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METHODS

Patients

Chemotherapy-naive patients or those who had received up to two prior chemotherapy
regimens were eligible. Other eligibility criteria included measurable disease by
Response Evaluation Criteria in Solid Tumors (RECIST), the availability of sufficient
tumor tissue for EGFR mutation analysis, an Eastern Cooperative Oncology Group
performance status (PS) of 0-2, and adequate hematologic, renal and hepatic function.
Never-smoking was defined as less than 100 cigarettes. Exclusion criteria included

active metachronous cancer, pulmonary fibrosis, severe heart disease or pregnancy.

Treatment and evaluation

Patients were treated with 150 mg of daily oral erlotinib continuously until progression
or intolerable adverse effects (grade 4 non-hematological toxicities or any incidents of
interstitial pneumonia). Dose interruptions were recommended for the initial
management of treatment-related toxicities; in the case of recurrent toxicity, a dose
reduction to 100 mg was allowed. Responses were categorized per RECIST and
reported as best response achieved per patient. Toxicity was graded according to the

National Cancer Institute Common Toxicity Criteria (version 3.0).

Cell culture

The PC-9 lung tumor cell line was kindly provided by Roche (Basel, Switzerland); the
H1975 cell line was purchased from the American Type Culture Collection (Manassas,
VA, USA). All tissue culture materials were obtained from Biologic Industries (Kibbutz

Beit Haemek, Israel) or Invitrogen (Paisley, Scotland, UK).

Tissue samples and microdissection of tumor cells

Paraffin-embedded samples and slides were obtained by standard procedures. Fresh
specimens were extended over an appropriate slide, fixed with 96% ethyl-alcohol and
stained with Harris haematoxylin for 1 minute. Once the specimen was stained and
rinsed in running water, a cover slide was placed over it to observe and mark the
presence of malignant cells. Later, the cover slide could be removed and the sample

kept in this stage for not more than 2 or 3 days. Tumor cells were identified by a



pathologist. For both fresh and paraffin-embedded samples, tumor cells were captured
by laser microdissection (Palm, Oberlensheim, Germany) into extraction buffer
(Ecogen, Barcelona, Spain), containing proteinase K, and incubated 4 hours to
overnight at 60°C. In samples containing more than 400 tumor cells, microdissection
was performed in 200 pl of buffer and DNA was extracted with phenol:chloroform and
ethanol precipitation.' In samples containing less than 400 tumor cells, cells were
microdissected into 10 pl of PCR buffer (Ecogen, Barcelona, Spain) plus proteinase K.?
Proteinase K was inactivated at 95°C for 10 minutes, and the cell extract submitted

directly to PCR.

Blood samples

Blood (15 mL) was collected from patients in three Vacutainer tubes (Becton
Dickinson, Plymouth, UK), two for serum and one for plasma. Tubes were centrifuged
twice at 2300 rpm for 10 min and the supernatant (serum or plasma) alliquoted. DNA
was purified from 0.4 mL of serum or plasma by standard procedures, using the
QIAamp DNA Blood Mini Kit (Qiagen), and resuspended in 40 puL of water. For each
patient, DNA extraction and mutation analysis was performed per quadruplicate in two
samples of serum and two samples of plasma.

For both blood and tissue samples, DNA from the cell line PC-9 was used as a mutated
control for exon 19, and wild-type control for exons 20 and 21. DNA from the H1975
cell line was used as a wild-type control for exon 19, and mutated control for exons 20

and 21.

Laboratory procedures

In the case of DNA purified from tumor samples, EGFR status was determined by
length analysis of fluorescently labeled PCR products (for exon 19) and TagMan assay
(for exons 20 and 21), using 2 uLL of the DNA solution. All mutants were confirmed by
PCR followed by DNA sequencing.'

