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Abstract: Background: The aims were to compare the consistency of epidermal growth factor receptor (EGFR) mu-
tations in the plasma and tumor tissue of NSCLC patients, and to explore the prognostic significance of plasma 
EGFR mutation status in tyrosine kinase inhibitors (TKIs)-treated patients with tumor EGFR mutation. Methods: We 
evaluated EGFR gene (exons 18, 19, 20 and 21) mutation status in paired plasma and tumor tissue from 94 NSCLC 
patients before EGFR-TKIs treatments using the Scorpion amplification refractory mutation system (Scorpion-ARMS) 
method. Results: Our results demonstrated that the rates for EGFR mutations in 94 NSCLC patients were 20% 
(19/94, plasma samples) and 40% (38/94, tumor tissue samples), respectively. The consistency of EGFR muta-
tions between plasma and tissue reached 80% (75/94, P<0.001). The sensitivity of tests using plasma samples 
was 50% (19/38) and the specificity was 100% (49/49) compared with tissue samples. 29 of the 38 patients were 
treated with TKIs. Among the 29 patients, 14 patients had EGFR mutations in both plasma and tumor tissue, and 
these patients had a significantly shorter overall survival (OS) than those with EGFR mutations in tumor tissue only 
by univariate analysis (P=0.019). Conclusions: Our data demonstrated the feasibility and potential utility of plasma 
cell-free DNA (cfDNA) as a source of specimens for EGFR mutation detection using the Scorpion ARMS method. 
Moreover, plasma EGFR mutation status before TKIs therapy might be of prognostic significance for TKIs-treated 
NSCLC patients with tumor tissue EGFR mutation.
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Introduction

Non-small cell lung cancer (NSCLC) is the most 
common histological subtype of lung cancer, 
which accounts for 80%of all histological sub-
types [1]. Chemotherapy has been the primary 
treatment for NSCLC; however, the response 
rate has only been 17-22% [2]. Recently, tyro-
sine kinase inhibitor (TKIs), which targets epi-
dermal growth factor receptor (EGFR), has 
become another treatment option for patients 
with NSCLC. Many studies have confirmed that 
activating EGFR gene mutations are effective 
markers for EGFR-TKIs sensitivity [3, 4]. In Asia, 
30-50% of NSCLC patients harbored mutant 
EGFR genes, among which the TKIs response 
rate was approximately 75%. In contrast, the 
response rate in patients with wild-type EGFR 

genes was only 10% [5-7]. The research indi-
cated that patients with TKIs-sensitive EGFR 
mutations had longer progression-free survival 
(PFS) when receiving TKIs treatment instead of 
standard chemotherapy. Compared with che-
motherapy, TKIs treatment was associated with 
fewer treatment-related adverse effects [8]. 
Therefore, detecting EGFR mutations is ex- 
tremely important for predicting the responses 
to TKIs treatment in the first-line therapy for 
NSCLC. Currently, the routine sources of speci-
mens for detecting EGFR mutations are forma-
lin-fixed paraffin-embedded (FFPE) tissues from 
biopsy or from surgical resected specimen, 
where regions with a minimum of 50% of tumor 
cell penetration can be identified and enriched 
to avoid a false-negative result [9]. However, 
histological materials from biopsies are not 
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always available because lung cancer is princi-
pally diagnosed at advanced stages. Previous 
reports have demonstrated that EGFR muta-
tions could be detected in patient plasma, and 
the preliminary results seem promising [10-13]. 
Related technologies include Scorpion ARMS, 
sequencing, denaturing high-performance liq-
uid chromatography (DHPLC), mutant-enriched 
PCR, and microfluidic digital PCR; however, the 
results obtained using these technologies 
appeared to vary. What’ more, as far as we 
know, the prognostic significance of plasma 
EGFR mutation status before TKIs therapy in 
TKIs-treated NSCLC patients with tumor tissue 
EGFR mutation hasn’t been reported. In our 
present study, we chose the Scorpion ARMS 

method, which used a Scorpion primer/probe 
in a real-time PCR setting and short probes that 
allow greater allelic specificity and a lower 
background [14]. Patients primitively diagno- 
sed with NSCLC were recruited, and the EGFR 
mutation status in the paired plasma and tumor 
tissues of these patients was tested. We 
explored whether plasma could be another 
choice when tissue is unavailable for a patient 
with NSCLC, and analyzed the association 
between plasma EGFR mutation status before 
TKIs treatment and the outcome in TKIs-treated 
NSCLC patients with tissue EGFR mutation.

