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Factors that Predict Clinical Benefit of EGFR 
TKI Therapy in Patients with EGFR  
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Background: Epidermal growth factor receptor (EGFR ) mutations in non-small cell lung cancers have emerged as 
key predictive biomarkers in EGFR tyrosine kinase inhibitor (TKI) treatment. However, a few patients with wild-type 
EGFR also respond to EGFR TKIs. This study investigated the factors predicting successful EGFR TKI treatment in lung 
adenocarcinoma patients with wild-type EGFR.
Methods: We examined 66 patients diagnosed with lung adenocarcinoma carrying wide-type EGFR who were treated 
with EGFR TKIs. The EGFR  gene copy number was assessed by silver in situ  hybridization (SISH). We evaluated the 
clinical factors and EGFR gene copy numbers that are associated with a favorable clinical response to EGFR TKIs.
Results: The objective response rate was 12.1%, while the disease control rate was 40.9%. EGFR SISH analysis was 
feasible in 23 cases. Twelve patients tested EGFR SISH–positive, and 11 were EGFR SISH–negative, with no significant 
difference in tumor response and survival between EGFR  SISH–positive and –negative patients. The overall median 
progression-free survival (PFS) and overall survival (OS) of 66 patients were 2.1 months and 9.7 months, respectively. 
Female sex and Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 0–1 were independent 
predictors of PFS. ECOG PS 0–1 and a low tumor burden of extrathoracic metastasis were independent predictors of 
good OS.
Conclusion: Factors such as good PS, female sex, and low tumor burden may predict favorable outcomes following 
EGFR TKI therapy in patients with EGFR wild-type lung adenocarcinoma. However, EGFR gene copy number was not 
predictive of survival.

Keywords: Adenocarcinoma; Receptor, Epidermal Growth Factor; Lung Neoplasms

Address for correspondence: Cheol Hyeon Kim, M.D., Ph.D.
Division of Pulmonology, Department of Internal Medicine, Korea Cancer Center Hospital, Korea Institute of Radiological and Medical Sciences, 75 
Nowon-ro, Nowon-gu, Seoul 01812, Korea
Phone: 82-2-970-1209, Fax: 82-2-970-2438, E-mail: cheol@kcch.re.kr
*Seo Yun Kim and Jae Kyung Myung contributed equally to this work.
Received: Jan. 9, 2018, Revised: Feb. 19, 2018, Accepted: Mar. 24, 2018, Published online: Jun. 19, 2018

cc  It is identical to the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/).

ORIGINAL ARTICLE https://doi.org/10.4046/trd.2018.0004
ISSN: 1738-3536(Print)/2005-6184(Online) • Tuberc Respir Dis 2019;82:62-70

Copyright © 2019
The Korean Academy of Tuberculosis and Respiratory Diseases.

https://orcid.org/0000-0001-6213-7537
https://orcid.org/0000-0002-3249-9286
http://crossmark.crossref.org/dialog/?doi=10.4046/trd.2018.0004&domain=pdf&date_stamp=2019-01-01


EGFR TKI in EGFR wild-type lung cancer

https://doi.org/10.4046/trd.2018.0004 63www.e-trd.org

Introduction
Lung cancer is a leading cause of cancer-related death 

worldwide1. Approximately 85% of lung cancer cases are non-
small cell lung cancer (NSCLC). The majority of patients are 
diagnosed with advanced disease; outcomes remain poor, 
with a median survival time of 8–10 months and a 2-year sur-
vival rate of 10%–20%2,3.

Recent advances in understanding the molecular biology of 
lung cancer have improved treatment of NSCLC through the 
development of targeted agents against molecular subgroups 
with specific genomic aberrations. Epidermal growth factor 
receptor (EGFR) has been one of the most important targets 
in the era of individualized therapy for NSCLC, leading to 
improvements in survival outcomes with a median survival 
of 24–30 months and an improved quality of life for patients 
with tumors harboring EGFR mutations, which are predomi-
nantly found in pulmonary adenocarcinomas4-6. EGFR muta-
tions are found in approximately 10% of Caucasian patients 
with NSCLC and in 40%–50% of East Asian patients7. As for 
patients whose tumors have wild-type EGFR, only a subgroup 
achieves a favorable clinical response following EGFR tyrosine 
kinase inhibitor (TKI) treatment, suggesting that other factors 
may be involved. Thus, several biomarkers have been inves-
tigated in EGFR wild-type NSCLC. EGFR expression, EGFR 
amplification, EGFR ligand expression, and the involvement 
of other biomarkers that activate the EGFR signaling pathway 
are all associated with TKI sensitivity8. However, to date, there 
is no biomarker that clearly and reproducibly identifies pa-
tients with EGFR wild-type NSCLC who are likely to benefit 
from EGFR TKIs.