Extracts from samples containing a small quantity of tumor cells were submitted to a
nested PCR followed by sequencing, using 2 UL of sample. Length analysis and
Tagman assay were performed on 2 pL of the 1* PCR pmducts.2

Finally, in the case of DNA from blood samples, exon 19 status was determined by

length analysis, using a labelled primer, in presence of a PNA clamp designed to inhibit



the amplification of the wild type DNA. For exon 21 mutation, a PNA was added to the

Tagman assay (method patent pending).

Length analysis of fluorescently labelled PCR products for EGFR deletions in exon
19

In tissue samples, amplification was performed with the following primers: forward 5’-
ACTCTGGATCCCAGAAGGTGAG-3’ and reverse 5’-FAM-
CCACACAGCAAAGCAGAAACTC-3’. Amplification was done for 30 seconds at
94°C, 30 seconds at 58°C, and 1 minute at 72°C in 50-pl volumes using 1 U of Ecotaq
Polymerase, 250 uM dNTPs, 1 mM MgCl2, and 0.5 pmol of each primer. One
microliter of a 1/50 to 1/200 dilution of each PCR product was mixed with 0.5 pl of size
standard (Applied Biosystems) and denatured in 9 pl formamide at 90°C for 5 minutes.
Separation was done with a four-color laser-induced fluorescence capillary
electrophoresis system (ABI Prism 3130 Genetic Analyzer, Applied Biosystems). The
collected data were evaluated with the GeneScan Analysis Software (Applera, Norwalk,
CT). The number of cycles was as follows: 40 for DNA purified from tumor tissues,
and 32 for the 1* PCR product from tissue samples with few tumor cells.

In blood samples, PCR amplification was performed with the above-mentioned primers

and the addition of a PNA clamp.

TaqMan assay for EGFR mutation in exons 20 (T790M) and 21 (L858R)

In tissue samples, primers and probes were as follows: exon 21 (forward primer, 5’-
AACACCGCAGCATGTCAAGA-3’, reverse primer 5’-TTCTCTTCCGCACCCAGC-
3’; probes 5’-FAM-CAGATTTTGGGCGGGCCAAAC-TAMRA-3’; and 5°-VIC-
TCACAGATTTTGGGCTGGCCAAAC-TAMRA-3’) and exon 20 (forward primer, 5’-
AGGCAGCCGAAGGGCA-3’, reverse primer 5’-CCTCACCTCCACCGTGCA-3’;
probes 5° VIC-TGAGCTGCGTGATGA-MGB-3’; and 5°-
FAMTGAGCTGCATGATGA- MGB-3). Amplification was performed in 25-pl
volumes using 2 pl of first PCR product, 12.5 pl of Ampli Taq Gold PCR Master Mix
(Applied Biosystems), 0.6 pmol of each primer and 0.2 pmol of probes. Samples were
submitted to 40 cycles of 15 seconds at 94°C and 1 minute at 60°C in an Applied

Biosystems 7000 real-time cycler.



In blood samples, PCR amplification was performed with the above-mentioned primers

and the addition of a PNA clamp.

Nested PCR and EGFR gene sequencing

Primers were as follows: exon 19 (first PCR, forward 5’-
GCAATATCAGCCTTAGGTGCGGCTC- 3’, and reverse 5’-
CATAGAAAGTGAACATTTAGGATGTG- 3’; second PCR, forward 5’-
GTGCATCGCTGGTAACATCC-3’ and reverse 5’-TGTGGAGATGAGCAGGGTCT-
3”); exon 21 (first PCR, forward 5’-CTAACGTTCGCCAGCCATAAGTCC-3’ and
reverse 5’-GCTGCGAGCTCACCCAGAATGTCTGG-3’, second PCR, forward 5’-
GCTCAGAGCCTGGCATGAA-3’ and reverse 5’-CATCCTCCCCTGCATGTGT-3’);
exon 20 (first PCR, forward 5’-ACTTCACAGCCCTGCGTAAAC-3’ and reverse 5’-
ATGGGACAGGCACTGATTTGT-3’, second PCR, forward 5-
ATCGCATTCATGCGTCTTCA-3’ and reverse 5’-ATCCCCATGGCAAACTCTTG-
3%).

