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The effect of TKI therapy and chemotherapy treatment
delivery sequence on total progression-free survival in
patients with advanced EGFR-mutated NSCLC
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Abstract. The present study aimed to evaluate the total
progression-free survival (PFS) time of the 1st-line chemo-
therapy (CHT)/2nd-line tyrosine kinase inhibitor (TKI) and
Ist-line TK1/2nd-line CHT therapeutic regimens. Data from
patients with non-small-cell lung cancer (NSCLC) harboring
sensitizing epidermal growth factor receptor (EGFR) muta-
tions, who had received both TKI and platinum CHT were
retrieved from the Shandong Cancer Hospital (Jinan, China)
database. A total of 89 patients were included, 50 of whom
were treated with the 1st-line CHT/2nd-line TKI regimen and
the remaining 39 patients underwent a Ist-line TKI/2nd-line
CHT regimen. The differences in total PFS time between the
two regimens were analyzed. The median total PFS time was
14.28 months with the 1st-line CHT/2nd-line TKI regimen and
17.77 months with the Ist-line TKI/2nd-line CHT regimen
(adjusted hazard ratio, 0.96; 95% confidence interval (CI),
0.56-1.66; P=0.886). A significant difference in PFS time was
revealed between the two strategies when comparing only the
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Ist-line or 2nd-line treatments (all P<0.001). The objective
response rate (RR) was 52.0% for those treated with 1st-line
CHT/2nd-line TKI and 38.5% for the reverse regimen. After
adjusting for associated factors, the odds ratio for the RR
was 2.77 (95% CI: 0.77-9.90; P=0.117). The current results
revealed that there was no significant difference between the
total PFS time of patients with NSCLC undergoing the 1st-line
CHT/2nd-line TKI regimen compared with patients with
NSCLC undergoing the 1st-line TK1/2nd-line CHT regimen.

Introduction

Mutations in the epidermal growth factor receptor (EGFR)
gene are present in ~17 (Caucasians) and 40% (East Asians)
of lung adenocarcinoma in 2015 (1). Deletions in exon 19 and
a point mutation in exon 21 (L858R) are common and account
for 90% of all EGFR mutations in Asians with non-small-cell
lung cancer (NSCLC) (2). Patients with advanced
EGFR-mutant NSCLC may experience notable tumor reduc-
tion and continued responses following treatment with EGFR
tyrosine kinase inhibitors (TKIs) (3,4). EGFR and its cognate
ligands regulate tumor proliferation and growth. EGFR TKIs
are successful in the treatment of in EGFR-mutant NSCLC
patients because of the oncogene-addicted biology of this
disease (4,5). Nevertheless, 10-14 months after peroral admin-
istration of TKIs, specific drug resistance occurs and results
in progressive disease (3-6). A previous study investigated
the best treatment method following EGFR TKI-acquired
resistance (AR); EGFR T790M is the most common mutation
associated with AR to EGFR TKI therapy, and AZD9291 is an
oral third-generation TKI that inhibits T790M (7.8).

The clinical benefits of TKI treatment of NSCLC are
more likely to be observed in patients with an EGFR muta-
tion, non-smokers, women, patients with adenocarcinoma
and patients of Asian ethnicity (9,10). Patients with advanced
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NSCLC may receive 1st-line TKIs or chemotherapy (CHT)
followed by 2nd-line CHT or TKIs as an alternative treat-
ment (3-6). The choice between administration of CHT
or TKIs as the Ist-line therapy is controversial. Despite the
improved progression-free survival (PFS) time in 1st-line TKI
therapy, the overall survival (OS) was revealed to be similar in
several prospective trials (4,6). To date, there is little available
data on the most effective sequence of TKI and CHT treatment
in NSCLC. The order delivery of these systemic therapies may
result in different PFS times.