Materials and methods

Patients

Patients diagnosed with NSCLC by biopsy or by 
surgery at Peking Union Medical College Hos- 
pital from September 2013 to July 2014 were 
recruited. This study was approved by the insti-
tutional review board of Peking Union Medical 
College Hospital. Written informed consents for 
participation in the study were obtained from 
all participants.

FFPE and plasma samples

FFPE and paired plasma samples from 94 
NSCLC patients were enrolled. Of the 94 FFPE 
specimens, 71 (75%) were from the primary 
tumor (7 from bronchial biopsy, 56 from percu-
taneous lung puncture, and 8 from surgery), 12 
(13%) originated from lymph node metastasis, 
and 11 (12%) originated from distant metasta-
sis (2 bone, 5 pleural effusion, 1 iliopsoas, 1 
pelvic, 1 narrative (NAR), and 1 transbroncho-
scopic needle aspiration (TBNA). All FFPE speci-
mens were histologically diagnosed and patho-
logically evaluated to confirm the diagnosis of 
NSCLC according to the 2004 World Health 
Organization (WHO) Classification. Six to eight 
sections (5 µm thick each) from qualified tissue 
blocks were mounted on slides. Then, sections 
were deparaffinized using xylene and rehydrat-
ed with gradient ethanol, and one of the slides 
was stained with hematoxylin-eosin. An experi-
enced pathologist estimated the amount of 
tumor cells. A minimum of 100 tumor cells on 
each slide was used as the inclusion criterion 
based on the limit of Scorpion ARMS technolo-
gy (approximately 1% sensitivity). Samples 
below this threshold were rejected. Nine-mi- 
lliliter blood samples were collected in collec-
tion tubes containing EDTA before the start of 

Table 1. Patients’ clinicopathological charac-
teristics
Variable No. of patients (%)
Overall 94 (100)
Age
    Mean ± SDa 58±11
    ≤60 56 (60)
    >60 37 (40)
Gender
    Male 61 (65)
    Female 33 (35)
Smoking history
    Smoker 48 (51)
    Never smoker 46 (49)
Tumor type
    ADCb 72 (77)
    SCCc 19 (20)
    LCCd 2 (2)
    ADSCe 1 (1)
Tumor stage
    IIA 1 (1)
    IIIA 4 (4)
    IIIB 9 (10)
    IV 80 (85)
Tumor sample origin
    Tumor 71 (75)
    Nodes 12 (13)
    Metastasis 11 (12)
Tumor sample source
    Biopsy 78 (83)
    Cytologyf 5 (5)
    Surgery 11 (12)
astandard deviation; badenocarcinoma; csquamous 
carcinoma; dlarge cell carcinoma; eadenosquamous 
carcinoma; ftumor cells of pleural effusion.
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EGFR-TKIs treatments. Centrifugation was per-
formed at 3000 rpm for 10 min, and then the 
plasma was separated and stored at -80°C.

DNA extraction from plasma

An AmoyDx®Serum/Plasma Cell-free DNA Kit 
(Amoy Diagnostics, Xiamen, China) was used 
for DNA extraction. Two milliliters of plasma 
was consumed for each patient, and the extrac-
tion procedures were carefully performed ac- 
cording to the manufacturer’s manual.

DNA extraction from FFPE tissue sections

The slides were rinsed in water, and the select-
ed tumor cells were carefully scraped from the 
slides into an Eppendorf tube with 180 μl of ATL 
lysis buffer with a dispensable sterile scalpel. 
Then, 20 μl of proteinase K was added, mixed 
and incubated at 56°C overnight. A QIAamp 
DNA FFPE Tissue Kit (Qiagen, Hilden, Germany) 
was used for extracting DNA from tumor tiss- 
ue samples according to the manufacturer’s 
protocols.

