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Molecular targeted therapy based on EGFR tyrosine kinase inhibitors (EGFR-TKI) is currently a state of the art option
for management of advanced stage NSCLC. Activating EGFR mutations are preferable for a good treatment response to
EGFR-TKI. The presented retrospective study evaluated a clinical observation of EGFR-TKI aiming at its efficacy and safety
in comparison to a standard chemotherapy in the first-line treatment of advanced stage NSCLC.

Total number of patients with advanced stage (IIIB, IV) EGFR mutation-positive NSCLC was 54 of which 23 were treated
with EGFR-TKI and 31 patients with various chemotherapy regimens in the first line. The treatment efficacy was characterized
in terms of disease control rate (DCR), progression-free survival (PFS) and overall survival (OS). The comparison of DCR
was performed using Fisher’s exact test and the differences in survival were tested using log-rank test.

DCR for EGFR-TKI treatment was 95.6% vs. 70.9% for chemotherapy (p=0.032). Median of PES in patients treated with
EGFR-TKI was 7.2 months vs. 2.5 months in patients treated with chemotherapy (p<0.001). Median of OS was 14.5 months
vs. 21.4 months (p=0.729). EGFR-TKI was associated with higher incidence of skin rash and diarrhoea; chemotherapy was
associated with higher incidence of haematologic adverse events and nausea or vomiting.

The analysis results showed a favourable DCR and PFS in patients treated with EGFR-TKI in the first line. The non-
significant difference in OS could be attributed to a cross-over during the patient follow-up as well as the differences in
performance status and age between both groups. EGFR-TKI is the optimal choice for the first-line treatment of EGFR

mutation-positive NSCLC.
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Lung cancer is one of the most common human malignant
diseases and the leading cause of cancer-related deaths world-
wide [1]. The most common histological type is non-small cell
lung cancer (NSCLC), which accounts for approximately 85%
of lung cancers [2]. Molecular targeted therapy based on tyro-
sine kinase inhibitors, directed at the epidermal growth factor
receptor (EGFR) is one of the novel options for management
of advanced stage NSCLC. Two low-molecular EGFR tyrosine
kinase inhibitors (EGFR-TKI), gefitinib and erlotinib, have
been developed and approved for the treatment of advanced-
stage NSCLC. A presence of activating mutations in EGFR
gene is currently the best predictor of therapeutic effect of
EGFR-TKI in patients with advanced-stage NSCLC [3-12].
The reported frequency of activating EGFR mutations ranges
from 5 to 20%, predominantly in Asians, women, patients

with adenocarcinoma histology and never-smokers [13-16].
The most common mutation types found by far are several
deletions in EGFR exon 19 and one substitution in EGFR exon
21 (assigned as L858R) [17].

Results of randomized phase III clinical trials IPASS [18],
OPTIMAL [19] and EURTAC [20] recently showed higher efhi-
cacy and also a better toxicity profile of the first-line treatment
with EGFR-TKI (both, gefitinib and erlotinib) in comparison
with standard chemotherapy regimens in population of EGFR
mutation-positive NSCLC patients. These findings resulted to
a change of recommendations for therapy of advanced stage
NSCLC with the EGFR-TKI being recommended for the first-
line treatment of EGFR mutation-positive patients [21].

We conducted a retrospective study based on clinical expe-
rience to evaluate efficacy and safety of erlotinib and gefitinib
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Figure 1. Treatment used in the first line.

in comparison with chemotherapy in the first-line treatment
of advanced-stage EGFR mutation-positive NSCLC patients.
The evaluations were mainly directed at comparison of the
disease control rate (DCR), progression-free survival (PFS)
and toxicity profile.