The present study investigated the total PFS time (Ist-line
PFS plus 2nd-line PFS) of the 1st-line CHT/2nd-line TKI
regimen. The 1st-line CHT/2nd-line TKI regimen is some-
times utilized in clinical practice, but the associated total
PFS time has not yet been evaluated prospectively. Although
a TKI is recommended as 1st-line treatment in patients with
EGFR-mutant NSCLC by clinical guidelines (11), the benefits
of TKIs have only been observed with Ist-line treatment and
have not affected total PFS time (Ist-line PFS plus 2nd-line
PES) and OS time. A number of randomized controlled
trials, including EURTAC, WITOG3405 and IPASS, have
also reported that OS data of patients receiving different
therapeutic strategies (Ist-line CHT/2nd-line TKI and Ist-line
TKI1/2nd-line CHT) is similar (3-6,12). Notably, in clinical
practice, certain patients cannot tolerate chemotherapy after
the development of TKI resistance due to low performance
status and tumor progression. Therefore, the present retro-
spective study of patients with NSCLC harboring sensitizing
EGFR mutations aimed to elucidated the total PFS time of a
1st-line CHT/2nd-line TKI regimen compared with the 1st-line
TKI/2nd line CHT regimen.

Patients and methods

Patient selection. The authors reviewed internal databases
from Shandong Cancer Hospital (Jinan, China) between
January 2012 (when Ist-line treatment was initiated) and April
2016 with a hospital review board approved protocol. The
medical histories of patients with Stage IV NSCLC harboring
EGFR mutations were reviewed to confirm which patients had
received 1st-line CHT/2nd-line TKI or Ist-line TKI/2nd-line
CHT treatment regimens (13). The lung tumor staging in the
present study was conducted according to the 8th edition of
the TNM stage classification (13). The Ist-line treatment was
terminated after progressive disease occurred and patients
then received 2nd-line treatment. Disease progression was
defined according to radiographic identification of significant
tumor growth, and resulted in a change in therapy. Included
patients received either the 1st-line CHT/2nd-line TKI or the
Ist-line TK1/2nd-line CHT treatment regimen. In the present
study, only patients harboring confirmed EGFR mutations
were included. EGFR mutation testing was performed by
the molecular diagnostic core laboratory of the Department
of Pathology in Shandong Cancer Hospital. Patients were
treated with erlotinib or gefitinib, because both TKIs are
commercially available in China (14). Moreover, no patients
who had participated in other clinical trials associated with the
Ist-line CHT/2nd-line TKI regimen, or the reverse regimen,
were included in the present study. The exclusion criteria for
patients were: i) Incomplete patient records, ii) TKIs and CHT
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treatment given simultaneously, iii) a treatment interval more
than one month between two regimens, iv) if TKI therapy
or CHT was terminated due to toxicity rather than tumor
progression, v) if they had another active malignancy and
vi) if they exhibited an NSCLC histology at diagnosis (15,16).
In total, the present study included 89 patients according
to the inclusion criteria. Of the total patients, 50 received
the Ist-line CHT/2nd-line TKI regimen and the remaining
39 were treated with the 1st-line TKI/2nd-line CHT regimen.
In the 1st-line CHT/2nd-line TKI group, 26 men (52.0%)
and 24 women (48.0%) were included with a median age of
54 years (age range, 37-81). The 1st-line TKI/2nd-line CHT
group included 18 men (46.2%) and 21 women (53.8%) with a
median age of 54 years (age range, 41-71). A total of 84.0% from
the 1st-line CHT/2nd-line TKI group and 92.3% of the 1st-line
TKI1/2nd-line CHT group were administered pemetrexed as
chemotherapy (Table I). The present study was approved by
The Institutional Review Board of Shandong Cancer Hospital
(Jinan, China; IRB number: SDCH20170136).

