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Purpose: Several studies have revealed the prognostic value distant metastasis in non-small-
cell lung cancer (NSCLC) patients receiving first-line epidermal growth factor receptor
(EGFR) inhibitors. However, the question of whether the specific metastatic site could
predict survival outcomes remain elusive. This study evaluated the prognostic value of
specific metastatic site at diagnosis in first-line icotinib-treated patients with EGFR-
mutated advanced NSCLC.

Methods: A total of 216 patients with EGFR-mutated stage IV NSCLC who received first-
line icotinib treatment were retrospectively enrolled. The associations between the presence
of distant metastasis to certain organs at diagnosis and survival outcomes were analyzed.
Patients and methods: The presence of distant metastases was not associated with
progression-free survival. Patients with liver metastasis showed a significantly shorter OS
than those without liver metastasis (14.6m vs 33.0m, p=0.024). Patients with brain metastasis
showed a marginally shorter OS than those without brain metastasis (26.5m vs 33.8m,
p=0.051). Patients with lung metastasis showed a significantly longer OS than those without
lung metastasis (36.0m vs 28.6m, p=0.038). Multivariable Cox regression analysis showed
the presence of liver metastasis (HR [hazard ratio]: 2.265, 95% CI [confidence interval]:
1.239-4.139, p=0.008) and brain metastasis (HR: 1.493, 95% CI: 1.012-2.202, p=0.043)
were independent predictors for unfavorable OS, while lung metastasis (HR: 0.669, 95% CI:
0.460-0.971, p=0.034) was an independent predictor for favorable OS.

Conclusion: The presence of liver and brain metastasis predicted unfavorable OS, while the
presence of lung metastasis predicted favorable OS in first-line icotinib-treated patients with
EGFR-mutated stage IV NSCLC.

Keywords: metastasis, non-small cell lung cancer, EGFR mutations, icotinib, prognostic

value

Introduction

Lung cancer is the leading cause of cancer-related deaths worldwide." Non-small
cell lung cancer (NSCLC) accounts for approximately 85% of cases. More than
40% of NSCLC patients present with distant metastasis at initial diagnosis includ-
ing bone metastasis, brain metastasis, pleural metastasis, lung metastasis, liver
metastasis or metastasis to other organs.? Until the last decade, the 5-year survival
rate of patients with metastatic disease is less than 10%.>
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Epidermal growth factor receptor (EGFR) tyrosine
kinase inhibitors (TKIs) have revolutionized the treatment
of advanced NSCLC patients over the past decade.*®
Icotinib is a first-generation EGFR-TKI that has been
approved for the first-line treatment of EGFR-mutated
locally advanced or metastatic NSCLC by the National
Medical

November 2014.” Icotinib has comparable efficacy and
1'10

Products  Administration of China in
better safety than gefitinib in a Phase III clinical tria

Bone is the most commonly seen metastatic site in
advanced NSCLC patients at initial diagnosis. Bone
metastasis is found in approximately 40% of NSCLC
cases, followed by metastasis to lung, brain, and
liver.'""'? Several studies have documented the prognostic
value of the presence of distant metastasis in EGFR-
mutated NSCLC patients receiving first-line EGFR-
TKIs."> ' Wu and colleagues demonstrated that bone
metastasis was an independent risk factor for overall sur-
vival (OS), but no correlation between brain metastasis
and OS was observed in patients with EGFR-mutated
lung adenocarcinoma receiving front-line gefitinib."?
Conversely, Taniguchi and colleagues found that the pre-
sence of brain metastasis was correlated with unfavorable
OS, while bone metastasis had no impact on 0S.'* In
addition, the presence of liver metastasis was associated
with shorter OS in EGFR-mutated advanced NSCLC
patients receiving first-line EGFR-TKIs.'*'® Although
several studies have demonstrated the prognostic implica-
tions of the presence of distant metastasis, data on the
specific metastatic site that could predict survival out-
comes in EGFR-mutated NSCLC patients treated with
first-line EGFR-TKIs are limited. Moreover, the prognos-
tic value of distant metastasis at initial diagnosis in EGFR-
mutated stage IV NSCLC patients treated with first-line
icotinib remains largely unknown.