The first PCR was performed in 50-pul volumes adding 2 pl of sample, 2 U of Ecotaq
Polymerase (Ecogen, Barcelona, Spain), 7.5 ul of PCR buffer x10, 250 uM dNTPs, 3.5
mM MgClI2, and 0.5 pmol of each primer. Amplification was as follows: 20 cycles (for
DNA purified from samples) or 25 cycles (for extracts from tumor cells) of 30 seconds
at 94°C, 30 seconds at 64°C, and 1 minute at 72°C (exons 19 and 21), or 35 cycles of 30
seconds at 94°C, 30 seconds at 58°C, and 1 minute at 72°C (exon 20). For the nested
PCR, amplification was done using 2 Wl (for exons 19 and 20) or 4 ul (for exon 21) of
first PCR product, 1.25 U of Ecotaq Polymerase, 250 uM dNTPs, 1.5 mM MgCl2, and
0.5 pmol of each primer. Cycles were as follows: for exon 19, 35 cycles of 30 seconds
at 94°C, 30 seconds at 64°C, and 1 minute at 72°C; for exon 21, 35 cycles (for DNA
purified from samples) or 40 cycles (for extracts from tumor cells) of 30 seconds at
94°C, 30 seconds at 64°C, and 1 minute at 72°C; for exon 20, 20 cycles of 30 seconds
at 94°C, 30 seconds at 59°C, and 1 minute at 72°C .

PCR products were visualized on a 2% agarose gel. Sequencing was performed by
standard procedures, using forward and reverse primers and the ABI Prism 3130 DNA

Analyzer (Applied Biosystems, Foster City, CA).



RESULTS

Progression-free and overall survival

Differences in progression-free survival (PFS) were observed according to gender in
patients harboring the L858R mutation; PFS was 16 months (95% CI, 10.3 to 21.7
months) in women vs. 6 months (95% CI, 3.2 to 8.8 months) in men (P=0.004) (Fig. 1C
in the Supplementary Appendix). No differences in PFS were seen in patients with
L858R mutations according to other characteristics, including age (Fig. 1E in the
Supplementary Appendix). Differences in PFS were also observed according to gender
in patients with PS 1; PFS was 16 months (95% CI, 11.6 to 20.4 months) in women vs.
8 months (2.6 to 13.4 months) in men (P=0.03) (Fig. 1G in the Supplementary
Appendix).

Median survival for patients with PS 0 was not reached, while it was 23 months (95%
CI, 19.7 to 23.3) for patients with PS 1 and 32 months (95% CI, 11.3 to 52.7 months)
for patients with PS 2 (P=0.03) (Fig. 1D in the Supplementary Appendix). Differences
in median survival were observed according to age in patients having the L858R
mutation. Median survival was 29 months (95% CI, 3.3 to 54.6 months) for patients
younger than 60 years, 27 months (95% CI, 21.1 to 32.9 months) for those between 60
and 70 years and 16 months (95% CI, 12.9 to 19 months) for those older than 70 years
(P=0.01, Tarone-Ware P=0.008) (Fig. 1F in the Supplementary Appendix). Differences
were observed according to gender in PS 1 patients; median survival was 28 months
(95% CI, 23.9 to 32 months) in women vs. 16 months (95% CI, 9.3 to 22.7 months) in
men (P=0.01) (Fig. 1H in the Supplementary Appendix).

There were no differences in the distribution of metastases according to type of
mutation, gender, smoking status, PS, or first- vs. second- or third-line erlotinib (data
not shown). Patients younger than 60 years had a higher frequency of bone metastases
(27 patients [40.9%]) than those 60-70 years (19 patients [25.7%]) or those older than
70 years (13 patients [17.3%]) (P=0.007) (data not shown). PFS was 14 months (95%
CI, 11.3 to 16.7 months) for patients without brain metastases and 10 months (95% CI,
5.6 to 14.4 months) for those with brain metastases (P=0.31). Median survival was 28
months (95% CI, 21.5 to 34.4 months) for patients without brain metastases and 18
months (95% CI, 4 to 31.9 months) for patients with brain metastases (P=0.008). PFS

was 16 months (95% CI, 11.8 to 20.2) for patients without bone metastases and 11



months (95% CI, 8.1 to 13.9 months) for patients with bone metastases (P=0.05).
Median survival was 29 months (95% CI, 25.4 to 32.6 months) for patients without
bone metastases and 20 months (95%CI, 16.5 to 23.5 months) for patients with bone

metastases (P=0.07).