Methods

Study design and patients. We analysed data of patients
with cytologically or histologically confirmed advanced-stage
(IIIB, IV) NSCLC. Patients were diagnosed and treated at the
Department of Tuberculosis and Respiratory Diseases in the
University Hospital in Pilsen. In total, 613 patients were tested
for presence of EGFR mutation. Of them 54 patients, who were
tested positive for either exon 19 deletion or exon 21 L858R
point mutation were further evaluated in two groups [Fig. 1].
The first group consisted of 23 patients treated with EGFR-TKI
in the first line administered at the standard approved doses; 11
patients treated with erlotinib (150 mg per day) and 12 patients
treated with gefitinib (250 mg per day); the treatment was con-
tinued until disease progression or development of intolerable
toxic effects. The second group consisted of 31 patients treated
in the first line with one of standard chemotherapy regimens
administered at the standard approved doses; 10 patients treated
with paclitaxel\carboplatin (paclitaxel 175 mg/m* on day 1 and
carboplatin AUC 5 on day 1 every 3 weeks), 5 patients treated
with gemcitabine\carboplatin (gemcitabine 1000 mg/m?* on days
1 and 8, carboplatin AUC 5 on day 1 every 3 weeks), 4 patients
treated with gemcitabin\paclitaxel\carboplatin (paclitaxel
175 mg/m? on day 1, carboplatin AUC 5 on day 1 and gem-

citabine 1000 mg/m? on day 1 and 8 every 3 weeks), 3 patients
treated with gemcitabin\cisplatin carboplatin (gemcitabine 1000
mg/m?* on days 1 and 8, cisplatin 80 mg/m? on day 1 every 3
weeks), 3 patients treated with paclitaxel\carboplatin\bevacizu-
mab (paclitaxel 175 mg/m?* on day 1, carboplatin AUC 5 on day
1 and bevacizumab 7.5 mg/m? every 3 weeks), 2 patients treated
with docetaxel\carboplatin (docetaxel 75 mg/m?* on day 1 and
carboplatin AUC 6 on day 1 every 3 weeks), 1 patient treated
with pemetrexed\carboplatin (pemetrexed 500 mg/m?* on day 1
and carboplatin AUC 6 on day 1 every 3 weeks), 1 patient treated
with pemetrexed\cisplatin (pemetrexed 500 mg/m?* on day 1 and
cisplatin 75 mg/m? on day 1 every 3 weeks), 1 patient treated
with etoposide\cisplatin (etoposide 100 mg/m* on day 1, 2, 3
and cisplatin 120 mg/m?* on day 1 every 3 weeks) and 1 patient
treated with vinorelbine\cisplatin (vinorelbine 25 mg/m?* on
day 1 and 8 and cisplatin 80 mg/m? on day 1 every 3 weeks).
Chemotherapy was scheduled for up to six cycles unless de-
velopment of intolerable toxic effects or disease progression
occurred. The patients” characteristics are summarized in the
Table 1. Patients who underwent sequential or concurrent
chemoradiation were excluded from the analysis. After the end
of first-line treatment, second-line treatment was noted reveal-
ing on a possible cross-over.

Clinical assessments and statistical methodology. Clini-
cal follow-up controls including physical examination, plain
chest skiagram and routine laboratory tests were performed
every 3-4 weeks. CT or PET-CT controls were performed
after 2 or 3 months of treatment with EGFR-TKI or after 2-3
cycles of chemotherapy. Treatment response was assessed using
Response Evaluation Criteria in Solid Tumors (RECIST) [22].
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Age of patients was compared by means of Mann-Whitney
test. Fischer’s exact test was used for comparison according to
sex, smoking history, stage and Eastern Cooperative Oncol-
ogy Group (ECOG) performance status (PS). Comparison
of DCR was performed using Fischer’s exact test. Evaluation
of survival probabilities (PFS and OS) was performed based
on Kaplan-Meier survival curves; all point estimates were
accompanied with 95% confidence intervals. The differences
in survival were tested using the log-rank test. Moreover,
multivariable Cox proportional hazards model was used to
evaluate influence of all potential predictive and prognostic
factors on PFS and OS. As alevel of statistical significance,
p value of 0.05 was used. Adverse events and serious adverse
events were recorded and classified by grade according to the
National Cancer Institute Common Terminology Criteria for
Adverse Events version 3.0. [23]

EGFR mutation analysis. The tumor specimens acquired
during an initial bronschoscopy examination were evaluated
by a senior cytologist using a regular giemsa staining. In
a few cases a tumor biopsy was processed into formalin-fixed
paraffin embedded (FFPE) histology sections. The cytology
slides or, eventually, the FFPE sections, were submitted for
molecular genetic test being included detection of somatic
mutations in EGFR gene. If it was necessary, tumour cells