Data collection. Medical data of patients were obtained from
medical records, including age, sex, body mass index, smoking
status, prealbumin levels, performance status, tumor status,
lymph node status, metastasis sites, brain and lung metastasis
status, Tumor-Node-Metastasis staging (13), EGFR mutation
status, chemotherapeutic regimen and history of palliative
radiotherapy. The authors reviewed and abstracted treatment
courses, including treatment of EGFR TKIs, time of receiving
Ist- and 2nd-line treatment (defined as the period from the
initiation of 1st- or 2nd-line treatment until tumor progression).
The Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS) and basal information were recorded at the
beginning of treatment (17). Official EGFR mutation reports of
all cases were reviewed from the clinical records, according to
a PCR-based allele-specific assay or direct sequencing (18,19).

Response and survival evaluation. The objective response
rate (RR) to 1st-line or 2nd-line treatment was assessed in
accordance with the Response Evaluation Criteria in Solid
Tumors (RECIST) by two radiologists who were blinded to
the therapeutic regimen (20). A partial response to RECIST
was defined as a =230% decrease in the sum of the longest
diameter for all target lesions. Additionally, disease progres-
sion was defined as a =20% increase in the sum of the longest
diameter for all target lesions or newly found lesions. RR was
determined by the percentage of partial response to RECIST
when analyzing the patients' best response during treatment.
Total RR was defined as the percentage of RECIST's partial
response during the whole regimen including 1st- and 2nd-line
treatment. The baseline scan was obtained prior to treatment
initiation. The 2nd-line treatment was detected after the
identification of clinical disease progression during Ist-line
treatment. The authors estimated PFS time in both groups with
different therapeutic strategies. PFS time was defined as the
period from treatment initiation to the date of disease progres-
sion or death. Both 1st- and 2nd-line progress-free survival
(PFS) time were recorded. Total PFS time was calculated by
the addition of 1st- and 2nd-line PFS time. High resolution CT
was performed every 2 months to assess the patient's response
to the treatment regimes. The longest follow-up of patients in
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Table I. Demographics and treatment regime of patients with non-small cell lung cancer with EGFR mutations.
Treatment regime
Patient characteristics Ist-line CHT + 2nd-line TKI (n=50)  1st-line TKI + 2nd-line CHT (n=39)  P-value
Sex, n (%) 0.584
Male 26 (52.0) 18 (46.2)
Female 24 (48.0) 21 (53.8)
Median age, years (range) 54 (37-81) 54 (41-71) 0.180
Smoking status, n (%) 0919
Never-smoker 38 (76.0) 30  (76.9)
Former/current smoker 12 (24.0) 9 (23.1)
Mean body mass index, kg/m? (SD) 23.69 (2.57) 25.06 (2.27) 0.329
Mean prealbumin level, g/l (SD) 0.24 (0.06) 0.26 (0.06) 0.880
Performance status 0-1, n (%) 24 (48.0) 12 (30.8) 0.100
Pathological subtype, n (%) 0.206
Adenocarcinoma 48  (96.0) 39 (100.00)
Other 2 4.0) 0 0.0)
Tumor status =3, n (%) 24 (48.0) 15  (38.5) 0.368
Lymph node status=3, n (%) 24 (48.0) 17  (43.6) 0.679
Metastasis sites =3, n (%) 12 (24.0) 12 (30.8) 0475
Brain metastasis, n (%) 15  (30.0) 8§ (20.5) 0.310
Lung metastasis, n (%) 16 (32.0) 18 (46.2) 0.173
EGFR mutation, n (%) 0.173
Exon 19 deletion 16 (32.0) 18 (46.2)
L858R 34  (68.0) 21 (53.8)
Chemotherapeutic regimen, n (%) 0.237
Pemetrexed-containing regimen 42 (84.0) 36 (92.3)
Other 8 (16.0) 3 7.7
Palliative radiotherapy, n (%) 18  (36.0) 12 (30.8) 0.604
Initial TKI type, n (%) 0.463
Erlotinib 27  (54.0) 18 (46.2)
Gefitinib 23 (46.0) 21 (53.8)

The ¥ test was used to compare patient characteristics between the 1st-line CHT/2nd-line TKI and 1st-line TKI/2nd-line CHT strategies. SD,
standard deviation; EGFR, epidermal growth factor receptor; CHT, chemotherapy; TKI, tyrosine kinase inhibitor.

the present study was 48 months. Additionally, the treatment
response and PFS time of all patients with sufficient clinical
data were evaluated.