Progression-free and overall survival according to response

PFS was not reached for the 24 patients who attained CR, while it was 15 months (95%
CI, 12.2-17.8 months) for the 115 patients with PR, 9 months (95% CI, 5.9 to 12.1
months) for the 38 patients with SD, and 2 months (95% CI, 0 to 4.2 months) for the 20
patients with PD (P<0.001)(Fig. 2A in the Supplementary Appendix). For patients with
CR, median survival was not reached and 3-year survival was 58.7%. For patients with
PR, median survival was 28 months (95% CI, 21.7 to 34.3 months) and 3-year survival
was 32.5%. For patients with SD, median survival was 18 months (95% CI, 10.6 to 25.4
months) and 3-year survival was 0%. For patients with PD, median survival was 9
months (95% CI, 6.6. to 11.4 months) (P < 0.001) (Fig. 2B in the Supplementary
Appendix).

T790M at the time of disease progression
The T790M resistance mutation was assessed in 35 patients at the time of progression —
eight in tumor rebiopsies and 27 in serum DNA drawn at the time of progression. Four

patients harbored the T790M mutation in tumor and eleven in serum.



DISCUSSION

We plan to perform further genetic analyses on available remaining tumor samples in

order to better understand the phenomena involved in progression-free survival.

T790M resistant mutation

The threonine-to-methionine substitution at amino acid position 790 (T790M) of the
EGFR has been described in progressing non-small-cell lung cancers with acquired
resistance to gefitinib or erlotinib.” * This mutation is analogous to an acquired resistant
mutation in chronic myeloid leukemia, a threonine-to-isoleucine mutation at codon 315
(T315I) in the ABL kinase domain.’ In addition, the T790M confers enhanced kinase
activity to primary activating EGFR alleles.® Two studies of patients rebiopsied after
progression identified the T790M mutation in almost 50% of cases. None of the tumors
had K-ras mutations and the T790M was not present in the pre-treatments specimens.7’ 8
Intriguingly, however, Inukai et al discovered the T790M mutation in three of seven
non-responders with gefitinib-sensitive EGFR mutations but in none of 19 responders.9
These findings suggest that the T790M mutation is sometimes present in a minor
population of tumor cells and the detection of a small proportion of T790M mutant
alleles could be useful for predicting gefitinib resistance of non-small-cell lung cancer
with sensitive EGFR mutations.’ Equally tantalizing was the fact that the T790M
mutation was detected in two tumors with K-ras mutations and in four with wild-type
EGFR.’ Recently, a low proportion of T790M was detected in pretreatment tumor
samples from 10 of 26 patients (38%). Again, the relatively high number of
amplification cycles that were required to detect T790M indicates that the mutation is
present in only a small number of cells.'’ The presence of the resistance mutation at
such a low frequency did not preclude significant responses to TKIs among patients
with EGFR-mutant tumors, but it was associated with a striking difference in PFS, with
a median of 7.7 months in patients with a detectable T790M allele, compared to 16.5
months in those without a detectable allele (hazard ratio for progression for the T790M

