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 Circulating tumor cells (CTCs) are frequently detected in advanced 

EGFR-mutated NSCLC 

 Circulating cancer stem cell (CCSC) and tumor cell levels decreased 

after 12-week EGFR-TKI  

 Levels of circulating cancer stem cell and tumor cells remained low at 

disease progression 

 Pretreatment high CCSC and CTC levels may be associated with a trend 

towards poor outcomes 

 

Abstract 

Objectives: Circulating tumor cells (CTCs) are associated with tumor spread, 

whereas cancer stem cells may be related to drug resistance. However, few 

studies have analyzed the levels of circulating cancer stem cells (CCSCs) and 

CTCs in patients with advanced non-small cell lung cancer (NSCLC). 

Materials and Methods: Treatment-naïve patients with EGFR-mutated 

NSCLC who received epidermal growth factor receptor tyrosine kinase inhibitor 

(EGFR-TKI) therapy were recruited prospectively. The cell surface vimentin 

antibody was used for CTC detection and CD133 antibody for CCSC detection. 

CCSC and CTC levels were measured as cell count per 4 mL of blood, before 

treatment, after 2 and 12 weeks of treatment, and at disease progression. Data 

on clinical characteristics and outcomes were also collected. 

Results: At diagnosis (n = 29), the median CCSC and CTC levels were 0 

(interquartile range, 0-2) and 3 (2-9), respectively. After 12 weeks, the CCSC 

and CTC levels were lower than those at diagnosis (CCSC: 0 (0-0), p = 0.14; 

CTC: 1 (0-4), p = 0.048). At disease progression, the median CCSC and CTC 
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levels were 0 (0-1) and 1 (0-2), respectively. Patients with higher CCSC and 

CTC levels at diagnosis had a numerically shorter progression-free survival. 

Conclusion: In patients with EGFR-mutated NSCLC, CCSC and CTC levels 

became lower after 12 weeks of EGFR-TKI therapy and remained low at 

disease progression. High pre-treatment CCSC and CTC levels may be 

associated with a trend towards poor treatment outcomes.  

 

 

 

Abbreviations: 

CCSCs (circulating cancer stem cells), CR (complete response), CS 

(CellSearch), CSV (cell-surface vimentin), CTCs (circulating tumor cells), 

cfDNA (circulating free DNA), ctDNA (circulating tumor DNA), DCR (disease 

control rate), ECOG PS (Eastern Cooperative Oncology Group performance 

status), EGFR-TKI (epidermal growth factor receptor tyrosine kinase inhibitor), 

EMT (epithelial-to-mesenchymal transition), EpCAM (Epithelial cell adhesion 

molecule), IQRs (interquartile ranges), NSCLC (non-small cell lung cancer), 

ORR (objective response rate), OS (overall survival), PD (progressive disease), 

PFS (progression-free survival), PR (partial response), RECIST (response 

evaluation criteria in solid tumors), ROC (receiver operating characteristic), SD 

(stable disease) 

 

Keywords:  

Lung cancer, Cancer stem cells, Circulating tumor cell, Epidermal growth factor 

receptor tyrosine kinase inhibitor, Progression free survival 
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Introduction 

Circulating tumor cells (CTCs), first described by Dr. Ashworth in 1869, 

[1] are defined as cancer cells shed from primary or metastatic sites into 

peripheral blood. CTCs are correlated with the outcomes of patients with 

advanced-stage cancers.[2, 3] CTC detection indicates low sensitivity in lung 

cancer screening.[4] It was considered a surrogate marker for distant 

metastasis in lung cancer [5] and postoperative recurrence.[6] The number of 

CTCs was also reported as a prognostic factor for patients with advanced non-

small cell lung cancer (NSCLC) receiving chemotherapy.[7]  

Epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs) 

are recommended as the first line treatment for patients with advanced EGFR-

mutated NSCLC,[8] but 4-11% still experience rapid disease progression 

despite EGFR-TKI treatment.[9, 10] Furthermore, almost all patients eventually 

encounter drug resistance after EGFR-TKI treatment for a median duration of 

9-13 months.[9-11] Thus, exploring factors associated with resistance to EGFR-

TKIs is critical.  