Figure 1. Amplification plot of EGFR T790M and L858R gene detected in paired plasma (A) and tissue sample (B). 
The horizontal line represents the threshold. Curves that crossing the threshold and the ΔCt calculated by specific 
gene control deducting the sample control is less than the confirmed scope (8.58 for L858R in exon 21 of EGFR 
and 6.38 for T790M) are considered positive for the specific gene. For L858R in exon 21 of EGFR, the sample’s ΔCt 
is 5.98 in the plasma sample and 4.82 in the corresponding tissue sample. For T790M, the sample’s ΔCt is 5.31 in 
the plasma sample and 5.53 in the corresponding tissue.
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DNA quality assessment and EGFR mutation 
detection

An EGFR RGQ PCR Kit and a Rotor-Gene Q Real-
time PCR Platform (Qiagen, Hilden, Germany) 
were used for DNA quality assessment and for 
EGFR mutation detections, respectively. The 
cycling conditions for quality control (QC) runs 
and for mutation assays were as follows: 15 
min incubation at 95°C, followed by 40 cycles 
of 95°C for 30 s, and 60°C for 1 min. Flu- 
orescence was measured at 60°C. The data 
were interpreted according to the manufactur-
er’s instructions. Additionally, mutation assays 
were not performed when the corresponding 
QC run failed.

Statistical analyses

All experimental data were analyzed using 
SPSS 17 statistical software (Chicago, IL). Mc- 
Nemar’s test was used to assess the signifi-
cance of the differences between the muta-
tions detected in tissue and plasma samples. 
The degree of consistency was measured using 
the Kappa test. EGFR mutation in tissue sam-
ples were taken as the gold standard for the 
sensitivity and specificity measurements. We 
used the chi-square test or Fisher’s exact test 
to assess the relation between the EGFR gene 
mutation status and some clinical features. 
Progression-free survival (PFS) was defined as 
survival without disease progression or death 
and was calculated from the start of TKIs ther-
apy until the first observation of disease pro-
gression or the last follow-up visit. Overall sur-
vival (OS) was calculated from the start of TKIs 
therapy until death or the last follow-up visit. 
Survival curves were constructed by the 
Kaplan-Meier method and compared using the 
log-rank test. The level of significance was de- 
fined as P<0.05 (two-tailed).

Results

Patients’ characteristics

The clinicopathological characteristics of the 
recruited patients were showed in Table 1. 
Smoking history was based on records from the 
patients’ first clinic visit, and a smoker was 
defined as a person who had smoked more 
than 100 cigarettes in his/her lifetime. Tumor 
stage was determined according to Goldstraw P 
et al. [15].

Comparison of EGFR mutation status observed 
in plasma samples and tissue samples

All histological specimens included in the analy-
ses were valid for the Scorpion ARMS method. 
The plasma DNA samples from 4 patients failed 
in their QC runs, which were viewed as negative 
results. Among the 94 NSCLC patients, 19/94 
(20%) had EGFR mutation-positive plasma 
samples, among which 17 harbored TKIs-sen- 
sitive mutations (deletions in exon 19 (12%), 
L858R (6%), G719X (1%), and 2 harbored par-
tial-sensitive mutations ( T790M and L858R 
(1%)). 38/94 (40%) were EGFR mutation-posi-
tive in tumor tissue samples, which contained 
deletions in exon 19 (20%), L858R (15%), 
G719X (2%), T790M and L858R (2%), and de- 
letions in exon19 and G719X (1%). Figure 1 
showed the EGFR T790M and L858R activated 
gene mutation in the plasma sample and the 
corresponding tissue sample. The mutation 
rates in tumor tissue and plasma samples were 
significantly different, as assessed by McNe- 
mar’s test (P<0.001) (Table 2). However, the 
degree of consistency for EGFR mutations in 
tumor tissue and plasma samples was high, 
with a coefficient of 0.54, as determined by the 
Kappa test (P<0.001). The overall concordance 
of EGFR mutation status between plasma and 
tissue samples was 80% (75/94), and the con-
sistency between plasma and biopsy speci-
mens was 81% (63/78). Compared with the tis-
sue samples, the sensitivity and specificity of 
using plasma samples for EGFR mutation de- 
tection were 50% and 100%, respectively.