In the present work, EGFR-mutated stage IV NSCLC
patients treated with first-line icotinib were retrospectively
enrolled to investigate the prognostic role of distant metas-
tasis at initial diagnosis and its relationship with survival
(PFS)

outcomes survival

and OS.

including progression-free

Patients and Methods

Patients

Our retrospective, observational study included 216
metastatic NSCLC patients treated with oral icotinib
(125 mg, three times per day) as first-line setting at

the fourth hospital of Hebei Medical University between
July 2011 and October 2017 who met the inclusion and
exclusion criteria. On initial diagnosis, all patients
received extensive examinations including chest com-
puted tomography (CT), abdominal ultra-sonography,
whole-body bone scan and brain magnetic resonance
imaging (MRI). The inclusion criteria for the present
study were as follows: (1) with confirmed diagnosis of
stage IV NSCLC by histopathological examinations
according to the 7th American Joint Committee on
Cancer (AJCC) staging manual; (2) older than 18
years; (3) harboring EGFR sensitizing mutations; (4)
having an Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS) of 0-2; (5) having at least 1
measurable lesion according to Response Evaluation
Criteria in Solid Tumors (RECIST) version 1.1; (6)
receiving first-line icotinib. The exclusion criteria were
as follows: (1) with small cell lung cancer or mixed
small cell histology; (2) previously treated by targeted
therapy or chemotherapy; (3) patients who were intoler-
ant to icotinib; (4) with other malignant tumors. This
study was approved by the Ethics Committee of the
Fourth Hospital of Hebei Medical University and con-
ducted in accordance with the Declaration of Helsinki.
As this study is retrospective, the requirement for
informed consent by the ethics committee was waived.
All data on the patients were anonymized or maintained
with confidentiality.

Baseline clinical characteristics of patients, including
age, gender, smoking history, histological subtype, ECOG
PS score, EGFR mutation type and distant metastases,
were collected. Smoking status was categorized as current
smokers and non-smokers including never smokers and
ex-smokers (quit >5 years before diagnosis).

Initial treatment response to first-line icotinib therapy
was classified as complete response (CR), partial response
(PR), stable disease (SD) or progressive disease (PD)
based on serial imaging studies using RECIST version
1.1.% Objective response rate (ORR) was defined as the
percentage of patients having CR and PR. Responders
indicated patients having a CR/PR. Non-responders were
patients having a SD/PD. PFS was defined as the interval
between the initiation of the icotinib treatment and the
time of PD, intolerable toxicity or death. OS was defined
as the interval from the date of diagnosis to the date of
death from any cause. Patients without an event were
censored at the time of the last follow-up visit.
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EGFR Mutation Analysis

EGFR mutation analysis was performed on 168 tumor
tissue samples by using amplification refractory mutation
system (ARMS; Therascreen EGFR Mutation Test Kkit,
Qiagen Manchester Ltd., Manchester, UK), 26 by using
next-generation sequencing (Burning Rock Biotech,
Guangzhou, China), 12 by using direct sequencing and

10 by wusing denatured high-performance
17-19

liquid
chromatography.

Statistical Analysis

The baseline characteristics, including age, gender, smoking
history, ECOG PS, the presence of distant metastasis were
compared between patients harboring deletion in exon 19
(19del) and point mutation L858R in exon 21, between
responders and non-responders. Differences between two
groups were calculated by chi-square test or Fisher’s exact
test for categorical data and #-test for continuous variables.
Differences among three groups were calculated by one-way
ANOVA. Kaplan—Meier curves were compared by using the
Log rank test for survival analyses. Univariate analysis and
multivariate analysis with the Cox proportional hazards
model were applied to investigate the impact of different
variables on PFS and OS. p<0.05 was considered as statisti-
cally significant. All statistical analyses were performed in
SPSS 22.0 (IBM, Armonk, NY, USA) and R language (ver-
sion R3.3.3.,
curves were depicted using Graphpad Prism 5.0 software
(GraphPad Software, San Diego, CA, USA).