Tumor cells become more aggressive after epithelial-to-mesenchymal 

transition (EMT), which promotes cancer metastasis.[12] EMT in these cancer 

cells may be associated with stem cell-like properties[13], which may enhance 

their proliferation and differentiation, thus contributing to the metastatic 

process.[14] Cancer stem cells possess self-renewal property, stress/drug 

resistance, and EMT [15, 16], which may be essential in cancer recurrence, 

progression, and drug resistance.[17, 18] A study on metastatic breast cancer 
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reported that CTCs with EMT and cancer stem cell markers were more likely to 

be found in chemotherapy-refractory patients than those responded. [19]  

Few studies have monitored the levels of circulating cancer stem cells 

(CCSCs) and CTCs with EMT. Little is known regarding CCSCs in patients with 

NSCLC and their effect on patient outcomes. Therefore, we conducted a 

prospective study to measure CCSC and CTC levels before and after EGFR-

TKI therapy in patients with EGFR-mutated NSCLC. The cell-surface vimentin 

(CSV) antibody, a marker of mesenchymal tumor cell, [20] was used to detect 

CTCs.[21] CD133, a common tumor marker for lung cancer stem cells, was 

used to detect of CCSC among the CTCs.[22, 23] The correlations of CCSCs, 

CTCs, and treatment outcomes were also assessed. 

 

Materials and Methods 

Patients 

From August 2016 to October 2018, treatment-naïve patients with stage 

IV EGFR-mutated NSCLC who received EGFR-TKI therapy were recruited. 

This single-center prospective study was performed in the Division of 

Pulmonary Medicine, Department of Internal Medicine, National Taiwan 

University Hospital. Lung cancer was diagnosed according to pathological 

examinations for specimens from the primary lung tumor, distant metastatic 

tumor, or cell-block preparation of malignant pleural effusion. Disease stages 

were evaluated through chest computed tomography that included the adrenal 

glands and liver, magnetic resonance imaging or computed tomography of the 

brain, and positron emission tomography or whole-body bone scanning; the 

stages were determined per the TNM staging system of the American Joint 
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Committee on Cancer, 8th edition.[24] Patients were included if they had 

activating EGFR mutations (exon 19 deletion, L858R, G719X, and L861Q), 

Eastern Cooperative Oncology Group performance status (ECOG PS) 0-2, and 

at least one measurable target lesion with a diameter of > 10 mm.  

 Clinical data including age, sex, smoking status, ECOG PS, type of 

EGFR mutation, main tumor size, number of organs with metastasis, disease 

stage, EGFR-TKI use, best treatment response, progression-free survival 

(PFS), and overall survival (OS) were recorded for analysis. The primary 

objective is to observe the relationship of CCSC, CTC and treatment outcomes 

(PFS, OS). All patients provided written informed consent before the collection 

of clinical data and blood samples. This study was approved by the Institutional 

Review Board of National Taiwan University Hospital.  

Measurement of CCSC and CTC levels  

The primary objective is to observe the serial changes of vimentin-

positive CCSC and CTC levels. Peripheral blood was collected before EGFR-

TKI treatment, at 2 and 12 weeks after EGFR-TKI therapy, and at disease 

progression. We took blood samples before EGFR-TKI treatment as a baseline. 

The time point of 2 weeks after EGFR-TKI treatment was selected because the 

serum concentrations of these different EGFR-TKIs would achieve a steady 

state at 2 weeks[25]. The time point of 12 weeks after EGFR-TKI therapy is 

usually correlated with the first evaluation of EGFR-TKI treatment effectiveness 

through computed tomography. We also measured CTC and CCSC levels at 

disease progression to evaluate these changes while drug resistance occurred.  

CCSC and CTC levels were measured by Abnova Corporation, Taiwan. 