Correlation between EGFR mutation status 
and clinicopathological characteristics

The correlation between EGFR mutation status 
and patients’ clinicopathologic characteristics 

Table 2. EGFR gene status detected in tumor tis-
sue samples versus plasma samples in NSCLC 
patients
Plasma Tissue

Mutation Wild-type Total
Mutation 19 0 19 (20%)
Wild-type 19 56 75 (80%)
Total 38 (40%) 56 (60%) 94 (100%) P<0.001
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was summarized in Table 3. Tumor tissue EGFR 
mutations were more commonly detected in 
females, adenocarcinoma and never-smokers 
(P=0.013, P=0.001 and P<0.001, respective-
ly), while plasma EGFR mutations were more 
frequent in adenocarcinoma and never-smok-
ers (P=0.007 and P<0.001, respectively). There 
was a trend towards significance between plas-
ma EGFR gene status and tumor stage in 94 
NSCLC patients (P=0.093). 19 patients with 
EGFR plasma mutations were all found to have 
advanced-stage disease, whereas 61 of 75 
patients without EGFR mutations in plasma 
samples had advanced-stage disease. More- 
over, there was also a trend towards signifi-
cance between plasma EGFR gene status and 
tumor stage in 38 NSCLC patients with tumor 
tissue EGFR mutation (P=0.053) (data not 
shown).

Treatment and outcome of patients with tumor 
tissue EGFR mutation

29 of 38 patients with in tumor tissue EGFR 
mutation were treated with TKIs (Table S1). 5 
patients withdrawn TKIs because of financial 
infeasibility, 3 patients rejected any treatment 
and 1 was lost to follow-up. Among the 29 
patients, 14 patients were found to have EGFR 
mutations in both tumor tissue and plasma 
samples.

(P=0.019) (Table 4; Figure 2A). It was also a 
potential poor prognostic factor for PFS 
(P=0.157) (Table 4; Figure 2B), although it did 
not reach statistical significance.

Discussion

Our study demonstrated the possibility of using 
plasma samples as surrogates to tissue sam-
ples to determine the EGFR mutational status 
in patients with NSCLC. In 94 patient before the 
start of EGFR-TKIs treatments, we identified 
that 19 (20%) of plasma samples and 38 (40%) 
of tissue samples carried EGFR mutations 
using the Scorpion ARMS method. Generally, 
EGFR mutations are more common in fema- 
les, adenocarcinoma and never-smokers [16], 
which was in concordance with the present 
study. The difference in our study was that the 
plasma EGFR mutations were not significantly 
related to the gender of the patients (Table 3). 
The lack of significance may be a result of the 
imbalanced ratio of genders (male: female 
=1.9:1).

Previous studies showed that compared with 
tissue, the detection of EGFR mutations in plas-
ma/serum DNA using Scorpion ARMS method 
indicated a high specificity, which varied from 
86% to 100% [17-19]. In our study, the specific-
ity of tests using plasma samples was 100% 

Table 3. Association between EGFR mutation status and clinicopatho-
logical features

Tumor tissue
P

Plasma
P

Mutation Wild-type Mutation Wild-type
Total 38 56 19 75
Age (years) 0.666 0.603
    ≤60 20 36 14 42
    >60 18 19 5 32
Gender 0.013 0.21
    Male 19 42 10 51
    Female 19 14 9 24
Smoking history <0.001 0.001
    Smoker 10 38 6 42
    Never smoker 28 18 13 33
Tumor type 0.001 0.007
    adenocarcinoma 36 36 19 53
    Non-adenocarcinoma 2 20 0 22
Tumor stage 0.327 0.093
    II-III 4 10 0 14
    IV 34 46 19 61

Survival analysis in 29 
TKIs-treated patients 
with tumor tissue EGFR 
mutation

The median follow-up for 
PFS and OS was 9.7 
months (range, 0.5-14.0 
months) and 10.3 mon- 
ths (range, 2.0-16.5 mon- 
ths), respectively.