allele, 11.5, P<0.001)."°

BIM expression



A common signaling cascade has been proposed for EGFR-mutant tumors and chronic
myeloid leukemia.™ "' For example, the BCR-ABL tyrosine kinase increases
phosphorylation and transactivation of STATS, which leads to increased expression of
the antiapoptotic BCL-XL, Ras-Raf-ERK and AKT. Through deregulated AKT activity,
BCR-ABL inhibits the forkhead transcription regulator FOXO3a, which leads to
depletion of the cyclin-dependent kinase-2 inhibitor p27 and the BH3 domain-only-
containing proapoptotic BIM protein.12 Furthermore, BIM mediates imatinib-induced
apoptosis of BCR-ABL leukemic cells,'® and gefitinib or erlotinib dramatically induces
BIM levels in sensitive but not in resistant cell lines.'* '> BIM was induced after
erlotinib in drug-sensitive H3255 (L858R) and PC9 (del 19) cells but not in the drug-
resistant H1650 (del19)'® or H1975 (L858 plus T790M)" cells. No BIM upregulation
was observed in A549 (EGFR wild-type and K-ras mutation) possibly because of
sustained phosphorylation of AKT/ERK." Transcriptome analysis has revealed
upregulation of BIM and p27 as well as downregulation of antiapoptotic MCLI1, cyclin
D1 and heat shock (HSP90) proteins in H1975 cells following effective treatment with a

pan-inhibitor of tyrosine kinases."’

The role of MET

In addition to EGFR, ERBB2 and MET are hyperphosphorylated in human epithelial
cells (HBECs) expressing mutant EGFR and in the adenocarcinoma cell line H1650,
suggesting a role for lateral signaling or crosstalk between various receptor tyrosine
kinases. IGFIR is also more activated in EGFR-mutant cells than in cells with wild-type
EGFR or mutant K-ras.'"® MET amplification was found in 22% of lung cancer samples
that became resistant to gefitinib or erlotinib."”*° Four of nine EGFR-resistant tumors
with MET amplification harbored the EGFR T790M mutation.” In addition, high levels
of immnunoreactivity for hepatocyte growth factor (HGF) are involved in resistance to
gefitinib in lung adenocarcinomas harboring EGFR mutations. HGF reactivates the
phosphatidylinositol-3-kinase/AKT signaling pathway via phosphorylation of MET.?
Only low levels of HGF immunoreactivity were detected in cancer cells of responding
tumors, while high levels were detected in cancer cells of intrinsic resistant tumors and
in one of two tumors with acquired resistance with neither the T790M mutation nor

MET amplification.”'
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Table 1 (Supplementary Appendix). Patient characteristics according to gender

(N=217)
Female Male
N=158 N=59
N (%) N (%) p
Age, median (range) 68 (22-86) 65 (33-86) 0.18
Race 0.81
African & Asian 3(1.9) 1(1.7)
Caucasian 155 (98.1) 58 (98.3)
Smoking History <0.0001
Ex-smoker 22 (13.9) 34 (57.6)
Current smoker 6 (3.8) 7(11.9)
Never-smoker 130 (82.3) 18 (30.5)
ECOG PS 0.34
41 (25.9) 10 (16.9)
1 89 (56.3) 39 (66.2)
22 28 (17.8) 10 (16.9)
Histology 0.47
Adeno 131 (82.9) 45 (76.3)
BAC 16 (10.1) 6 (10.2)
LCC 11 (7) 8 (13.5)
Stage 0.40
111B 8(5.1) 4 (6.8)
v 150 (94.9) 55(93.2)
Erlotinib Treatment Line 0.36
First 86 (54.4) 27 (45.8)
Second 72 (45.6) 32 (54.2)
EGFR Mutation 0.90
del 19 98 (62) 37 (62.7)
L858R 60 (38) 22 (37.2)
Response 0.35
CR 20 (13.7) 4 (7.8)
PR 85 (58.2) 30 (58.8)
CR+PR 105 (71.9) 34 (66.7)
(95%Cl1:64.1-78.6) | (95%CI:52.8-78.1)
SD 29 (19.9) 9 (17.6)
PD 12 (8.2) 8 (15.7)
NE 12 8
Response 0.48
CR+PR 105 (71.9) 34 (66.7)
SD+PD 41 (28.1) 17 (33.3)
EGFR Mutation in Serum 74 (61.7) 23 (52.3) 0.28