Recent studies have shown that a high EGFR gene copy 
number is associated with a better response to TKI therapy 
and improved survival9-12. An increase in EGFR copy number 
may dysregulate the activation of the EGFR tyrosine kinase re-
ceptor protein and trigger downstream oncogenic pathways13. 
The gold standard for detecting EGFR gene copy number 
is fluorescence in situ hybridization (FISH)14. However, the 
disadvantages of FISH are that it is labor-intensive and time-
consuming, requires expensive equipment, and experiences 
a rapid loss of signal upon exposure to light. Silver-enhanced 
in situ  hybridization (SISH) enables pathologists to evalu-
ate slides using bright field microscopy with fully automated 
analysis in a cost-effective way15. Several studies reported a 
high concordance rate between SISH and FISH in terms of de-
tection of EGFR amplification in NSCLC16 and glioblastoma17.

Sensitivity to EGFR TKI is associated with female sex, ad-
enocarcinoma histology, no history of smoking, and an Asian 
background. However, such clinical factors are in fact predic-
tors of EGFR mutations4. Therefore, there is insufficient infor-
mation with which to identify patients with EGFR wild-type 
lung adenocarcinoma who would be eligible for TKI treat-
ment.

This study aimed to determine whether an increased EGFR 
gene copy number, as evaluated by SISH, could be used to se-
lect patients with EGFR wild-type lung adenocarcinoma who 
are likely to benefit from EGFR TKI treatment. Furthermore, 
we explored clinical factors that influence the efficacy of EGFR 
TKIs in order to evaluate their potential applications to patient 
populations whose tumors are unlikely to carry EGFR muta-
tions.

Materials and Methods
1. Patients

This retrospective study included patients with histological-
ly confirmed stage IIIb, stage IV, or recurrent NSCLC who un-
derwent EGFR mutation testing between February 2009 and 
December 2013 at a Korean Cancer Center Hospital. Eighty-
four patients with EGFR wild-type lung adenocarcinoma 
received an EGFR TKI (either gefitinib or erlotinib). Patients 
who had received EGFR TKI for less than 2 weeks (n=7), those 
who did not undergo follow-up chest tomography after EGFR 
TKI administration (n=8), or those who had other primary 
cancers (n=3) were excluded from the study. Ultimately, 66 
patients were enrolled. Gefitinib or erlotinib was administered 
orally (250 mg and 150 mg, respectively) once daily until dis-
ease progression or unacceptable toxicity.

Demographic and clinical characteristics including age, sex, 
smoking status, stage at EGFR TKI use, Eastern Cooperative 
Oncology Group (ECOG) performance status (PS) at EGFR 
TKI administration, the EGFR TKI agent administered (ge-
fitinib or erlotinib), the number of previous chemotherapy 
regimens received, and extrathoracic metastatic sites (bones, 
brain, adrenal gland, liver, lymph nodes, and others locations 
as evaluated on the TKI administration start date) were re-
trieved from the medical records.

The study was approved by the institutional review board 
of Korea Cancer Center Hospital (IRB No. K-1504-001-003) 
and was conducted in accordance with the Declaration of 
Helsinki. The patients provided written informed consent to 
undergo the EGFR mutation and SISH tests. 

2. Response assessment

Tumor response was assessed according to the Response 
Evaluation Criteria in Solid Tumors. The patients underwent 
chest computed tomography scans 4–8 weeks after initiating 
of EGFR TKI treatment, and then every 8–12 weeks thereaf-
ter. Brain magnetic resonance imaging or radionuclide bone 
scanning was also performed if brain or bone metastases 
were suspected, respectively. Patients who had complete re-
sponse, partial response, or stable disease were categorized 
as responders; those who had progressed were categorized as 
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non-responders. Progression-free survival (PFS) and overall 
survival (OS) were calculated from the first date of EGFR TKI 
treatment to the date of disease progression and the date of 
death or last follow-up, respectively.