https://www.r-project.org/). Kaplan-Meier

Results

Patient Characteristics

A total of 216 stage IV NSCLC patients harboring EGFR gene
mutations taking icotinib as their first-line treatment between
July 2011 and October 2017 were enrolled in this study. The
baseline clinical characteristics of the study population were
summarized in Table S1. Ninety-one (42.1%) males and 125
(57.9%) females were included, with a median age of 59.4
years (ranged from 31 to 83 years). A majority of patients were
non-smokers (82.9%; n=179) and the remaining 37 patients
(17.1%) were current smokers. A majority (96.8%; n=209) of
patients were diagnosed with adenocarcinoma, 4 (1.8%) with
adenosquamous cell carcinoma, 2 (0.9%) with squamous cell
carcinoma and 1 (0.5%) with large cell carcinoma. ECOG PS
at initial diagnosis was PS 0 in 47.2% of patients, PS 1 in
50.9% of patients and PS 2 in 1.9% patients. Of 216 patients,
112 patients (51.9%) harbored 19del, 99 (45.8%) harbored

point mutation L858R in exon 21, and 5 (2.3%) harbored
point mutation G719 in exon 18. Distant metastases at initial
diagnosis were mainly located in bone (44.9%), lung (42.1%),
pleura (32.9%), brain parenchyma (27.3%) and extrathoracic
lymph node (24.1%). Moreover, 19 patients (8.8%) had liver
metastasis, 4.6% had adrenal metastasis, 2.8% had pericardial
metastasis, 1.9% had leptomeningeal metastases, 0.9% had
peritoneal metastasis and 3.2% had metastasis to other organs.

Association Between Distant Metastasis
and Treatment Response to First-Line

Icotinib

The ORR was 69.4% for patients treated with first-line
icotinib. Next, the correlations between clinical fea-
tures and initial treatment response to icotinib were
evaluated. We found significant associations between
treatment response to icotinib and the status of liver
metastasis (p=0.001), the status of extrathoracic lymph
node metastasis (p=0.001) and the number of meta-
static organs (p=0.037). Meanwhile, the EGFR muta-
tion type had no
(Table 1).

impact on treatment response

The Predictive Value of Baseline Distant

Metastasis on PFS

The median PFS of the study population was 10.3 months
with 100% maturity (ranged from 1.0 to 43.4 months,
Figure S1A). In order to determine the predictive value
of distant metastasis and other clinical features on PFS,
Cox proportional hazards regression model analysis was
performed. The univariate analyses demonstrated that
EGFR mutation type (hazard ratio [HR]: 0.694, 95% con-
fidence intervals (CI): 0.530-0.909, p=0.008) and the sta-
tus of extrathoracic lymph node metastasis (HR: 1.388,
95% CI: 1.014-1.899, p=0.04) were associated with PFS.
In addition, a marginal association was observed between
PFS and age (HR: 1.311, 95% CI: 0.999-1.720, 'p=0.051;
Table 2). The multivariate analysis revealed that only
EGFR mutation type (HR: 0.707, 95% CI: 0.539-0.927,
p=0.012) remained the significant association with PFS
(Table 2).

Survival analyses using the Kaplan—-Meier method and
Log rank test showed the significantly different PFS in
patients harboring G719 point mutations in exon 18, L858R
point mutations in exon 21 and 19del (10.3 months vs 9.5
months vs 11.2 months, p=0.03, Figure S2A). The PFS was
comparable between patients harboring G719 and those

Cancer Management and Research 2021:13

submit your manuscript

2615

Dove


https://www.r-project.org/
https://www.dovepress.com/get_supplementary_file.php?f=298579.docx
https://www.dovepress.com/get_supplementary_file.php?f=298579.docx
https://www.dovepress.com/get_supplementary_file.php?f=298579.docx
http://www.dovepress.com
http://www.dovepress.com

Wang et al

Dove

Table | The Difference of Basic Characteristics in Responders
and Non-Responders

Table | (Continued).