Adeno=adenocarcinoma; BAC=bronchioloalveolar adenocarcinoma; LCC=large-cell

carcinoma
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Table 2 (Supplementary Appendix). Patient characteristics according to smoking

history
Ex-smoker Current Smoker Never-smoker
N=56 N=13 N=148
N (%) N (%) N (%) p
Age, median (range) 57 (26-88) 52 (22-78) 70 (40-85) <0.0001
Gender <0.0001
Male 34 (60.7) 7 (53.8) 18 (12.2)
Female 22 (39.3) 6 (46.2) 130 (87.8)
Race 0.53
African & Asian 2 (3.6) 0(0) 2 (1.3)
Caucasian 54 (96.4) 13 (100) 146 (98.7)
ECOG PS 0.86
12 (21.5) 4 (30.7) 35 (23.6)
1 33 (58.9) 7 (53.8) 86 (58.2)
>2 11 (19.6) 2 (15.5) 27 (18.2)
Histology 0.75
Adeno 44 (78.6) 13 (100) 119 (80.5)
BAC 6 (10.7) 0(0) 16 (10.8)
LCC 6 (10.7) 0(0) 13 (8.7)
Stage 0.63
I11B 2 (3.6) 0 (0) 10 (6.7)
v 54 (96.4) 13 (100) 138 (93.3)
Erlotinib Treatment Line 0.24
First 27 (48.2) 4 (30.8) 80 (54.4)
Second 29 (51.8) 9 (69.2) 68 (45.6)
EGFR Mutation 0.24
del 19 38 (67.8) 10 (76.9) 87 (58.8)
L858R 18 (32.2) 3(23.1) 61 (41.2)
Response 0.79
CR 5(10.4) 19.1) 18 (13)
PR 25 (52.1) 6 (54.5) 84 (60.9)
SD 12 (25) 2 (18.2) 24 (17.4)
PD 6 (12.5) 2 (18.2) 12 (8.7)
NE 8 2 10
Response 0.28
CR+PR 30 (62.5) 7 (63.6) 102 (73.9)
(95%CI: 48.2-74.9) | (95%CI: 35.1-85) | (95%CI: 65.9-80.6)
SD+PD 18 (37.5) 4 (36.4) 36 (26.1)
EGFR Mutation in Serum 24 (61.5) 8 (72.7) 65 (57) 0.56

Adeno=adenocarcinoma; BAC=bronchioloalveolar adenocarcinoma; LCC=large-cell

carcinoma
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Table 3 (Supplementary Appendix). Patient characteristics according to age

<60 years 60-70 years >70 years
N=68 N=74 N=75
N (%) N (%) N (%) p
Gender 0.18
Male 24 (35.3) 18 (24.3) 17 (22.7)
Female 44 (64.7) 56 (75.7) 58 (77.3)
Race 0.06
African & Asian 4(5.9) 0 (0) 0 (0)
Caucasian 64 (94.1) 74 (100) 75 (100)
Smoking History <0.0001
Ex-smoker 29 (42.6) 16 (21.6) 11 (14.7)
Current smoker 9(13.2) 2(2.7) 2 (2.6)
Never-smoker 30 (44.2) 56 (75.7) 62 (82.7)
ECOG PS 0.21
20 (30.3) 20 (27.4) 11 (14.2)
1 35 (53) 42 (57.5) 48 (64)
>2 11 (16.7) 11 (15.1) 16 (21.3)
Histology 0.42
Adeno 60 (88.3) 60 (81.2) 56 (74.7)
BAC 6 (8.8) 709.4) 9(12)
LCC 2(2.9) 709.4) 10 (13.3)
Stage 0.89
I11B 5(7.4) 34) 4(5.3)
v 63 (92.6) 71 (96) 71 (94.7)
Erlotinib Treatment Line 0.002
First 23 (33.8) 44 (59.4) 46 (61.3)
Second 45 (66.2) 30 (40.6) 29 (38.7)
EGFR Mutation <0.0001
del 19 57(83.8) 42 (56.8) 36 (48)
L858R 11(16.2) 32 (43.2) 39 (52)
Response 0.21
CR 7(11.7) 10 (14.5) 7 (10.3)
PR 31 (51.7) 46 (66.7) 38 (55.9)
SD 14 (23.3) 11 (15.9) 13 (19.1)
PD 8(13.3) 2(2.9) 10 (14.7)
NE 18 5 7
Response 0.05
CR+PR 38 (63.4) 56 (81.2) 45 (66.2)
(95%CI1:50.6-74.5) (95%CI1:70.3-88.7) (95%Cl1:54.2-76.4)
SD+PD 22 (36.6) 13 (18.8) 23 (33.8)
EGFR Mutation in Serum 29 (61.7) 30 (52.6) 38 (63.3) 0.46