We analyzed the influ-
ence of the following indi-
vidual factors on survival: 
age, gender, smoking his-
tory, tumor type, lymph 
node metastasis, tumor 
stage, and plasma EGFR 
mutation status (Table 
4). In univariate analysis, 
plasma EGFR mutation 
was a significant poor 
prognostic factor for OS 
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(49/49) compared to the tissue samples, which 
implied that once the detection result was a 
positive one in a plasma sample, the physician 
could trust the result for treatment. In our 
study, the overall concordance and sensitivity 
of EGFR mutation status between plasma and 
tissue samples was 80% and 50%, respe- 
ctively.

In previous studies, the concordances and sen-
sitivity between the EGFR mutation statuses in 
the tissue and the plasma/serum samples 
using the Scorpion ARMS method was 66% to 
93%, 43% to 86%, respectively [17-21]. The dif-
ference may be attributed to different sample 
types (plasma or serum), methods of cfDNA 
extractions, tissue detection methods and run 

Table 4. Univariate analyses for PFS and OS in 29 TKIs-treated NSCLC patients with tumor tissue 
EGFR mutation

PFS OS
HR 95% CI P HR 95% CI P

Age (years) 0.036 0.117
    ≤60 0.412 0.166-1.026 0.215 0.024-1.925
    >60 Reference Reference
Gender 0.677 0.704
    Male 1.192 0.492-2.887 1.395 0.233-8.366
    Female Reference Reference
Smoking history 0.477 0.491
   Smoker 1.388 0.528-3.650 1.817 0.303-10.882
    Never smoker Reference Reference
Tumor type 0.091 0.783
    Adenocarcinoma 0.197 0.023-1.685 21.242 0.000-4.270E+15
    Non-adenocarcinoma Reference Reference
Lymph node metastasis 0.191 0.414
    Yes 3.265 0.435-24.515 24.012 0.000-5.071E+06
    No Reference Reference
Tumor stage 0.981 0.505
    II-III 0.983 0.225-4.303 0.043 0.000-90661.512
    IV Reference Reference
Plasma EGFR mutation 0.157 0.019
    Positive 1.818 0.741-4.460 66.307 0.050-88082.845
    Negative Reference Reference

Figure 2. Univariate analyses of prognostic factors in 29 patients with EGFR-TKIs treatment (A). OS according to 
plasma EGFR mutation status. (B) PFS according to plasma EGFR mutation status.
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conditions. In our research, we opted for plas-
ma samples instead of serum for detecting 
EGFR mutations. First, patients with lung can-
cer have been confirmed to have higher DNA in 
plasma or serum samples than healthy volun-
teers, most likely originating from deciduous 
tumor cells or from circulating tumor cells 
(CTCs) [9]. Second, the serum samples con-
tained a larger amount of genomic DNA [22], 
which might increase the risk of false-negative 
results. Liu et al. also used the Scorpion ARMS 
method to identify EGFR mutations in plasma 
samples and yielded a higher sensitivity of 68% 
[13]. Explanations could be that, for one thing, 
their study enrolled a higher percentage of ade-
nocarcinoma patients; for another, they adopt-
ed a different DNA extraction kit (a QIAamp 
Circulating Nucleic Acid Kit) to ours, which 
might have improved the yielding of small DNA 
fragments [23]. Vallee A et al. increased sensi-
tivity to 86% with the same EGFR mutation kit 
as ours by increasing the number of PCR cycles 
as well as the cut-off ΔCt value [17-21]. However, 
such practice exploited the performance char-
acteristics of the kit and thus required further 
validation.