3. EGFR genotyping

Genomic DNA was extracted from paraffin-embedded 
tissues, as described previously18. In patients whose only 
available tissue was the cytological sample obtained at initial 
diagnosis, methanol-fixed cytological specimens were used 
to extract DNA19. EGFR mutation analysis was performed by 
pyrosequencing using previously described methods20. The 
presence of EGFR mutations was determined by evaluating 
exons 18, 19, 20, and 21.

4. Tissue samples for EGFR SISH

Formalin-fixed paraffin-embedded (FFPE) tumor tissue 
samples and cell blocks of aspiration specimens were selected 
from a tissue and cytology archive of samples at the Depart-
ment of Pathology at Korea Cancer Center Hospital. Hema-
toxylin and eosin staining was performed to assess sample ad-
equacy and to confirm the histological diagnosis. Thirty-one 
tissue samples from the 66 patients were available for EGFR 
SISH analysis.

5. EGFR SISH analysis and evaluation of SISH signals

Dual-color dual-hapten SISH was performed according to 
the EGFR dinitrophenol (DNP) probe with the chromosome 7 
digoxigenin (DIG) probe and ultraVIEW SISH DNP Detection 
Kit/ultraVIEW RED ISH DIG Detection Kit (Ventana Medical 
System Inc., Tucson, AZ, USA) for EGFR and chromosome 7 
quantitation. The procedure was performed on an automated 
Ventana Benchmark XT (Ventana/Roche; Ventana Medical 
System Inc.) according to the manufacturer’s standard pro-
tocols. Four-micrometer-thick FFPE samples from each case 
were deparaffinized, denatured, and pretreated with a Tris-
based reaction buffer (pH 7.6) in 3 cycles of 12 minutes each 
at 90°C, and were then incubated with ISH Protease (Ventana/
Roche) for 24 minutes. The DNP-labeled EGFR DNA probe 
and DIG-labeled chromosome 7 probe were co-denatured 
for 12 minutes at 80°C; slides were hybridized for 7 hours at 
44°C and were then washed stringently 3 times for 8 minutes 
at 72°C. EGFR signals were detected using the ultraVIEW 
SISH DNP Detection Kit. The signal was detected as silver 
deposits with silver acetate, hydroquinone, and hydrogen 
peroxide. The chromosome 7 signals were detected using the 
ultraVIEW RED ISH DIG Detection Kit, and were developed 
as stained red dots with fast red and naphthol phosphate. The 
slides were finally counterstained with hematoxylin II and 
bluing reagent before mounting. EGFR SISH scores were de-

fined according to the Colorado scoring system as score 1 (1 
or 2 signals in ≥90% of the counted nuclei [disomy]); score 2 
(3 signals in 10–40%, ≥4 signals in <10% [low trisomy]); score 
3 (3 signals in ≥40%, ≥4 signals in <10% [high trisomy]); score 
4 (≥4 signals in 10%–40% [low polysomy]); score 5 (≥4 signals 
in ≥40% [high polysomy]); and score 6 (amplification [EGFR 
gene cluster ≥10%, EGFR/chromosome 7 ratio of ≥2, and ≥15 
signals in ≥10%])14.

Table 1. Patient characteristics

Characteristic Value (n=66)

Age, yr 57 (34–80)

Sex 

    Male 44 (66.7)

    Female 22 (33.3)

Smoking history

    Ever smoker 46 (69.1)

    Never smoker 20 (30.3)

Stage at EGFR TKI use

    IIIb 2 (3.0)

    IV 64 (97.0)

ECOG PS at TKI treatment

    0–1 41 (62.1)

    ≥2 25 (37.9)

TKI

    Gefitinib 42 (63.6)

    Erlotinib 24 (36.4)

Line

    1st- or 2nd-line 36 (54.5)

    3rd-line or above 30 (45.5)

Extrathoracic metastasis 52 (78.8)