Statistical analyses. The y? test was performed to analyze base-
line data and characteristics from the 1st-line CHT/2nd-line
TKI and the Ist-line TK1/2nd-line CHT groups. Continuous
numeric variables expressed as the mean + standard deviation
were analyzed using the unpaired Student's t-test. A model
was also constructed including potential confounding vari-
ables, such as age, sex, body mass index prior to treatment,
prealbumin level prior to treatment, PS before treatment,
smoking status, primary tumor status, lymph node status,
metastasis sites, brain metastasis, lung metastasis, EGFR
mutations, chemotherapeutic regimen and palliative radio-
therapy. Survival probabilities between treatments were
calculated using the Kaplan-Meier method and the Log-rank
test. Multivariable Cox analysis was performed to adjust for

the same covariates as in the logistic regression analysis of
RR. In the present study, univariate and multivariate logistic
regression analysis were used to calculate OR. SPSS version
17.0 (SPSS, Inc.) was used to conduct all analyses. P<0.05 was
considered to indicate a statistically significant difference.

Results

Patient characteristics. Overall, there were 1,028 patients
with EGFR-mutant NSCLC who received CHT and EGFR
TKI treatment. Moreover, 927 patients were excluded for the
following reasons: A total of 348 had insufficient clinical
records, 235 changed therapy once stable disease or remission
was reached, 173 received TKIs and CHT simultaneously,
93 had a treatment interval of more than one month between
the two regimens, 57 discontinued therapy because of toxicity
or reasons other than disease progression or acquired resis-
tance (AR), 12 had another concurrent active malignancy,
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Figure 1. Partial responses to different therapeutic strategies. Response to (A) 1st-line CHT, (B) 1st-line TKI, (C) 2nd-line TKI, (D) 2nd-line CHT, (E) Ist-line
CHT/2nd-line TKI and (F) 1st-line TKI/2nd-line CHT. The partial response to RECIST was defined as a =30% decrease in the sum of the longest diameter for

all target lesions. TKI, tyrosine kinase inhibitor; CHT, chemotherapy.

9 developed small-cell lung cancer at progression or the time
of AR and 12 continued treatment with AZD9291 after the
T790M mutation was identified at the time of AR to TKIs.
Ultimately, analysis included 89 patients who met all the
inclusion criteria. At initial diagnosis of patients with NSCLC

harboring EGFR mutations, 50 (56.2%) were treated with
1st-line CHT/2nd-line TKI and 39 (43.8%) received 1st-line
TK1/2nd-line CHT (Table I). The median age of all patients
was 54 and the majority of patients had never been smokers
(Table I). EGFR mutations, including the L585R point
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Table II. Response to different orders of treatment regime in patients with non-small cell lung cancer with epithelial growth factor

receptor mutations.

1st-line CHT + 2nd-line TKI, n=50

1st-line TKI + 2nd-line CHT, n=39

Patient outcome Ist-line CHT  2nd-line TKI ~ Total efficacy  1st-line TKI =~ 2nd-line CHT  Total efficacy
Partial response, n (%) 16 (32.0) 13 (26.0) 26 (52.0) 12 (30.8) 3(7.7) 15 (38.5)
Stable disease, n (%) 28 (56.0) 35 (70.0) 24 (48.0) 24 (61.5) 32 (82.0) 24 (61.5)
Progressive disease, n (%) 6(12.0) 2 (4.0) 0 (0.0) 3 (7.7 4 (10.3) 0 (0.0)
CHT, chemotherapy; TKI, tyrosine kinase inhibitor.
mutation and exon 19 deletion were observed in all patients 1.0 ) )
(Table I). More patients with poor tumor and lymph node status J: 1St'|!"e CHmnd_'I'ne T
received 1st-line CHT/2nd-line TKI compared with Ist-line 1 -[1stline TK2nd-line CHT
TK1/2nd-line CHT (Table I). Overall, 18 (36.0%) patients in 0.8
the Ist-line CHT/2nd-line TKI group and 12 (30.8%) patients
in the Ist-line TKI/2nd line CHT group received palliative =)
radiotherapy (Table I). E 06