Table 1. Basic clinical characteristics of patients

were carefully selected and removed from the samples by
laser microdissection using P.A.L.M. microlaser instrument
[Carl Zeiss Microlmaging GmbH, Germany]. The microdis-
sected cells were collected directly into the PCR buffer and
processed without a special DNA extraction step. In all other
cases the DNA was extracted from tissue cells by a standard
spin column procedure using JetQuick Tissue DNA Issolation
Kit [GENOMED GmbH, Loehne, Germany]. The mutations in
exons 19 and 21 of EGFR gene Genoscan EGFR kits [Genomac
International, Prague, Czech Republic] utilizing a denaturing
capillary electrophoresis (DCE) technique on ABI PRISM
3100 16-capillary genetic analyzer. Detected mutations were
identified by regular DNA sequencing using a BigDye v 3.0
chemistry (Applied Biosystems, Foster City, CA). In rare cases,
where the overall fraction of mutated DNA was below the 20%
minimum required for DNA sequencing, mutation was identi-
fied indirectly after forming only a homoduplex fragment with
a given known mutation reference standard.

Results

In a group treated with EGFR-TKI in the first line (n=23),
complete response (CR) was achieved in 3 (13.0%), partial
response (PR) in 7 (30.4%) and stable disease (SD) in 12

Chemotherapy in the first line (n = 31)

EGFR-TKI in the first line (n = 23)

Sex

Female 20 35.50%
Male 11 64.50%
Age

Median 64

Average 63

Smoking status

Non-smoker 18 60.00%
Present or former smoker 12 40.00%
Histological type

Adenocarcinoma 22 71.00%
Squamous-cell carcinoma 9 29.00%
ECOG PS

0 5 16.10%
1 24 77.40%
2 2 6.50%
3 0.00%
4 0 0.00%
Stage

I11B 9 29.00%
v 22 71.00%
Brain metastases 3 9.7%
Second-line treatment

EGFR-TKI 31 100%
Chemotherapy - -

BSC 0 0%

Fisher's exact test p=0.370

18 78.30%

5 21.70%
Mann-Whitney test p =0.004

74
71

Fisher's exact test p =0.590

12 52.20%

11 47.80%
Fisher's exact test p =0.092

21 91.30%

2 8.70%
Fisher's exact test p=0.021

3 13.00%

11 47.80%

8 34.80%

4.30%

0 0.00%
Fisher's exact test p=0.200

3 13.00%

20 87.00%
2 8.7% Fisher's exact test p=0.999

10 43.5%
13 56.5% Fisher's exact test p <0.001
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Figure 2. Comparison of best treatment response between EGFR M+
NSCLC patients treated with chemotherapy vs. EGFR M+ NSCLC patients
treated with EGFR-TKI in the first line (complete response — CR; partial
response — PR; stable disease — SD; progressive disease - PD).

PFS
1.0 5 - Chemotherapy
= | —— EGFR-TKI
=1 |
2 0.8 p < 0.001
2 (Log-rank test)
T
s 0.6 1
»
®
o 0.4
(=4
=
w
¢
o 0.2 4
g
o
0.0 T —_— T T T T T ]
0 6 12 18 24 30 3% 42 43 54 60

Time (months)

Figure 3. Comparison of progression-free survival (PFS) between EGFR
M+ NSCLC patients treated with chemotherapy vs. EGFR M+ NSCLC
patients treated with EGFR-TKI in the first line.