Brain 15 (22.7)

Bone 25 (37.9)

No. of extrathoracic metastasis sites

    1 36 (54.5)

    2 10 (15.2)

    ≥3 6 (9.1)

Tumor response

    Partial response 8 (12.1)

    Stable disease 19 (28.8)

    Progressive disease 39 (59.1)

Values are presented as median (range) or number (%).
EGFR: epidermal growth factor receptor; TKI: tyrosine kinase 
inhibitor; ECOG PS: Eastern Cooperative Oncology Group perfor-
mance status.
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6. Statistical analyses 

Categorical variables were analyzed using Fisher exact test, 
while continuous variables were analyzed using the Mann‒
Whitney test. The associated factors with treatment response 
of EGFR TKI were identified by univariate and multivariate 
logistic regression. PFS and OS were estimated by using the 
Kaplan‒Meier method. Comparisons between groups were 
performed using the log-rank test for time-to-event variables. 
Cox proportional hazards models were used to evaluate inde-
pendent predictive factors for survival. All statistical analyses 
were performed using SPSS software version 18.0 (SPSS Inc., 
Chicago, IL, USA), and p-values of <0.05 were considered sta-

tistically significant.

Results
1. Patients characteristics

A total of 66 patients who received EGFR TKIs for lung ad-
enocarcinoma with EGFR wild-type were identified for the 
analyses. The median follow-up time was 17.0 months (range, 
1.9–81.3 months). The patients’ median age was 57 years, and 
66.7% were men (Table 1). The proportion of ever smokers 
was 69.1%. Approximately half of all patients were treated with 

Table 2. Association of EGFR SISH status with clinical characteristics

Variable All patients (n=23) SISH-positive (n=12) SISH-negative (n=11) p-value

Age, yr 60 (34–78) 59 (47–75) 62 (34–78) 0.418

Sex 0.640

    Male 17 (73.9) 8 (66.7) 9 (81.8)

    Female 6 (26.1) 4 (33.3) 2 (18.2)

Smoking history 0.371

    Ever smoker 16 (69.6) 7 (58.3) 9 (81.8)

    Never smoker 7 (30.4) 5 (41.7) 2 (18.2)

ECOG PS at TKI treatment 0.414

    0–1 10 (43.5) 4 (33.3) 6 (54.5)

    ≥2 13 (56.5) 8 (66.7) 5 (45.5)

TKI 0.680

    Gefitinib 14 (60.9) 8 (66.7) 6 (54.5)

    Erlotinib 9 (39.1) 4 (33.3) 5 (45.5)

Line 0.680

    1st- or 2nd-line 10 (43.5) 6 (50.0) 4 (36.4)

    3rd-line or above 13 (56.5) 6 (50.0) 7 (63.6)

Extrathoracic metastasis 21 (91.3) 11 (91.7) 10 (90.9) >0.999

Brain 6 (26.1) 4 (33.3) 2 (18.2) 0.640

Bone 11 (47.8) 5 (41.7) 6 (54.5) 0.684

No. of extrathoracic metastasis sites 0.107

    1 13 (56.5) 9 (75.0) 4 (36.4)

    2 5 (21.7) 1 (8.3) 4 (36.4)

    ≥3 3 (13.0) 1 (8.3) 2 (18.2)

Tumor response

    Partial response 2 (8.7) 2 (16.7) 0 (0) 0.478

    Stable disease 4 (17.4) 2 (16.7) 2 (18.2) >0.999

    Progressive disease 17 (73.9) 8 (66.7) 9 (81.8) 0.640

Values are presented as median (range) or number (%).
EGFR: epidermal growth factor receptor; SISH: silver in situ hybridization; ECOG PS: Eastern Cooperative Oncology Group performance sta-
tus; TKI: tyrosine kinase inhibitor.
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EGFR TKIs beyond second-line therapy. Most patients (97.0%) 
had stage IV disease; 78.8% had extrathoracic metastasis.

The tumor responses to EGFR TKIs are shown in Table 1; 
the objective response rate was 12.1% while the disease con-
trol rate was 40.9%.