. Characteristics Responders | Non- p-value
Characteristics Responders | Non- p-value
Responders
Responders
%, %
n (%) n (%) n (%) n (%)
Pericardial metastasis 0.678
Age (range), 60 (31-83) 60 (33-80) 0.778
years Presence 6 (4.0%) I (1.5%)
Absence 144 (96.0%) 65 (98.5%)
260 80 (53.3%) 34 (51.5%)
<60 70 (46.7%) 32 (48.5%) Extrathoracic lymph node metastasis 0.001
Gender 0517 Presence 26 (17.3%) 26 (39.4%)
Absence 124 (82.7%) | 40 (60.6%)
Male 64 (42.7%) 27 (40.9%)
Female 86 (57.3%) 39 (59.1%) Lung metastasis (contralateral)
Smoking history 0.558 Presence 61 (40.7%) 30 (45.5%) 0.551
Absence 89 (59.3%) 36 (54.5%)
Current smoker | 24 (16.0%) 13 (19.7%)
Non-smoker 126 (84.0%) | 53 (80.3%) Pleural metastasis 0.754
ECOG PS Presence 48 (32.0%) 23 (34.8%)
Absence 102 (68.0%) | 43 (65.2%)
0 80 (53.3%) 22 (33.3%) 0.006
| 66 (44.0%) 44 (66.7%) Bone metastasis 0.235
2 4 (2.7%) 0
Presence 63 (42.0%) 34 (51.5%)
EGFR mutation 0.790 Absence 87 (58.0%) 32 (48.5%)
Common Metastasis to other organs 0.678
Exon 19 deletion | 79 (52.7%) 33 (50.0%) Presence 6 (4.0%) I (1.5%)
Exon 21 L858R 67 (44.7%) 32 (48.5%) Absence 144 (96.0%) | 65 (98.5%)
Uncommon Number of organs with metastasis 0.037
Exon 18 G719 4 (2.6%) I (1.5%) Single-organ 74 (49.3%) 22 (33.3%)
. Multi-organ 76 (50.7%) 44 (66.7%)
Liver metastasis 0.001
Total patients 150 66
Presence 7 (4.7%) 12 (18.2%)
Absence 143 (95.3%) 54 (81.8%) Notes: Responders: patients with CR/PR to icotinib; non-responders: patients with
SD/PD to icotinib.
Adrenal metastasis 0.561 Abbreviation: ECOG PS, Eastern Cooperative Oncology Group Performance
) Status at diagnosis.
Presence 6 (4.0%) 4 (6.1%)
Absence 144 (96.0%) | 62 (93.9%) . .
harboring 19del (10.3 months vs 11.2 months, p=0.23, Figure
Peritoneal metastasis 0.549 S2B). The comparable PFS was also observed in patients
Presence I (0.7%) I (1.5%) harboring G719 and those harboring L858R (10.3 months vs
Absence 149 (99.3%) | 65 (98.5%) 9.5 months, p=0.99, Figure S2C). However, the significantly
Leptomeningeal Metastases 0.808 longer PFS in patients harboring 19del compared with those
harboring L858R was observed in our study (11.2 months vs
Presence 3 (2.0%) I (1.5%) . .
Absence 147 (98.0%) | 65 (98.5%) 9.5 months, p=0.009, Figure S2D). The baseline character-
istics between patients harboring 19del and L858R were
Brain parenchyma metastasis 0.993 . .
np 4 : comparable (Table S2). Collectively, distant metastases
Presence 41 (27.3%) 18 (27.3%) were not associated with PFS; however, harboring EGFR
Absence 109 (72.7%) | 48 (72.7%) 19del predicted longer PFS compared to other EGFR
(Continued) mutations.
2616  submit your manuscript Cancer Management and Research 2021:13
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Table 2 Univariable and Multivariable Analyses for Identifying Risk Factors Associated with PFS
Characteristics Univariable Analysis Multivariable Analysis
HR (95% CI) p-value HR (95% CI) p-value

Age 260 vs <60 years 1.311 (0.999-1.720) 0.051 1.247 (0.947-1.642) 0.115
Gender Male vs female 1.065 (0.812—1.398) 0.647

Smoking status smoker vs nonsmoker 0.986 (0.691-1.408) 0.986

ECOG O vs |12 0.957 (0.732-1.251) 0.745

EGFR mutation exon |9 vs others 0.694 (0.530-0.909) 0.008 0.707 (0.539-0.927) 0.012
Liver metastasis with vs without 1.476 (0.920-2.370) 0.107

Adrenal metastasis with vs without 0.852 (0.451-1.608) 0.621

Leptomeningeal metastases with vs without 1.060 (0.393-2.857) 0.908

Brain parenchyma metastasis with vs without 1.139 (0.844-1.539) 0.395

Pericardial metastasis with vs without 1.308 (0.579-2.951) 0518

Extrathoracic lymph node metastasis with vs without 1.388 (1.014-1.899) 0.040 1.322 (0.963-1.815) 0.084
Lung metastasis (contralateral) with vs without 0.871 (0.664—1.144) 0.871

Pleural metastasis with vs without 0.945 (0.711-1.256) 0.698

Bone metastasis with vs without 1.081 (0.826—1.416) 0.569

Metastasis to other organs with vs without 0.982 (0.462-2.091) 0.963

Number of organs with metastasis multi-organ vs single-organ 0.962 (0.734-1.262) 0.781

Abbreviations: PFS, progression-free survival; HR, hazard ratio; Cl, confidence interval.