patients (52.2%), for an overall disease control rate (DCR) of
95.6%. In a group treated with chemotherapy in the first line
(n=31), CR was achieved in 1 (3.2%), PR in 8 (25.8%), SD in
13 patients (41.9%), resulting in an overall disease control rate
(DCR) 0f70.9%. The DCR difference between the two groups
proved statistically significant (p=0.032) [Fig. 2]. Median of
PES in patients treated with EGFR-TKI was 7.2 months vs. 2.5
months in patients treated with chemotherapy with a statistical
significance (p<0.001) [Fig. 3]. This trend was confirmed
with multivariable Cox model, HR: 0.28 (95% CI 0.15 - 0.53)
(p<0.001). Median of OS in patients treated with EGFR-TKI
was 14.5 months vs. 21.4 months in patients treated with
chemotherapy (p=0.729) [Fig. 4]. This trend was confirmed
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Figure 4. Comparison of overall survival (OS) between EGFR M+ NSCLC
patients treated with chemotherapy vs. EGFR M+ NSCLC patients treated
with EGFR-TKI in the first line.

with multivariable Cox model, HR: 1.03 (95% IS 0.52 - 2.06)
(p=0.932). The group treated with chemotherapy in the first
line involved more patients in younger age categories (median
64 years vs. 74 years; p=0.004) and patients with better ECOG
PS at the start of first-line treatment (PS 0: 16.1% vs. 13.0%, PS
1: 77.4% vs. 47.8%, PS 2: 6.5% vs. 34.8%, PS 3: 0.0% vs. 4.3%;
p=0.021). There were not statistically significant differences
in sex (p=0.370), smoking history (p=0.590), histological type
(p=0.092) and clinical stage (p=0.200). In the group treated
with chemotherapy in the first line 31 patients (100%) were
subsequently treated with EGFR-TKI in the second line. In
the group treated with EGFR-TKI in the first line 10 patients
(43.5%) were treated with chemotherapy in the second line
and 13 patients (56.5%) were treated with best supportive
care after ending of the first-line treatment. The difference
in second-line treatment between compared groups proved
statistically significant (p<0.001).

Neutropenia was reported in 1 patient (4.3%) treated with
EGFR-TKI vs. 14 patients (45.2%) treated with chemotherapy
(p=0.002) including 4 (12.9%) events classified as grade 3 or 4.
Thrombocytopenia was reported in 2 patients (8.7%) treated
with EGFR-TKI vs. 8 patients (25.8%) treated with chemo-
therapy (p=0.161) including 2 (6.5%) events classified as grade
3 or 4. Anemia was not reported in any patient treated with
EGFR-TKI vs. 6 patients (19.4%) treated with chemotherapy
(p=0.032) including 2 (6.5%) events classified as grade 3 or
4. No grade 3 or 4 haematologic adverse events were assesed
in patiens treated with EGFR-TKI. Vomiting or nausea was
reported in 3 patients (13.0%) treated with EGFR-TKI vs. 10
patients (32.3%) treated with chemotherapy (p=0.122); grade
3 or 4 was reported in 1 patient (4.3%) treated with EGFR-TKI
vs. 3 patients (9.7%) treated with chemotherapy. Increased
AST/ALT was reported in 9 patients (39.1%) treated with
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Figure 5. Comparison of most common adverse events (AE) between patients treated with chemotherapy vs. patients treated with EGFR-TKI in the first line.

EGFR-TKI vs. 9 patients (29.0%) treated with chemotherapy
(p=0.561); grade 3 or 4 was reported in 1 patient (3.2%)
treated with EGFR-TKI vs. 1 patient (4.3%) treated with
chemotherapy. Paraesthesias of any grade were not reported
in any patient treated with EGFR-TKI vs. 8 patients (25.8%)
treated with chemotherapy (p=0.015); grade 3 or 4 were not
reported. Skin rash was reported in 17 patients (73.9%) treated
with EGFR-TKI vs. 1 patient (3.2%) treated with chemotherapy
(p<0.001); grade 3 or 4 was reported in 1 patient (4.3%) treated
with EGFR-TKI vs. none patient treated with chemotherapy.
Diarrhoea was reported in 6 patients (26.1%) treated with
EGFR-TKI vs. 3 patients (9.7%) treated with chemotherapy
(p=0.148), grade 3 or 4 was not recorded. Paronychia were
recorded in 2 patients (8.7%) treated with EGFR-TKI vs.
none patient treated with chemotherapy (p=0.177); grade 3
or 4 were not reported. Anorexia was recorded in 4 patients
(12.9%) treated with EGFR-TKI vs. 2 patients treated with
chemotherapy (p=0.999); grade 3 or 4 were not reported. The
difference in grade 3 or 4 adverse events between compared
groups was not statistically evaluated due to low number of
events reported. No ILD-like events or cases of toxic death were
reported in either group. Comparison of treatment associated
adverse events is summarized in Figure 5.

