, randomized, open-label, ENSURE study 

Ann. Oncol., 26 (9) (2015), pp. 1883–1889 

[10] 

H. Yoshioka, T. Mitsudomi, S. Morita, Y. Yatabe, S. Negoro, I. Okamoto, et al. 

Final overall survival results of WJTOG 3405, a randomized phase 3 trial comparing gefitinib (G) with cisplatin plus 

docetaxel (CD) as the first-line treatment for patients with non-small cell lung cancer (NSCLC) harboring mutations of 

the epidermal growth factor receptor (EGFR) 

J. Clin. Oncol., 32 (2014) 5s (abstr 8117) 

[11] 

C. Zhou, Y.L. Wu, G. Chen, J. Feng, X.Q. Liu, C. Wang, et al. 

Final overall survival results from a randomised, phase III study of erlotinib versus chemotherapy as first-line 

treatment of EGFR mutation-positive advanced non-small-cell lung cancer (OPTIMAL, CTONG-0802) 

Ann. Oncol., 26 (9) (2015), pp. 1877–1883 

[12] 

J.C. Yang, M. Schuler, Y.L. Wu, M. Sebastian, S. Popat, N. Yamamoto, et al. 

Afatinib versus cisplatin-based chemotherapy for EGFR mutation-positive lung adenocarcinoma (LUX-Lung 3 and LUX-

Lung 6): analysis of overall survival data from two randomised, phase 3 trials 

Lancet Oncol., 16 (2) (2015), pp. 141–151 

[13] 

J. Cadranel, A. Mauguen, M. Faller, G. Zalcman, M.P. Buisine, V. Westeel, et al. 

Impact of systematic EGFR and KRAS mutation evaluation on progression-free survival and overall survival in patients 

with advanced non-small-cell lung cancer treated by erlotinib in a French prospective cohort (ERMETIC project—part 

2) 

J. Thorac. Oncol., 7 (10) (2012), pp. 1490–1502 

[14] 

J.Y. Douillard, G. Ostoros, M. Cobo, T. Ciuleanu, R. McCormack, A. Webster, et al. 

First-line gefitinib in Caucasian EGFR mutation-positive NSCLC patients: a phase-IV, open-label, single-arm study 

Br. J. Cancer, 110 (2014), pp. 55–62 

[15] 

D.M. Jackman, V.A. Miller, L.A. Cioffredi, B.Y. Yeap, P.A. Jänne, G.J. Riely, et al. 

Impact of epidermal growth factor receptor and KRAS mutations on clinical outcomes in previously untreated non-

small cell lung cancer patients: results of an online tumor registry of clinical trials 

Clin. Cancer Res., 15 (2009), pp. 5267–5273 



[16] 

J. Chih-Hsin Yang, A. Myung-Ju, S.S. Ramalingam, L.V. Sequist, S. Novello, W.C. Su, et al. 

AZD9291 in pre-treated T790 M positive advanced NSCLC: AURA study phase II extension cohort 

J. Thorac. Oncol., 10 (suppl. 2 (9)) (2015), p. S319 

[17] 

T. Mitsudomi, C.M. Tsai, F. Shepherd, L. Bazhenova, J. Seok Lee, G.C. Chang, et al. 

AZD9291 in pre-treated T790 M positive advanced NSCLC: AURA2 phase II study 

J. Thorac. Oncol., 10 (suppl 2 (9)) (2015), p. S320 

[18] 

L.V. Sequist, J.C. Soria, J.W. Goldman, H.A. Wakalee, S.M. Gadgeel, A. Varga, et al. 

Rociletinib in EGFR-mutated non-small-cell lung cancer 

N. Engl. J. Med., 372 (2015), pp. 1700–1709 

[19] 

R. Camidge, F. Cappuzzo, J. Go, J. Isaacson, J. Litten, K. Park, et al. 

P1. 01-076. TIGER-1: a phase 2/3 study of first line rociletinib or erlotinib in EGFR-mutant NSCLC 

J. Thorac. Oncol., 10 (suppl. 2 (9)) (2015), p. S427 

[20] 

M. Reck, S. Popat, N. Reinmuth, D. De Ruysscher, K.M. Kerr, S. Peters 

Metastatic non-small-cell lung cancer (NSCLC): ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-

up 

Ann. Oncol., 25 (suppl. 3) (2014), pp. iii27–iii39 

[21] 

G.A. Masters, S. Temin, C.G. Azzoli, G. Giaccone, S. Baker Jr., J.R. Brahmer, et al. 

Systemic therapy for stage IV non-small-cell lung cancer: American Society of Clinical Oncology clinical practice 

guideline update 

J. Clin. Oncol., 33 (30) (2015), pp. 3488–3515 

[22] 

G.U. n 

105 07-05-2013. (accessed 7.7.2015) Available at:  http://www.gazzettaufficiale.it 

[23] 

S. Barni, E. Maiello, M. Di Maio, A. Ardizzoni, F. Cappuzzo, E. Maranzano, et al. 

Adherence to AIOM (Italian Association of Medical Oncology) lungcancer guidelines in Italian clinical practice: results 

from the RIGHT-3(research for the identification of the most effective and highly accepted clinical guidelines for 

cancer treatment) study 

Lung Cancer, 90 (2) (2015), pp. 234–242 

[24] 

E.A. Chrischilles, J.F. Pendergast, K.L. Kahn, R.B. Wallace, D.C. Moga, D.P. Harrington, et al. 