The Prognostic Value of Baseline Distant

Metastasis on OS

The median OS of the 216 patients was 32.1 months with
61.1% maturity (ranged from 2.3 to 67.0 months, Figure
S1B). In order to determine whether the presence of
distant metastases was associated with OS in patients,
survival analysis and Cox proportional hazards regression
model analysis were performed. Survival analyses
that with had
a significantly shorter OS than those without liver metas-
tasis (14.6 months vs 33.0 months, p=0.024, Figure 1A).
Patients with brain metastasis showed a marginally

showed patients liver metastasis

shorter OS compared with those without brain metastasis
(26.5 months vs 33.8 months, p=0.051, Figure 1B).
with
a longer OS than those without lung metastasis (36.0
months vs 28.6 months, p=0.038, Figure 1C).

In the univariate Cox proportional hazards regression
model, age (HR: 1.491, 95% CI: 1.053-2.111, p=0.025),
ECOG PS (HR: 0.596, 95% CI: 0.419-0.847, p=0.004),
status of liver metastasis (HR: 1.867, 95% CI: 1.077—
3.238, p=0.026), the status of extrathoracic lymph node
metastasis (HR: 1.714, 95% CI: 1.177-2.496, p=0.005)
and the status of lung metastasis (HR: 0.689, 95%
CI: 0.483-0.982, p=0.040) were associated with OS. The

Meanwhile, patients lung metastasis showed

status of brain parenchyma metastasis (HR: 1.453, 95%
CI: 0.996-2.120, p=0.053) and the status of bone metas-
tasis (HR: 1.367, 95% CI: 0.967-1.931, p=0.076) showed
a marginal association with OS. In the multivariate Cox
proportional hazards regression model, age (HR: 1.806,
95% CI: 1.238-2.633, p=0.002), the status of liver metas-
tasis (HR: 2.265, 95% CI: 1.239-4.139 p=0.008), the
status of brain parenchyma metastasis (HR: 1.493, 95%
CI: 1.012-2.202, p=0.043) and the status of lung metasta-
sis (HR: 0.669, 95% CI: 0.460-0.971, p=0.034) retained
the significant association with OS (Table 3). Collectively,
the presence of liver metastasis and the presence of brain
metastasis and absence of lung metastasis were indepen-

dent risk factors associated with OS outcomes.

Association of Baseline Distant Metastasis
with OS

In order to further investigate the associations of metas-
tasis to certain organs with OS outcomes, survival ana-
lyses were performed in three groups as follows (1)
patients with lung metastasis, without brain and liver
metastasis (lung+ liver- brain- metastasis), (2) patients
with brain metastasis, without lung and liver metastasis
(braint+ lung- liver- metastasis), (3) patients with liver

metastasis, without lung and brain metastasis (liver+

Cancer Management and Research 2021:13
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Figure | Correlations between overall survival (OS) and the presence of distant metastases. Kaplan—Meier curves comparing the OS of the patients with or without distant

metastasis including (A) liver metastasis; (B) brain metastasis; and (C) lung metastasis.

lung- brain- metastasis). The median OS was 46.5
months for patients with lung+ liver- brain- metastasis
(n=60), 26.5 months for patients with brain+ lung- liver-
metastasis (n=32), and 14.6 months for patients with
liver+ lung- brain- metastasis (n=8). The OS was signif-
icantly different in three groups (p=0.002, Figure 2A).
Furthermore, patients with lung+ liver- brain- metastasis
had a significantly longer OS than those with liver+
lung- brain- metastasis (46.5 months vs 14.6 months,
p=0.001, Figure 2B). Patients with braint+ lung- liver-
metastasis also had a significantly longer OS than those
with liver+ lung- brain- metastasis (26.5 months vs 14.6
months, p=0.040, Figure 2C). The significantly shorter
OS was observed in patients with brain+ lung- liver-
metastasis compared with those with lung+ liver- brain-
metastasis (26.5 months vs 46.5 months, p=0.002, Figure
2D). Collectively, the presence of liver metastasis pre-
dicted unfavorable OS, while lung metastasis predicted
more favorable OS in patients with lung/brain/liver

metastasis.