o
Associations of different therapeutic strategies with response. g?c_l 04
Overall, 89 patients were evaluated for their treatment e
response. Partial responses were observed in 26/50 (52.0%)
patients in the 1st-line CHT/2nd-line TKI group and in 02
15/39 (38.5%) patients in the 1st-line TKI/2nd-line CHT
group (Table II; Fig. 1), with an odds ratio (OR) of 1.73 (95%
confidence interval [CI], 0.74-4.06; P=0.204; data not shown). 0 HR20.96: 95% C1=0.56.1.66: 0,886

Upon adjusting for clinical confounders, the adjusted OR
was 2.77 (95% CI, 0.77-9.90; P=0.117; data not shown).
The partial RRs in 1st-line treatment were 32.0% in the
Ist-line CHT/2nd-line TKI group and in 30.8% patients in
the 1st-line TKI/2nd-line CHT group (adjusted OR, 1.06;
95% CI, 0.43-2.61; P=0.901; data not shown). A significant
difference was identified in the partial response in 2nd-line
treatment between the two groups (adjusted OR, 8.16;
95% CI, 1.82-36.67;, P=0.012; data not shown).

Association of different therapeutic strategies with PFS time.
Chemotherapeutic treatment, including pemetrexed and a plat-
inum agent, resulted in the most favorable partial responses in
patients. The Ist-line, 2nd-line and total PFS time were assessed
in all 89 patients, according to 1st- and 2nd-line therapy. The
median total PFS time was not significantly different between
the two therapeutic strategies, at 14.28 months in Ist-line
CHT/2nd-line TKI regimen and 17.77 months in 1st-line
TKI/2nd-line CHT regimen with an adjusted HR of 0.96
(95% CI, 0.56-1.66; P=0.886; Fig. 2). The median Ist-line
PFS time was 6.72 months in the 1st-line CHT/2nd-line TKI
group and 9.11 months in the 1st-line TKI/2nd-line CHT group
(adjusted HR, 5.64; 95% CI, 3.06-10.41; P<0.001). The median
2nd-line PFS time was 8.74 and 5.02 months, respectively
(adjusted HR, 0.26; 95% CI, 0.14-0.47; P<0.001; Fig. 3). The
adjusted HR of PFS time from individuals receiving chemo-
therapy was 0.60 (95% CI, 0.35-1.03; P=0.064) between the
Ist-line CHT/2nd-line TKI and the other groups. The adjusted
HR of PFS time from patients receiving TKIs was 0.84
(95% CI, 0.52-1.36; P=0.481) between the two groups (Fig. 4).

0 10 20 30 40 50
Time (months)

Figure 2. PFS time in patients with non-small cell lung cancer with EGFR
mutations who received 1st-line CHT/2nd-line TKI or Ist-line TKI/2nd-line
CHT strategies. PFS, progression-free survival; TKI, tyrosine kinase inhib-
itor; CHT, chemotherapy; HR, hazard ratio; CI, confidence interval.

Subgroup analyses. After adjustment for confounding
variables, a significant benefit was identified for 1st-line
CHT/2nd-line TKI compared with 1st-line TKI/2nd-line CHT
in patients who were >54 years old, had no brain metastasis,
harbored L858R or other mutations and received palliative
radiotherapy. Subgroup analyses of other clinical factors
revealed no improved outcome in total PFS time with 1st-line
CHT/2nd-line TKI regimen (Fig. 5).