Adverse events among the elderly receiving chemotherapy for advanced non-small- cell lung cancer 

J. Clin. Oncol., 28 (2010), pp. 620–627 



[25] 

E.M. Blanchard, K. Arnaoutakis, P.J. Hesketh 

Lung cancer in octogenarians 

J. Thorac. Oncol., 5 (2010), pp. 909–916 

[26] 

A. Inoue, K. Kobayashi, K. Usui, M. Maemondo, S. Okinaga, I. Mikami, et al. 

First-line gefitinib for patients with advanced non-small-cell lung cancer harboring epidermal growth factor receptor 

mutations without indication for chemotherapy 

J. Clin. Oncol., 27 (2009), pp. 1394–1400 

[27] 

J.S. Tseng, T.Y. Yang, K.C. Chen, K.H. Hsu, C.J. Yu, W.Y. Liao, et al. 

Prior EGFR tyrosine-kinase inhibitor therapy did not influence the efficacy of subsequent pemetrexed plus platinum in 

advanced chemonaïve patients with EGFR-mutant lung adenocarcinoma 

OncoTargets Ther., 23 (7) (2014), pp. 799–805 

[28] 

J.C. Soria, Y.L. Wu, K. Nakagawa, S.W. Kim, J.J. Yang, M.J. Ahn, et al. 

Gefitinib plus chemotherapy versus placebo plus chemotherapy in EGFR-mutation-positive non-small-cell lung cancer 

after progression on first-line gefitinib (IMPRESS): a phase 3 randomised trial 

Lancet Oncol., 16 (8) (2015), pp. 990–998 

[29] 

S.P. D’Angelo, M.C. Pietanza, M.L. Johnson, G.J. Riely, V.A. Miller, C.S. Sima, et al. 

Incidence of EGFR Exon 19 Deletions and L858R in tumor specimens from men and cigarette smokers with lung 

adenocarcinomas 

J. Clin. Oncol., 29 (15) (2011), pp. 2066–2070 

[30] 

S. Filosto, C.R. Becker, T. Goldkorn 

Cigarette smoke induces aberrant EGF receptor activation that mediates lung cancer development and resistance to 

tyrosine kinase inhibitors 

Mol. Cancer Ther., 11 (2012), pp. 795–804 

[31] 

M.H. Kim, H.R. Kim, B.C. Cho, M.K. Bae, E.Y. Kim, C.Y. Lee, et al. 

Impact of cigarette smoking on response to epidermal growth factor receptor (EGFR)-tyrosine kinase inhibitors in lung 

adenocarcinoma with activating EGFR mutations 

Lung Cancer, 84 (2014), pp. 196–202 

[32] 

Y. Hasegawa, M. Ando, M. Maemondo, S. Yamamoto, S.I. Isa, H. Saka, et al. 

The role of smoking status on the progression-free survival of non-small-cell lung cancer patients harboring activating 

epidermal growth factor receptor (EGFR) mutations receiving first-line EGFR tyrosine kinase inhibitor versus platinum 

double chemotherapy: a meta-analysis of prospective randomized trials 



Oncologist (2015) 2014–0285 

[33] 

M. Beau-Faller, N. Prim, A.M. Ruppert, I. Nanni-Metéllus, R. Lacave, L. Lacroix, et al. 

Rare EGFR exon 18 and exon 20 mutations in non-small-cell lung cancer on 10 117 patients: a multicentre 

observational study by the French ERMETIC-IFCT network 

Ann. Oncol., 25 (1) (2014), pp. 126–131 

[34] 

H.A. Yu, C.S. Sima, J. Huang, S.B. Solomon, A. Rimner, P. Paik, et al. 

Local therapy with continued EGFR tyrosine kinase inhibitor therapy as a treatment strategy in EGFR-mutant advanced 

lung cancers that have developed acquired resistance to EGFR tyrosine kinase inhibitors 

J. Thorac. Oncol., 8 (2013), pp. 346–351 

[35] 

A.J. Weickhardt, B. Scheier, J.M. Burke, G. Gan, X. Lu, P.A. Bunn Jr., et al. 

Local ablative therapy of oligoprogressive disease prolongs disease control by tyrosine kinase inhibitors in oncogene-

addicted non-small-cell lung cancer 

J. Thorac. Oncol., 7 (12) (2012), pp. 1807–1814 

[36] 

K. Park, C.J. Yu, S.W. Kim, M.C. Lin, V. Sriuranpong, C.M. Tsai, et al. 

First-line erlotinib therapy until and beyond response evaluation criteria in solid tumors progression in asian patients 

with epidermal growth factor receptor mutation-positive non-small-cell lung cancer: the ASPIRATION study 

JAMA Oncol. (December (30)) (2015), pp. 1–8 

 