In brief, 4 mL of the blood sample was collected in a heparinized tube and 
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processed within 6 hours after sampling. Peripheral blood mononuclear cells 

(PBMCs) were obtained using Histopaque® 1077 (Sigma-Aldrich, 10771) 

density gradient centrifugations. The PBMC fraction was washed and re-

suspended in 190 µL of washing medium (RPMI medium with 5% FBS) and 

then loaded into the CytoQuest™ CR system (Abnova). The potential CTCs 

were captured using a cell-surface vimentin (CSV) antibody-immobilized 

microfluidic chip according to the protocol of CytoQuest™ Universal Circulating 

Tumor Cell CSV CSV CD45 Antibody Kit (Abnova, Catalog mumber: 

KA4818).[26] 

The cells were immunostained with a fluorescein isothiocyanate CSV 

antibody and an allophycocyanin CD133 antibody. White blood cells were 

detected by using a phycoerythrin CD45 antibody. The nuclei were stained by 

using Hoechst 33342 (Abnova, U0334). The chip slides were scanned with an 

automated fluorescence microscope equipment (BioView).[27] The imaging 

results were confirmed and analyzed with a fluorescence microscope (Nikon Ti-

E). 

CTCs were defined as cells staining positive CSV and Hoechst, and 

negative for CD45. CCSCs were defined as cells staining positive for CSV, 

CD133, and Hoechst, and negative for CD45 (Figure 1). CCSC and CTC levels 

were measured as cell count per 4 mL of blood. 

Treatment effectiveness of EGFR-TKI  

Radiographic examinations were performed including chest radiography 

at intervals of 2-4 weeks and chest (including the liver and adrenal glands) and 

brain computed tomography at intervals of 8-12 weeks, or as otherwise required. 

The cutoff date of follow-up was July 31, 2020. For those who were still alive 
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on the cutoff date of follow-up, the median follow-up duration is 829 days, with 

a range from 427 to 1353 days. For those who had died, the median survival 

period was 347 days, with a range of 21-1006 days. 

The best treatment responses were evaluated based on response 

evaluation criteria in solid tumors (RECIST) 1.1, including complete remission 

(CR), partial response (PR), stable disease (SD), and progressive disease 

(PD).[28] The objective response rate (ORR) was defined as the percentage of 

patients who achieved CR or PR. The disease control rate (DCR) was defined 

as the percentage of patients who achieved CR, PR, or SD.  

PFS was defined as the time period from the date of initiation of EGFR-

TKI treatment to the date of disease progression documented by imaging 

studies or death. OS was defined as the time period from the date of starting 

EGFR-TKI therapy to the date of death. We censored patients who did not have 

disease progression, who had not died at the time of statistical analysis, or who 

were lost to follow-up but had not died at the time of their last evaluations. 

Statistics analyses 

Continuous variables were presented as medians with ranges or 

interquartile ranges (IQRs) and analyzed by using the Mann-Whitney U test. 

Changes in CCSC and CTC levels for each patient were analyzed using the 

Wilcoxon sign rank test. For determining the cut points of CTC and CCSC level 

for PFS analysis, we performed receiver operating characteristic (ROC) 

analysis by using disease progression or death within one year as an outcome. 

The Kaplan-Meier method with the log-rank test was used for survival analysis. 

A p value < 0.05 was considered statistically significant. SPSS (version 18, IBM, 

Chicago, IL, USA) was used for all statistical analyses.  
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Results 

Patient characteristics 

Twenty-nine patients were included. The flowchart for patient inclusion 

was demonstrated in Figure 2. The median age was 65 years (Table 1). Most 

patients were never smokers (n = 24, 82.8%) and women (n = 16, 55.2%). 

Thirteen patients (44.8%) had brain metastasis at diagnosis. Exon 19 deletion 

was the most frequent EGFR mutation (n = 16, 55.2%). Sixteen patients (55.2%) 

received erlotinib as the first-line therapy, nine (31.0%) received afatinib, and 

four (13.8%) received gefitinib. One patient died of pneumonia before the first 

follow-up computed tomography evaluation and was excluded from treatment 

response and PFS analysis. For the best treatment responses (n = 28), 15 

patients had PR (53.5%), followed by 10 with SD (35.7%) and 3 with PD 

(10.7%). 

  

CCSC and CTC levels at diagnosis 

The average time period of blood sampling before starting EGFR-TKI 

treatment is 0.69 days, with a range of 0 to 5 days. At diagnosis, CCSCs and 

CTCs were detected in 13 (44.8%) and 27 patients (93.1%), respectively. From 

lung cancer diagnosis to disease progression, the detection rate of CCSC and 

CTC displayed a declining trend (CCSC: 44.8%, 42.9%, 15.4%, and 28.6%; 

CTC: 93.1%, 71.4%, 65.4%, and 57.1%, respectively).  