Discussion

To the best of our knowledge, the present study is the first
retrospective study describing whether the total PFS time
(Ist- plus 2nd-line PES) of patients with EGFR-mutant NSCLC
treated by both CHT and TKI is influenced by the order of
the regimen administration. It was identified that the 1st-line
CHT/2nd-line TKI regimen had a significantly higher partial
RR to the 2nd-line treatment compared with the Ist-line
TKI/2nd-line CHT regimen. Nevertheless, this significant
improvement did not translate into a difference in the total RR
or PFS among this cohort.
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Figure 3. Kaplan-Meier plot exhibiting 1st-line and 2nd-line PFS curves in patients with non-small cell lung cancer with epithelial growth factor receptor
mutations who received either 1st-line CHT/2nd-line TKI or 1st-line TKI/2nd-line CHT strategies. (A) 1st-line CHT and 1st-line TKI. (B) 2nd-line TKI and
2nd-line CHT. TKI, tyrosine kinase inhibitor; CHT, chemotherapy; HR, hazard ratio; CI, confidence interval; PFS, progression-free survival.
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Figure 4. Kaplan-Meier curves exhibiting 1st- and 2nd-line PFS time in patients who received either 1st-line CHT/2nd-line TKI or 1st-line TKI/2nd-line CHT
strategies. (A) 1st-line CHT and 2nd-line CHT. (B) Ist-line TKI and 2nd-line TKI. TKI, tyrosine kinase inhibitor; CHT, chemotherapy; HR, hazard ratio; CI,

confidence interval; PFS, progression-free survival.

Previously, Iressa Pan-Asia Study (IPASS) data revealed
that patients with NSCLC harboring mutant EGFRs had a high
RR in the Ist-line TKI treatment group (12). However, 30%
of patients with lung adenocarcinoma and EGFR mutation
exhibited no response to Ist-line EGFR TKI treatment (12,21).
Despite several prospective trials reporting that PFS is more
favorable in Ist-line TKI compared with CHT, the OS was
not significantly different (3-6,12). This may be a result of
additional systemic and combined treatments, which can
influence OS outcomes (6,21). The Tarceva or Chemotherapy
(TORCH) study (22) reported that 1st-line erlotinib/2nd-line
cisplatin-gemcitabine was significantly associated with a less

favorable OS compared with the standard strategy of Ist-line
CHT/2nd-line erlotinib in unselected patients (with either
sensitive or non-sensitive EGFR mutation) with advanced
NSCLC. Further subgroup analysis of EGFR-mutant patients
was conducted in the TORCH study and the results revealed
that the Ist-line CHT/2nd-line TKI regimen conferred a longer
total PFS time, without statistical significance. Furthermore,
the combination of TKI and platinum doublet CHT may not
improve PFS time in patients with advanced NSCLC, compared
with CHT monotherapy (23-26). Therefore, establishing the
most effective 1st-line treatment in patients with advanced
NSCLC harboring EGFR mutations remains a pertinent
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Category
Sex
Male
Female
Age in years
<54
=54
Smoking status
Non-smoker
Former/current smoker
Body mass index
<24
=24
Prealbumin before treatment
<0.235
20.235
Performance status
<2
=2
Tumor status
<3
=3
Lymph node status
<3
3
Metastasis sites
<3
=3
Brain metastasis
Yes
No
Lung metastasis
Yes
No
EGFR mutation
Exon 19 deletion
L858R

Chemotherapeutic regimen

Pemetrexed-containing regimen

Other

Palliative radiotherapy
Yes
No

Initial TKI type
Erlotinib

Gefitinib
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0.11 (0.01-1.38)
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2.24 (0.62-8.04)
0.45 (0.09-2.13)

0.30 (0.06-1.53)
0.23(0.01-4.39)

1.59 (0.36-7.11)
0.50 (0.16-1.55)

2.47 (0.55-11.05)
0.94 (0.34-2.59)

1.77 (0.43-7.32)
1.45 (0.33-6.28)