Next, Kaplan—Meier estimates of OS were performed
and subgroups were compared using the Log rank test to
investigate the impact of bone metastasis on OS. OS
was comparable in patients with bone- braint liver-
lung- metastasis (n=12) and those with bone+ braint
liver- lung- metastasis (n=20) (25.8 months vs 33.0
months, p=0.608, Figure S3A). OS did not differ sig-
nificantly between patients with bone+ liver+ brain-
lung- metastasis (n=4) and patients with bone- liver+
brain- lung- metastasis (n=4) (15.6 months vs 10.8
months, p=0.438, Figure S3B). In addition, there were
no statistically significant differences between the
Kaplan—Meier OS curves of patients with bone+ lung+
brain- liver- metastasis (n=15) and patients with bone-
lung+ brain- liver- metastasis (n=45) (35.5 months vs
50.5 months, p=0.051, Figure S3C). These results were
consistent with the results from the multivariate analysis
with Cox proportional hazards regression model indicat-
ing that the presence of bone metastasis was not asso-
ciated with OS.
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Table 3 Univariable and Multivariable Analyses for Identifying Risk Factors Associated with OS

Characteristics Univariable Analysis Multivariable Analysis
HR (95% CI) p-value HR (95% CI) p-value

Age 260 vs <60 years 1.491 (1.053-2.111) 0.025 1.806 (1.238-2.633) 0.002
Gender Male vs female 1.094 (0.772—1.553) 0.613

Smoking status smoker vs nonsmoker 0.932 (0.584-1.487) 0.767

ECOG O vs |2 0.596 (0.419-0.847) 0.004 0.695 (0.482—-1.003) 0.052
EGFR mutation exon |9 vs others 0.765 (0.543-1.079) 0.127

Liver metastasis with vs without 1.867 (1.077-3.238) 0.026 2.265 (1.2394.139) 0.008
Adrenal metastasis with vs without 0.472 (0.150-1.487) 0.200

Leptomeningeal metastases with vs without 1.381 (0.438-4.354) 0.581

Brain parenchyma metastasis with vs without 1.453 (0.996-2.120) 0.053 1.493 (1.012-2.202) 0.043
Pericardial metastasis with vs without 1.309 (0.482-3.552) 0.597

Extrathoracic lymph node metastasis with vs without 1.714 (1.177-2.496) 0.005 1.416 (0.963-2.080) 0.077
Lung metastasis (contralateral) with vs without 0.689 (0.483-0.982) 0.040 0.669 (0.460-0.971) 0.034
Pleural metastasis with vs without 1.144 (0.801-1.633) 0.460

Bone metastasis with vs without 1.367 (0.967-1.931) 0.076 1.103 (0.758-1.606) 0.609
Metastasis to other organs with vs without 0.847 (0.313-2.297) 0.745

Number of organs with metastasis multi-organ vs single organ 1.323 (0.933-1.875) 0.116

Abbreviations: PFS, progression-free survival; HR, hazard ratio; Cl, confidence interval.

Discussion

The prognostic value of distant metastasis at the time of
diagnosis has been demonstrated in advanced NSCLC
patients receiving gefitinib or erlotinib as first-line
therapy;'*'*'® however, the prognostic value of distant
metastasis in patients receiving first-line icotinib remains
unclear. In this study, we analyzed the prognostic role of
distant metastasis at diagnosis and its relationship with
survival outcomes including PFS and OS in patients with
EGFR-mutated stage IV NSCLC treated with first-line
icotinib. Our work demonstrated that the presence of
liver metastasis and brain metastasis were independent
predictors of unfavorable OS, while the presence of lung
metastasis was an independent predictor of favorable OS.
In addition, harboring 19del predicted a longer PFS com-
pared to other mutations.

a first-generation EGFR-TKI, has
approved for the treatment of locally advanced or metastatic
EGFR-mutated NSCLC. The prior studies showed an ORR
of 62.9% and a median PFS of 11.2 months in advanced
NSCLC patients harboring 19 del or L858R treated with first-
line icotinib.*?° Our study observed a similar ORR of 69.6%
and a median PFS of 10.3 months from our cohort.