Adeno=adenocarcinoma; BAC=bronchioloalveolar adenocarcinoma; LCC=large-cell

carcinoma
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Table 4 (Supplementary Appendix). Patient characteristics according to ECOG PS

ECOGO0 ECOG 1 ECOG £2
N=51 N=128 N=38
N (%) N (%) N (%) p
Age, median (range) 62 (22-85) 70 (35-88) 69 (33-86) 0.03
Gender 0.34
Male 10 (19.6) 39 (29.7) 10 (26.3)
Female 41 (80.4) 89 (70.3) 28 (73.7)
Race 0.21
African & Asian 0 (0) 2 (1.6) 2(5.3)
Caucasian 51 (100) 126 (98.4) 36 (94.7)
Smoking History 0.86
Ex-smoker 12 (23.5) 33 (25.8) 11 (28.9)
Current smoker 4 (7.8) 8(6.2) 1(2.6)
Never-smoker 35 (68.7) 87 (68) 26 (68.5)
Histology 0.86
Adeno 42 (82.3) 105 (82) 29 (76.4)
BAC 6 (11.8) 12 (9.4) 4 (10.5)
LCC 3(5.8) 11 (8.6) 5(13.1)
Stage 0.51
I11B 3(5.9) 8 (6.3) 1(2.6)
v 48 (94.1) 120 (93.7) 37 (97.4)
Erlotinib Treatment Line 0.44
First 23 (45.1) 68 (53.1) 22 (57.9)
Second 28 (54.9) 60 (46.9) 16 (42.1)
EGFR Mutation 0.86
del 19 33 (64.7) 79 (61.7) 23 (60.5)
L858R 18 (35.3) 49 (38.3) 15 (39.5)
Response 0.23
CR 9 (20.4) 11 (9) 4(12.9)
PR 27 (61.4) 71 (58.2) 17 (54.8)
SD 6 (13.6) 24 (19.7) 8 (25.8)
PD 2 (4.6) 16 (13.1) 2 (6.5)
NE 7 6 7
Response
CR+PR 36 (81.8) 82 (67.2) 21 (67.7) 0.12
(95%CI1:67.5-90.5) | (95%CI:58.4-75) | (95%CI:39.6-70)
SD+PD 8 (18.2) 38 (32.8) 10 (32.3)
EGFR Mutation in Serum 15 (44.1) 61 (58.7) 21 (80.8) 0.02

Adeno=adenocarcinoma; BAC=bronchioloalveolar adenocarcinoma; LCC=large-cell

carcinoma
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Table 5 (Supplementary Appendix). Patient characteristics according to treatment line