5.07 (1.02-25.33)
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Figure 5. Forest plot of subgroup multivariate analyses on all patients with non-small cell lung cancer harboring EGFR mutations. The plot exhibited progression-free
survival after adjustment for confounding variables. The tumor staging was conducted according to the 8th edition of the TNM stage classification. P<0.05 was

considered to indicate a statistically significant difference. TKI, tyrosine kinase inhibitor; CHT, chemotherapy; HR, hazard ratio; CI, confidence interval.
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clinical challenge. Recently, a meta-analysis of randomized
controlled trials revealed that the OS of patients receiving
Ist-line TKI/2nd-line platinum-based CHT is not different
from the reverse sequence of the same regimen in patients with
NSCLC and an EGFR-mutation (27). Notably, chemotherapy
was still necessary in the treatment of NSCLC (27).

The present study demonstrated that delivering CHT
prior to TKI therapy in patients with EGFR-mutant advanced
NSCLC did not result in a poorer total PFS time compared
with the 1st-line TKI/2nd-line CHT regimen (P=0.886).
Establishing the total PFS time of 1st- and 2nd-line treat-
ment is crucial for advanced NSCLC, as it influences patient
survival and life quality. Patients with EGFR-mutant NSCLC
may receive the 1st-line CHT/2nd-line TKI regimen for more
effective CHT or to avoid incomplete treatment. PFS analysis
of the two strategies revealed that EGFR TKIs exhibited
significantly better efficiency compared with CHT (both
P<0.001) in only 1st- or 2nd-line treatment. The current data
indicate that EGFR TKI is a crucial treatment for patients with
advanced NSCLC harboring EGFR mutations. To explore the
influence of treatment sequence on the effect of CHT and TKI
treatment, the PFS time of CHT or TKI therapy from one
group was compared with the same treatment from the other
in the present study. The results demonstrated that the effect
of a particular treatment (CHT or TKI) was not influenced by
the delivery sequence.

Although the percentage of gefitinib administration was
similar to that of erlotinib in the present study, the efficacy
may be slightly different compared with previously reported
values (28,29). According to previous studies, erlotinib has
benefits over gefitinib in patients with EGFR-mutated patients
with leptomeningeal NSCLC metastases that progressed
during gefitinib treatment but responded to erlotinib (28,29).
Additionally, recent studies demonstrated that erlotinib-treated
patients have better PFS and OS time compared with the
gefitinib-treated group (29,30). At present, this is no defi-
nite conclusion of TKI type choice in Ist-line treatment of
EGFR-mutant NSCLC patients with brain metastases (31).

EGFR T790M accounts for >50% of all instances of
resistance to gefitinib and erlotinib and the recently devel-
oped, covalently binding, irreversible inhibitor AZD9291
can effectively target T790M (32,33). As T790M detection
started later in China compared with the USA and EU (15,33),
only 23 patients in the present study exhibited T790M
and 12 patients were mutation-positive. The PFS time was
prolonged by administration of AZD9291 before disease
progression with 1st-line TKI, and was not included in the total
PFS time in the present study. In China, the National Health
Insurance provides TKIs for patients with EGFR-mutant
NSCLC; however, the duration of the detection of EGFR
mutations and the application of TKIs usually requires nearly
two weeks, often resulting in a delay to the initial therapy.
Ist-line CHT can decrease the timing of initial treatment. The
further decision regarding TKI use can be made after planned
four- to six-cycles of CHT according to the American Society
of Clinical Oncology Clinical Practice Guidelines and the
National Comprehensive Cancer Network Clinical Practice
Guidelines in Oncology (11,34).