No significant difference was found in CCSC detection at diagnosis 

between patient groups with respect to age, smoking status, brain metastasis, 
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bone metastasis, and stage IVA or IVB. However, men were more likely to have 

positive CCSC detection than women (n = 9, 69.2% vs. n = 4, 25.0%, p = 0.03). 

CCSC and CTC levels at diagnosis are displayed in Figure 3. The 

median and IQR of CCSC and CTC levels at diagnosis was 0 (IQR 0 - 2) and 

3 (IQR 2 - 9), respectively (Figure 4a and 4b). CCSC and CTC levels at 

diagnosis in subgroups of clinical variables are presented in Table 2. No 

differences were found in pretreatment CCSC and CTC levels between patient 

groups with respect to brain metastasis, stages, and EGFR mutations. Men had 

higher levels of CCSC (2 (IQR: 0 - 4.5) vs. 0 (IQR: 0 - 0.75), p = 0.03) and CTC 

(7 (IQR: 1.5 - 13) vs. 3 (IQR: 2.0 - 4.0), p = 0.23) compared with women. 

  

Changes in CCSC and CTC levels during EGFR-TKI therapy 

After EGFR-TKI therapy for 2 weeks, the median CCSC and CTC levels 

were 0 (IQR: 0 - 3.0) and 2.5 (IQR: 0 - 7.0), respectively (Figure 4a and 4b), 

which were not significantly different from the median CCSC and CTC levels at 

diagnosis (p = 0.34 and p = 0.73, respectively). Compared with those at 

diagnosis, 10 and 9 patients had elevated CCSC and CTC levels, respectively 

(Figure 5a).  

After EGFR-TKI therapy for 12 weeks, the median CCSC and CTC levels 

were 0 (IQR 0 - 0) and 1 (IQR 0 - 4.0), respectively, which were similar to (p = 

0.14) and significantly lower than (p = 0.048) the levels at diagnosis, 

respectively (Figure 4a and 4b). Compared with those at diagnosis, three 

patients had elevated CCSC levels and nine had elevated CTC levels (Figure 

5b).  
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Three patients died before the completion of 12 weeks of EGFR-TKI 

treatment. One patient had rapid disease progression presented with massive 

pleuro-pericardial effusion with cardiac tamponade within 2 weeks after EGFR-

TKI treatment. The patient expired due to pneumonia with respiratory failure. 

Another patient had lymphangitis carcinomatosis noted after EGFR-TKI 

treatment for 2 months. The patient expired due to disease progression after 

one cycle of chemotherapy. The other patient had interstitial pneumonitis after 

EGFR-TKI treatment for 10 weeks. Septic shock occurred after steroid 

treatment and the patient deceased. 

Twenty-one patients experienced disease progression during the follow-

up period. Among them, 13 had blood sampling at disease progression. 

Compared with those at diagnosis, three patients had elevated CCSC levels, 

whereas two had elevated CTC levels (Figure 5c). The median CCSC and CTC 

levels at disease progression were 0 (IQR 0-1) and 1 (IQR 0-2), respectively, 

which were similar to (p = 0.10) and significantly lower than (p = 0.01) the levels 

at diagnosis, respectively (Figure 4a and 4b).  

 

Association between pretreatment CCSC and CTC levels, and treatment 

effectiveness of EGFR-TKI  

A total of 14 patients had disease progression within 1 year after 

treatment. We performed receiver operating characteristic (ROC) analysis 

based on CCSC, CTC levels at diagnosis and disease progression within one 

year. The area under curve was 0.459 for CCSC and 0.513 for CTC levels, 

respectively. The cutoff value in CCSC was determined as 3, with a sensitivity 

of 28.6% and a specificity of 85.7%. The cutoff value in CTC was determined 
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as 6, with a sensitivity of 50.0% and a specificity of 78.6%. Therefore, CCSC > 

3 (n = 6) and CTC > 6 (n = 9) were considered as high levels. For the best 

treatment response, patients with a high CCSC level at diagnosis had an ORR 

of 33.3% (n = 2) and a DCR of 83.3% (n = 5), whereas those with a low CCSC 

level at diagnosis had an ORR of 59.1% (n = 13) and a DCR of 90.9% (n = 20). 