2. EGFR SISH and TKI efficacy

We performed EGFR SISH in 31 NSCLC specimens; analy-
sis was possible in 23 of these cases. Disomy was present in 
one patient (4.3%), low trisomy in three (13.0%), high trisomy 
in three (13.0%), low polysomy in five (21.7%), high polysomy 
in 10 (43.5%), and gene amplification in one (4.3%). SISH 
positivity was defined as high polysomy or gene amplifica-
tion. Twelve patients (52.2%) were categorized as EGFR SISH 
positive (high EGFR copy number), and 11 (47.8%) were char-
acterized as EGFR SISH negative (low EGFR copy number). 
There was no significant difference in clinical characteristics 
between EGFR SISH–positive and –negative patients (Table 

2). There was a trend toward higher response and disease 
control rates in SISH-positive patients compared to SISH-
negative patients (16.7% vs. 0%, p=0.478 and 33.4% vs. 18.2%, 
p=0.640, respectively). The median PFS and OS were longer in 
SISH–positive patients than in SISH–negative patients (PFS: 
2.0 months, vs. 1.0 month respectively; hazard ratio [HR], 
0.57; 95% confidence interval [CI], 0.24–1.35; p=0.201 and 
OS: 7.5 months vs. 3.0 months, respectively; HR, 0.55; 95% CI, 
0.23–1.30; p=0.173), but the differences were not statistically 
significant.

To investigate the baseline clinical variables that could 
predict treatment response to EGFR TKIs, logistic regression 
models were used to evaluate the correlation between these 
factors and treatment response. On univariate analyses (Table 
3), female sex and never smoker were significantly associated 
with better treatment response (odds ratio [OR], 3.10; 95% CI, 
1.07–8.94; p=0.037 and OR, 3.10; 95% CI, 1.05–9.19; p=0.041). 
But, there was no clinical factor to predict treatment response 
on multivariate analysis.

Table 3. Analysis of clinical variables associated with treatment response of EGFR TKI

Predictor 
Univariate Multivariate

OR (95% CI) p-value OR (95% CI) p-value

Age, yr 

    ≥60 vs. <60 2.04 (0.72–5.75) 0.180 2.11 (0.71–6.27) 0.177

Sex

    Male vs. Female 3.10 (1.07–8.94) 0.037 1.83 (0.33–10.18) 0.492

Smoking history

    Ever vs. Never 3.10 (1.05–9.19) 0.041 2.00 (0.34–11.74) 0.443

Stage at EGFR TKIs use

    IV vs. IIIb 1.46 (0.09–24.43) 0.792 - -

ECOG PS at TKI treatment

    ≥2 vs. 0–1 2.45 (0.84–7.11) 0.100 - -

TKIs

    Gefitinib vs. Erlotinib 1.25 (0.45–3.49) 0.670 - -

Line 

    3rd-line and above vs. 1st- or 2nd-line 0.72 (0.27–1.95) 0.523 - -

Extrathoracic metastasis 0.63 (0.19–2.05) 0.438 - -

Brain 1.36 (0.43–4.33) 0.607 - -

Bone 1.23 (0.45–3.37) 0.690 - -

No. of extrathoracic metastasis sites 

    ≥3 vs. 1–2 1.43 (0.24–8.41) 0.693 - -

SISH 

    Negative vs. Positive 2.25 (0.32–15.76) 0.414 - -

EGFR: epidermal growth factor receptor; TKI: tyrosine kinase inhibitor; OR: odds ratio; CI: confidence interval; ECOG PS: Eastern Coopera-
tive Oncology Group performance status; SISH: silver in situ hybridization.
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3. Survival outcomes 

The overall median PFS and OS rates of all 66 patients were 
2.1 months (95% CI, 1.77–2.43) and 9.7 months (95% CI, 6.35–
13.05), respectively. Univariate analysis of PFS showed that fe-
male sex and ECOG PS scores of 0–1 had significantly positive 
effects on PFS; both factors were also significant independent 
predictors of PFS on multivariate analysis (Table 4). Further-
more, female sex, never smoker status, ECOG PS 0–1, and a 
low number of extrathoracic metastasis sites were significant 
predictors of longer OS on univariate analysis (Table 5). Treat-
ment with EGFR TKIs beyond second-line therapy was as-
sociated with poor OS. On multivariate analysis, an ECOG PS 
0–1 and a low tumor burden of extrathoracic metastases were 
independent predictors of longer OS.