First-Line Second-Line
N=113 N=104
N (%) N (%) p
Age, median (range) 70 (26-88) 62 (22-85) <0.0001
Gender 0.20
Male 27 (23.9) 32 (30.8)
Female 86 (76.1) 72 (69.2)
Race 0.14
African & Asian 4 (3.5) 0 (0)
Caucasian 109 (96.5) 104 (100)
Smoking History 0.24
Ex-smoker 28 (24.8) 28 (26.9)
Current smoker 4 (3.5) 9 (8.7)
Never-smoker 81 (71.7) 67 (64.4)
ECOG PS 0.44
0 23 (20.3) 28 (26.9)
1 68 (60.2) 60 (57.7)
>2 22 (19.5) 16 (15.4)
Histology 0.11
Adeno 88 (77.9) 88 (84.6)
BAC 15 (13.3) 7 (6.7)
LCC 10 (8.8) 9 (8.7)
Stage 0.05
I11B 6 (5.3) 6 (5.8)
v 107 (94.7) 98 (94.2)
EGFR Mutation 0.57
del 19 68 (60.2) 67 (64.4)
L858R 45 (39.8) 37 (35.6)
Response 0.70
CR 13 (12.7) 11 (11.6)
PR 62 (60.8) 53 (55.8)
SD 19 (18.7) 19 (20)
PD 8 (7.8) 12 (12.6)
NE 11 9
Response 0.35
CR+PR 75 (73.5) 64 (67.4)
(95%CI.64.1-81.2) (95%CI:57.3-76)
SD+PD 27 (26.5) 31 (32.6)
EGFR Mutation in Serum 49 (57.6) 48 (61.5) 0.63

Adeno=adenocarcinoma; BAC=bronchioloalveolar adenocarcinoma; LCC=large-cell

carcinoma
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Table 6 (Supplementary Appendix). Metastatic sites

N (%)
Lung 142 (66)
Lymph nodes 54 (25.1)
Pleura 43 (20.1)
Skin 3(1.4)
Brain 30 (13.8)
Bone 59 (27.4)
Liver 20 (9.3)
Pericardium 4 (1.8)
Adrenal 6 (2.7
Median no. metastases 2 (1-6)
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Table 7 (Supplementary Appendix). Toxicities

All Grade 3-4

Toxicities Toxicities
N (%) N (%)
Skin 151 (69.6) 16 (7.4)
Diarrhea 95 (43.8) 8 (3.7)
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Supplementary Figure 1. Progression-free and overall survival in subgroups of patients.

1A. Progression-free survival according to gender (blue, female; red, male)

1B. Survival according to gender (blue, female; red, male)

1C. Progression-free survival in patients with L858R according to gender (blue, female; green, male)

1D. Survival according to ECOG PS (blue, PSO; red, PS1; green, PS2)

1E. Progression-free survival in patients with L858R according to age (blue, <60; green, 60-70; red, >70)
1F. Survival in patients with L858R according to age (blue, <60; green, 60-70; red, >70)

1G. Progression-free survival in PS1 patients according to gender (blue, female; green, male)

1H. Survival in PS1 patients according to gender (blue, female; green, male)

10
1
e
e
Zoo e
1: :
& o B a4
02 8 82
[— - 9 (61119
p=0.003 5 )
a8 ]
Luie] 0w non f el <000 o
C Marntls O
1o e
oe LI
i 06+ fre
& 0.4 £ os . i
Lyl a7y
0z H a3+ : I-.-
p=0.004 L6 (128.8) p=0.03 L3z masan
o0 H e :
x X X k ' v 08 1800 080 080 so5a .00
L 0non 0,00 30 00 L1 00
Months Mooty
E F =TT e
1.0 iad
[1LE [T ¢ P i
ihu- sl . <Gl 29 {3.3.54.6)
= i H
! i i
= i : i £ - i -
s L, Y56 U eE2) ! 1570 16 (12.9.19)
i oL e b s
23+ L5270 10 @.4.206) 9z 6070 27 (21.1-32.9)
PE0T0 16 (11.4-20.6) ” p=0.01 Taiane Waie p=0.008
.04 : T
T T T T T T -m;w IG:W 0 M?IW l':l:W .
00 12009 e ML W 000 B T
G Months
‘" 10+
b o
LIS ap
£ z
H =
£ 2
& & o4
bz 02 o
p=0.01 e [
LT T
T T T T T T T T T T T T
00 L) =W ol . A L] o0 e oo “d 00



Supplementary Figure 2. Progression-free (2A) and overall (2B) survival according to response (blue, CR; red, PR; brown, SD; green, PD)
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