CHT as a follow-up to TKI treatment may not be as potent
as 1st-line CHT (3-6,12); however, a significant difference
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in PFS time between the two therapeutic regimens was not
observed in the present study. A number of patients did not
complete the standard course of 2nd-line CHT after 1st-line
TKI treatment due to the natural course of disease progres-
sion and tumor flare. Incomplete treatment may result in
performance deterioration, decondition, malnutrition, tumor
enlargement and metastasis. All of the above reasons will
affect the treatment interval, dose, regimen and tolerance
to chemotherapy's toxicity, which are associated with the
response to chemotherapy (12). In the present study, after
adjusting for clinical confounding variables, Patients with
the following characteristics exhibited a significant benefit
in PFS time from Ist-line CHT/2nd-line TKI treatment:
Age >54 years old, L858R mutation, no brain metastasis and
palliative radiotherapy. Although 1st-line CHT/2nd-line TKI
revealed beneficial effects, subgroup analyses of other clinical
factors did not exhibit a more favorable outcome in total
PFS time between 1st-line CHT/2nd-line TKI and 1st-line
TKI1/2nd-line CHT.

The present retrospective study must be interpreted
carefully due to inherent bias of the research method. For
example, the decision on whether a patient should receive
the 1st-line CHT/2nd-line TKI or the reverse regimen was
made by the attending physician instead of randomization.
The effect of confounding variables was minimized by
controlling for several clinical factors which may influence
PFS: Performance status, smoking, tumor status, lymph node
status, metastasis status, EGFR mutation types, chemothera-
peutic regimen and palliative radiotherapy. After controlling
for these factors, no significant difference was observed
between the two treatment strategies. Although, the present
study was retrospective, this analysis was balanced by demo-
graphic and clinical features. However, the present study is
not without limitations. The improved performance status
observed in patients in the 1st-line TKI/2nd-line CHT group
compared with the 1st-line CHT/2nd-line TKI group may
have been due to the fact that patients in the former group
were able to tolerate CHT following disease progression, or
AR of TKIs. Furthermore, the present study excluded patients
who were not able to tolerate 2nd-line CHT due to low perfor-
mance status and tumor progression and this may influence
the accuracy of the results. Time to failure of strategy (TFS)
may represent a better surrogate endpoint for OS. TFS was
used in the research of NSCLC patients with EGFR muta-
tions by Shinno er al (35). Additionally, the small population
size in the present study is another limitation. Median cutoff
values were used in the present study due to the relatively
small number size used. Cut-off points of age, pre-albumin
and BMI would cause quite imbalance of two group numbers
with bias (36).

The standard 1st-line therapy for patients with
EGFR-mutant advanced NSCLC is an EGFR-directed oral
TKI. The findings of the present study were consistent with
previous clinical trials (EURTAC, WITOG3405 and IPASS),
EGFR TKIs exert an unmatched advantage in terms of the
Ist-line PFS time of EGFR-mutant NSCLC patients (3-6,18).
When Ist-line PFS time is analyzed, EGFR TKIs plus CHT in
EGFR-mutant lung cancer should be considered. A phase 111
randomized trial in India revealed that adding pemetrexed and
carboplatin chemotherapy to gefitinib significantly prolonged
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Ist-line PFS and OS time but increased toxicity in patients
with NSCLC (37). However, in this clinical trial, fewer subse-
quent therapeutic methods and increased toxicity may restrict
this strategy (37).

The authors do not recommend the 1st-line CHT/2nd-line
TKI regimen in patients with wild-type EGFR, as that disease
subtype lacks oncogene addiction (22). Further validation in
clinical trials is needed. A phase II randomized, double-blind
trial is being designed by Shandong Cancer Hospital (Jinan,
China). This prospective trial will address the efficacy in
terms of total PFS time of NSCLC patients harboring EGFR
mutants treated with CHT followed by TKI, compared with
that of the reverse regimen.

In conclusion, in the present study, no significant differ-
ence was observed between 1st-line CHT/2nd-line TKI and
the reverse strategy in terms of the total PFS time in patients
with NSCLC harboring an EGFR-mutation. Therefore, 1st-line
CHT/2nd-line TKI may represent an alternative therapeutic
regimen in specific patients undergoing precision treatment.
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