Discussion
In our study of 66 patients with EGFR wild-type lung ad-

enocarcinoma who received EGFR TKIs, the response and 
disease control rates were 12.1% and 40.9%, respectively, 
which are similar to results from previous studies. The First-
SIGNAL trial reported a 25.9% response rate and a 40.7% dis-
ease control rate to gefitinib in never smokers with EGFR wild-
type lung adenocarcinoma21. Another Asian study reported 
a 21.9% response rate and a 38.4% disease control rate with 
EGFR TKI22. However, the response rate in patients with EGFR 
wild-type was only 1.1% in the Iressa Pan-Asia Study (IPASS)4. 
These discrepant results may be explained by differences in 
the EGFR mutation detection method. Pyrosequencing was 
used in our study, whereas the more sensitive amplification-
refractory mutation system was used in the IPASS trial; this 
might account for a relatively higher false-negative rate. 

The role of EGFR copy number as a predictive biomarker 
for the efficacy of EGFR TKIs remains controversial23. Several 
studies suggested that a high EGFR gene copy number corre-
lated with EGFR TKI treatment response and longer survival 
in patients with EGFR wild-type lung cancer9-12. In a recent 
study of patients with EGFR wild-type NSCLC, those who 

Table 4. Analysis of clinical variables associated with progression-free survival

Predictor 
Univariate Multivariate

HR (95% CI) p-value HR (95% CI) p-value

Age, yr 

    ≥60 vs. <60 0.86 (0.51–1.46) 0.573 1.03 (0.60–1.77) 0.924

Sex

    Male vs. Female 0.52 (0.29–0.92) 0.024 0.48 (0.27–0.86) 0.013

Smoking history

    Ever vs. Never 0.57 (0.32–1.02) 0.057 - -

Stage at EGFR TKIs use

    IV vs. IIIb 1.08 (0.56–1.65) 0.876 - -

ECOG PS at TKI treatment

    ≥2 vs. 0–1 0.50 (0.30–0.85) 0.011 0.47 (0.27–0.81) 0.006

TKIs

    Gefitinib vs. Erlotinib 1.05 (0.61–1.81) 0.869 - -

Line 

    1st- or 2nd-line vs. 3rd-line and above 1.11 (0.66–1.87) 0.695 - -

Extrathoracic metastasis 1.17 (0.61–2.23) 0.636 - -

Brain 0.64 (0.33–1.22) 0.170 - -

Bone 0.985 (0.57–1.69) 0.955 - -

No. of extrathoracic metastasis sites 

    ≥3 vs. 1–2 0.47 (0.19–1.15) 0.099 - -

SISH 

    Negative vs. Positive 0.54 (0.22–1.28) 0.158 - -

HR: hazard ratio; CI: confidence interval; EGFR: epidermal growth factor receptor; TKI: tyrosine kinase inhibitor; ECOG PS: Eastern Coopera-
tive Oncology Group performance status; SISH: silver in situ hybridization.
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were EGFR FISH–positive achieved a significantly higher re-
sponse rate (17.7% vs. 8.6%, p=0.047) and disease control rate 
(67.7% vs. 35.7%, p<0.001), as well as longer PFS (4.4 months 
vs. 2.0 months; HR, 0.56; 95% CI, 0.41–0.75; p<0.001) and OS 
(25.0 months vs. 14.2 months; HR, 0.60; 95% CI, 0.41–0.89; 
p=0.010) than patients who were FISH-negative9. 