In our study, we showed the detection rate of 
plasma EGFR mutation using Scorpion ARMS 
method was 20% (19/94). Previous studies 
have demonstrated that the positive detection 
rate for EGFR mutations in plasma DNA using 
the other methods ranged from 14% to 46% 
[10, 12, 13, 24-26]. Although the EGFR detec-
tion rate of the Scorpion ARMS method might 
be lower than other technologies, such as digi-
tal PCR, DHPLC, and peptide nucleic acid-
locked nucleic acid (PNA-LNA) PCR clamp, this 
method allows for the identification of the 29 
most common EGFR mutations clinically de- 
scribed thus far, out-competing the other 
above-mentioned methods. Additionally, of the 
19 patients, 17 patients harbored TKIs-sen- 
sitive mutations and 2 harbored partial-sensi-
tive mutations. Therefore, the Scorpion ARMS 
method can also be used to monitor the EGFR 
mutation status during the TKIs therapy. Last, 
those above-mentioned methods are faced 
with problems such as technical complexity, 
the cost of the tests and standardization. 
However, the Scorpion ARMS method utilized in 
this study is technically easier, less expensive 
and has been standardized. Most importantly, 
it is the only method certificated by FDA to 
detect EGFR mutations so far. According to the 

above discussion, our further study will try to 
employ the DNA extraction kit (a QIAamp 
Circulating Nucleic Acid Kit) and modified run 
conditions in order to explore whether the sen-
sitivity of plasma EGFR mutation detection can 
be improved.

Although studies have tried their best to 
improve the detection sensitivity of plasma 
EGFR mutation, the highest sensitivity, to our 
knowledge, was 86% [17-21]. There might be 
two possible underlying explanations for the 
limited sensitivity of plasma EGFR mutation. 
One is that tumor cells carrying EGFR gene 
mutations have not entered the peripheral cir-
culation [27]. The other is that the dilution of 
DNA derived from non-cancerous cells, such as 
inflamed cells, hinder the detection of muta-
tions in plasma DNA samples [10]. Given this, 
tumor tissue EGFR mutation detection is nec-
essary for plasma EGFR mutation-negative 
patients.

Several previous studies indicated that TKI-
treated patients with plasma EGFR mutation 
had a significantly longer PFS than those with-
out mutation [10, 17, 26]. However, these stud-
ies have not clarified the prognostic signifi-
cance of plasma EGFR mutation status in 
TKI-treated patients with tumor tissue EGFR 
mutation. Our results showed, that the plasma 
EGFR mutations was a significant poor prog-
nostic factor for OS in TKI-treated patients with 
tumor tissue EGFR mutation (P=0.019), and 
was a potential poor prognostic factor for PFS, 
though it did not reach statistical significance. 
Our results suggested that plasma EGFR muta-
tion detection before TKI therapy might not only 
be an effective predictor of EGFR-TKI therapy, 
but also probably predict the prognosis of TKI-
treated patients with tumor EGFR mutation. 
Rafael Rosell et al. [28] also showed that there 
was a significant association between serum 
EGFR L858R mutations and poor prognosis in 
erlotinib-treated patients with tumor tissue 
EGFR mutation. However, in that study, the 
serum EGFR mutation detection was performed 
during erlotinib therapy. Two possible explana-
tions might account for our results. First, plas-
ma EGFR mutation was prone to be correlated 
with advanced tumor stage and poor differen-
tiation in NSCLC patients with tumor tissue 
EGFR mutation [24]. Consistent with this, our 
result also indicated that all the 19 cases with 
EGFR mutation in both plasma and tumor tis-
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sue was found to have advanced disease, and 
there was a trend towards significance between 
plasma EGFR gene status and tumor stage in 
NSCLC patients with tumor tissue EGFR muta-
tion (P=0.053). Second, previous studies have 
demonstrated that plasma EGFR T790M muta-
tion, which was correlated with poor prognosis, 
was more frequent in patients with plasma 
EGFR activating mutations than those without 
mutations [29, 30]. T790M mutation might co-
exist with sensitizing EGFR mutations at a low 
frequency in the plasma before EGFR-TKI thera-
py [29, 31]. The T790M mutation frequency in 
the plasma cfDNA might fall below the limit of 
detection of Scorpion ARMS method in the 
present study. To verify the second explanation, 
we need to further evaluate plasma T790M 
mutation quantitatively in the patients with 
both plasma and tumor tissue EGFR mutation 
using a more sensitive method such as digital 
PCR. Our results revealed the prognostic signifi-
cance of plasma EGFR mutation status before 
TKI treatment in patients with tumor tissue 
EGFR mutation, and thus clinically, it may be 
also important to detect the plasma EGFR 
mutation before TKIs treatment in patients with 
confirmed tumor tissue EGFR mutation. How- 
ever, given the limitations of our study including 
small sample size and limited follow-up, the 
conclusions should be regarded with caution.