Icotinib, been

Our data showed that the most frequently seen meta-
static site at initial diagnosis were bone (44.9%), lung

(42.1%) and pleura (32.9%), which were in an agreement
with the previous studies that NSCLC metastasize predo-
minantly to bone with a rate of 45-55%, lung with
33-45%, pleura with 30-62% at initial diagnosis in stage
IV NSCLC patients.'""'*"'> The rates of brain metastasis in
stage IV NSCLC patients are variable. The previous stu-
dies reported that 10-37% of patients harbored brain

metastases at initial diagnosis.'*?!

The frequency of
brain metastasis achieved 27.3% in this study. Liver is
the least common metastatic site of NSCLC than bone,
lung, pleura and brain.'*'> In this study, the rate of liver
metastasis in patients was 8.8%. We found that the pre-
sence of liver metastasis was an independent predictor of
shorter OS for patients with EGFR-mutated stage IV
NSCLC who received icotinib as first-line treatment,
which was in an agreement with prior studies.'**'*

Bone and brain are common metastatic sites for
NSCLC. Our work revealed that brain metastasis was the
independent predictor of OS and bone metastasis had no
impact on OS, which was consistent with a prior study
indicating that brain metastasis rather than bone metastasis
predicted poor OS in EGFR-mutated advanced NSCLC
patients treated with first-line EGFR-TKIs.'® However,
there are different opinions on associations of bone/brain

metastasis with OS. Another study demonstrated that bone
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Figure 2 Kaplan—Meier curves for overall survival (OS) of patients with metastasis to certain organs. Kaplan—Meier curves comparing the OS of (A) patients with liver
metastasis, without lung and brain metastasis (liver+ lung- brain- metastasis), patients with brain metastasis, without liver and lung metastasis (brain+ lung- liver- metastasis),
and patients with lung metastasis, without liver and brain metastasis (lung+ liver- brain- metastasis); (B) patients with lung+ liver- brain- metastasis and liver+ lung- brain-
metastasis; (C) patients with liver+ lung- brain- metastasis and brain+ lung- liver- metastasis; (D) patients with lung+ liver- brain- metastasis and brain+ lung- liver- metastasis.

metastasis rather than brain metastasis predicts poor OS in
patients.'® These inconclusive results may be attributed to
the inclusion of a small sample size.

Lung is another common metastatic site for NSCLC.
Compared to liver and brain metastasis, patients with lung
metastasis had a significantly longer OS than those without
lung metastasis at initial diagnosis. Furthermore, among
patients with liver, brain or lung metastasis at initial diag-
nosis, patients with liver metastasis had the worst OS,
followed by patients with brain metastasis, while patients
with lung metastasis had the best OS. The OS risk for
patients can be summarized as liver metastasis > brain
metastasis > lung metastasis. Our results supported evi-
dence from previous studies indicating that lung metastasis
predicted the best chance of survival while liver metastasis
predicted worst outcomes in patients with advanced
NSCLC.>*

Previous studies have shown that 19del predicted
a better PFS and OS than L858R in patients treated with
first-line EGFR-TKIs.>*** In the present work, we also
found that harboring 19del was associated with favorable
PFS in patients treated with icotinib as first-line therapy.

Our study had several limitations. First, the sample size
for investigating the associations between prognostic value

of distant metastasis and survival outcomes was small,
which might weaken the statistical significance of our
conclusion. Second, the difference of OS in patients with
liver metastasis alone, brain metastasis alone, lung metas-
tasis alone was not evaluated due to the small sample size.
Third, the status of EGFR T790M mutation and the type of
subsequent treatment evidenced as prognostic factors asso-
ciated with survival outcome were not included in multi-
variable analysis of OS, due to the status of EGFR T790M
mutation at progression on first-line icotinib and the type
of subsequent treatment in majority of patients were
unknown. The prognostic implications of liver, brain and
lung metastasis should be validated in larger cohorts.

Conclusion

In conclusion, our work demonstrated the prognostic value
of distant metastasis at initial diagnosis in EGFR-mutated
stage IV NSCLC patients treated with first-line icotinib.
We found that the presence of liver and brain metastasis
were independent predictors of unfavorable OS; while the
presence of lung metastasis was an independent predictor
of favorable OS. This study provided clinical evidence for
the prognostic impact of distant metastases at initial diag-
nosis in patients with EGFR-mutated stage IV NSCLC
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treated with first-line icotinib, which might serve as an

important reference for clinicians for disease management.
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