We showed that EGFR SISH was positive in 12 of 23 pa-
tients (52.2%) with EGFR wild-type lung adenocarcinoma. 
PFS and OS tended to be longer in SISH-positive patients than 
SISH negative patients. Moreover, the response and disease 
control rates were higher in SISH-positive patients than in 
SISH-negative patients. However, there were no significant 
differences in survival and tumor response between the EGFR 
SISH–positive and –negative patients. Lee et al.24 showed that 
a high EGFR gene copy number was associated with better 
responses to EGFR TKI (27.3% vs. 4.2%, p=0.082) and PFS (4.10 
months [95% CI, 1.66–6.54] vs. 2.10 months [95% CI, 1.21–
2.99], p=0.201) in patients with EGFR wild-type squamous cell 
carcinoma; however, these associations did not reach statisti-
cal significance. Li et al.25 investigated the efficacy of erlotinib 

versus pemetrexed as second-line treatments for patients 
with EGFR wild-type and EGFR FISH–positive lung adeno-
carcinoma, and found that the median PFS was 4.1 months 
(95% CI, 1.6–6.6) and 3.9 months (95% CI, 2.7–5.1), respec-
tively, in the erlotinib and pemetrexed arms (HR, 0.92; 95% 
CI, 0.62–1.37; p=0.693). The objective response rate appeared 
to be higher among patients receiving erlotinib compared 
with those receiving pemetrexed (19.7% vs. 8.1%, respectively; 
p=0.062). Their study did not reveal differences in survival and 
responses between erlotinib and pemetrexed in patients with 
EGFR wild-type and EGFR FISH–positive adenocarcinoma. 

In our study, good PS and female sex were associated with 
better PFS. An ECOG PS 0–1 and a low tumor burden of ex-
trathoracic metastases were independent predictors of longer 
OS. Several studies reported that PS was predictive factor for 
response to EGFR TKI in patients with wild-type EGFR26,27 and 
female sex was independent good predictors of gefitinib treat-
ment in patients with advanced non-small cell lung cancer28,29. 

Sanchez de Cos Escuin et al.30 reported that the number of 
metastatic sites and of lesions in patients with isolated metas-

Table 5. Analysis of clinical variables associated with overall survival

Predictor
Univariate Multivariate

HR (95% CI) p-value HR (95% CI) p-value

Age, yr 

    ≥60 vs. <60 0.62 (0.36–1.05) 0.077 0.69 (0.37–1.31) 0.260

Sex

    Male vs. Female 0.39 (0.22–0.70) 0.002 0.50 (0.09–2.89) 0.436

Smoking history

    Ever vs. Never 0.47 (0.26–0.85) 0.012 0.72 (0.12–4.38) 0.717

Stage at EGFR TKI use

    IV vs. IIIb 0.87 (0.21–3.60) 0.846 - -

ECOG PS at TKI treatment

    ≥2 vs. 0–1 0.30 (0.17–0.53) <0.001 0.34 (0.17–0.65) 0.001

TKIs

    Gefitinib vs. Erlotinib 1.44 (0.82–2.53) 0.210 - -

Line 

    1st- or 2nd-line vs. 3rd-line and above 1.72 (1.01 –2.93) 0.046 1.07 (0.57–2.03) 0.831

Extrathoracic metastasis 1.83 (0.95–3.50) 0.070 - -

Brain 0.93 (0.49–1.76) 0.823 - -

Bone 1.25 (0.73-2.16) 0.423 - -

No. of extrathoracic metastasis sites 

    ≥3 vs. 1–2 0.25 (0.09–0.64) 0.004 0.29 (0.11–0.77) 0.013

SISH 

    Negative vs. Positive 0.55 (0.23–1.30) 0.173 - -

HR: hazard ratio; CI: confidence interval; EGFR: epidermal growth factor receptor; TKI: tyrosine kinase inhibitor; ECOG PS: Eastern Coopera-
tive Oncology Group performance status; SISH: silver in situ hybridization.
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tasis had prognostic relevance. Tumor burden is a predictive 
factor for response and survival in patients with NSCLC irre-
spective of the therapeutic agents employed, including cyto-
toxic chemotherapy and TKI31-33. Higher tumor burdens may 
reflect the rapid growth and greater number of cancer cells 
and be associated with poor prognosis.

The present study has several limitations. It was underpow-
ered due to the small sample size, which may have been a 
factor in the failure to detect differences between EGFR SISH–
positive and –negative patients. As ours was a single-center 
retrospective study, future prospective studies ought to be 
conducted to validate our findings.

In conclusion, we found that PS, female sex, and tumor bur-
den are predictive factors of the clinical benefit of EGFR TKI 
therapy in EGFR wild-type lung adenocarcinoma. However, 
EGFR SISH status was not predictive of EGFR TKI efficacy.
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