In conclusion, we demonstrated the feasibility 
and potential utility of EGFR mutations in cfDNA 
from plasma samples using the Scorpion ARMS 
method when tumor tissue is unavailable in 
NSCLC patients. Moreover, plasma EGFR muta-
tion status before TKIs therapy might be of 
prognostic significance for TKIs-treated NSCLC 
patients with tumor tissue EGFR mutation.
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Table S1. Treatment and outcome of 29 patients with tumor tissue EGFR mutations
Case 
No. Sex Age Smoking 

statusa Tumor type EGFR mutation 
status in plasma

EGFR mutation 
status in tumor TKIs PFS 

(month)
progress 
statusc

OS/
month

Final 
statusd

1 M 29 1 adenocarcinoma 19Delb 19Del Erlotinib 4.5 0 10 0

2 M 45 1 adenocarcinoma 19Del 19Del Gefitinib 6 0 11.5 1

3 M 48 0 adenocarcinoma (-) L858R Gefitinib 5 0 16.5 1

4 F 63 0 adenocarcinoma 19Del 19Del Icotinib 9 0 16 1

5 M 42 0 adenocarcinoma L858R L858R Gefitinib 14 1 16.5 1

6 F 77 0 adenocarcinoma L858R L858R Gefitinib 14 1 16.5 1

7 M 79 0 adenocarcinoma (-) 19Del Gefitinib 14 1 13.5 1

8 F 65 0 adenocarcinoma (-) L858R Gefitinib 5 0 14 1

9 M 49 1 adenocarcinoma (-) 19Del Gefitinib 5.5 0 13.5 1

10 F 66 0 adenocarcinoma L858R L858R Gefitinib 7.5 0 13.5 1

11 M 37 0 adenocarcinoma 19Del 19Del Gefitinib 0.5 0 6 0

12 M 59 0 adenocarcinoma L858R L858R Erlotinib 5 0 7 1

13 F 59 0 adenocarcinoma L858R L858R Gefitinib 8 0 9.5 0

14 F 58 0 adenocarcinoma T790M&L858R T790M&L858R Gefitinib 1 0 4.5 0

15 F 54 0 adenocarcinoma L858R L858R Gefitinib 6 0 6.5 1

16 M 62 1 Squamous cell carcinoma (-) L858R Gefitinib 3 0 6.5 1

17 M 43 0 adenocarcinoma 19Del 19Del Gefitinib 3 0 6.5 1

18 M 68 1 adenocarcinoma 19Del 19Del Icotinib 8 0 9.5 0

19 M 62 0 adenocarcinoma (-) 19Del Erlotinib 5 0 11 1

20 F 38 0 adenocarcinoma (-) 19Del Gefitinib 10 1 10.5 1

21 M 66 1 adenocarcinoma (-) 19Del Erlotinib 6 1 7 1

22 F 64 0 adenocarcinoma (-) 19Del Gefitinib 3 0 10 1

23 M 61 1 adenocarcinoma (-) L858R Erlotinib 9 0 10 1

24 F 49 0 adenocarcinoma (-) L858R Gefitinib 2 1 2 1

25 F 51 0 adenocarcinoma 19Del 19Del Gefitinib 2 0 10.5 1

26 F 66 0 adenocarcinoma (-) L858R Gefitinib 9 1 9.5 1

27 M 69 0 adenocarcinoma (-) 19Del Gefitinib 9 1 9 1

28 F 48 0 adenocarcinoma (-) 19Del&G719X Gefitinib 5 0 8.5 1

29 F 62 0 adenocarcinoma (-) L858R Gefitinib 8 1 8 1
a0, never; 1, ever; bdeletions in exon 19; c0, no progression; 1, progression; d0, alive at last follow-up; 1, death.