Discussion

The study results proved statistically significant differences
in DCR and PFS between patients treated in the first line

with EGFR-TKI and patients treated with standard chemo-
therapy regimens in a selected population of patients with
advanced-stage EGFR mutation-positive NSCLC. This result
is in accordance with previously published phase III clinical
trials [18-20].

When evaluating OS, it is necessary to mention the fact
that, the difference in OS was not reached mainly due to cross-
over and significant difference in the second-line treatment
between both compared groups. All patients in chemotherapy
group were subsequently treated with EGFR-TKI, while only
10 patients (43.5%) initially treated with EGFR-TKI later
crossed to EGFR-TKI and 13 patients (56.5%) received best
supportive care. The difference in the second-line treatment
is in a strong correlation with the fact that the group treated
with EGFR-TKI in the first line involved more patients in older
age categories (p=0.004) and patients with worse performance
status (p=0.021). In comparison with previously performed
studies comparing chemotherapy and EGFR-TKI in EGFR
mutation-positive NSCLC patients [18-20] we found shorter
survival (PES, OS) for both groups, this could be explained
by fact that patients included in our study were in worse per-
formance status,higher age and those with symptomatic brain
metastases were not excluded from evaluations.

The higher incidence of treatment-related adverse effects of
chemotherapy, including haematologic toxicity (neutropenia,
anemia, thrombocytopenia) as well as nausea or vomiting.

is a further confirmation of better toxicity profile of EGFR-
TKI. The higher incidence of diarrhoea as well as the skin
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rash in patients treated with EGFR-TKI has also previously
been frequently reported. Moreover, the skin rash represents
a potential predictive tool [24]. The more favourable toxicity
profile of EGFR-TKI in comparison with standard chemo-
therapy is related to improvement of patient’s quality of life,
as reported in the IPASS trial [18].

Recently reported results of randomized phase III clinical
trials [18-20] did not show major differences in OS mainly due
to cross-over, which is consistent with results of our study. This
finding indicates that the treatment with EGFR-TKI in patients
harboring activating EGFR mutation is highly effective even
in the second-line setting. The results of our study confirmed
that treatment with EGFR-TKI is more effective accompanied
with milder side-effects than chemotherapy in the first line
suggesting that EGFR-TKI is currently the optimal choice for
the first-line treatment of patients with advanced-stage EGFR
mutation-positive NSCLC. Nonetheless, our data for cross-
over show still a reasonable survival if EGFR-TKI is received in
the second line following a standard chemotherapy. An option
of immediate chemotherapy with possible continuation by
EGFR-TKI should therefore be considered in patients whose
EGFR mutation status is not available at the time of the initial
therapy decision making.

In our study we focused strictly on the presence of activating
EGFR mutations, which is currently the exclusive biomarker
routinely used for the first-line treatment decision making in
the clinical practice. It should be mentioned that there are some
other genetic alterations predicting de novo or acquired resist-
ance to EGFR-TKI treatment such as EGFR T790M mutation
in exon 20 [25-27] or genetic alterations resulting in activation
of PI3K/AKT pathway [28, 29], but robust clinical data are still
missing. Revealing mechanisms of resistance as well as looking
for novel strategies to overcome resistance to EGFR-TKI is going
to be a great challenge for the future research.

Conclusion

This retrospective direct comparison of efficacy and toxic-
ity of EGFR-TKI and standard chemotherapy in the first-line
treatment of patients with advanced-stage EGFR muta-
tion-positive NSCLC based on clinical experience of single
European department clearly showed higher DCR, longer
PFS and more favourable toxicity profile of EGFR-TKI in
comparison with chemotherapy. Genetic testing of activating
EGFR mutations in patients with advanced-stage NSCLC plays
a crucial role for the best first-line treatment decision.
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