Patients with a high CTC level at diagnosis had an ORR of 44.4% (n = 4) and 

a DCR of 88.9% (n = 8), whereas those with a low CTC level at diagnosis had 

an ORR of 57.9% (n = 11) and a DCR of 89.5% (n = 17). No significant 

difference was found between patient groups of high and low levels in ORR 

(CCSC, p = 0.37 and, CTC, p = 0.69) and DCR (CCSC, p = 0.53 and, CTC, p 

= 1.00). 

Patients with a high CCSC at diagnosis had a numerically shorter 

median PFS (Figure 6a, high vs. low: 200 vs. 404 days, p = 0.23) compared 

with those with a low CCSC level, which was not statistically significant. 

Patients with a high CTC level at diagnosis had a numerically shorter PFS than 

their counterparts (Figure 6b, high vs. low: 217 vs. 415 days, p = 0.08), which 

was also not statistically significant. 

 

Discussion 

In this study, we demonstrated serial changes in CCSC and CTC levels 

from diagnosis to disease progression in patients with NSCLC receiving EGFR-

TKI therapy. Compared with those at diagnosis, most patients had lower CCSC 

and CTC levels after 12 weeks of EGFR-TKI therapy and at disease 

progression. Patients with high pretreatment CCSC and CTC levels were likely 

to have a shorter PFS. To the best of our knowledge, this is the first study to 
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monitor dynamic changes in CCSC levels in patients with EGFR-mutated 

NSCLC.  

Several studies on lung cancer have demonstrated decreased CTC 

levels after anticancer therapy in patients with small cell lung cancer [29] and 

in patients with NSCLC receiving EGFR-TKI therapy.[30, 31] Our study is the 

first to demonstrate lower CCSC levels in response to EGFR-TKI therapy 

compared with those at diagnosis. Additional large-scale studies on CCSC 

levels in patients receiving EGFR-TKI therapy or other therapeutic agents, 

including anaplastic lymphoma kinase inhibitors and immunotherapy, are 

warranted.   

Our study demonstrated early treatment responses in CCSC and CTC 

levels at 2 weeks after EGFR-TKI therapy. Early treatment response to EGFR-

TKI was demonstrated within 2 weeks in an EGFR-mutated animal model.[32] 

In patients with EGFR-mutated lung cancer, circulating tumor DNA levels 

decreased in response to EGFR-TKI within 15 days of treatment initiation.[33] 

Furthermore, some patients had elevated CCSC levels after 2 weeks of EGFR-

TKI therapy. A study indicated that chemotherapy with cisplatin might enrich 

CD133-positive cancer cells, which might cause drug resistance.[34] The 

elevated CCSC level after 2 weeks might be related to the enrichment of CCSC 

in response to EGFR-TKI therapy.  

In our study, patients with high CCSC and CTC levels at diagnosis had 

non-significantly shorter PFS. Studies have reported that low circulating CD133 

(+) cell levels were associated with longer PFS. [34] A high CTC count was 

related to shorter PFS in patients with NSCLC receiving chemotherapy[35]. A 

lower CTC level at the second cycle of chemotherapy was related to longer 
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PFS and OS in patients with small cell lung cancer.[29] Our finding supports the 

hypothesis that CCSC and CTC levels may be prognostic markers in patients 

with NSCLC receiving EGFR-TKI therapy. 

CSV has been used to identify CTCs with EMT.[36] A recent study 

indicated that CSV-based method had better sensitivity and specificity 

compared with the CellSearch (CS) platform in prostate cancer.[37] Satelli et al. 

demonstrated that the CSV method effectively identifies the nonresponding and 

progressive populations of breast cancer compared with the CellSearch 

method.[38] Our study indicated a high detection rate of CTC (93.1%) at 

diagnosis by using CSV expression antibody for CTC detection. 

Liquid biopsy with circulating tumor DNA (ctDNA) had been used as 

clinical biomarker of treatment response and mutations detection. However, 

some tumor types had poor ctDNA shedding and EGFR mutation detection rate 

was around 77%.[39] While ctDNA of circulating free DNA (cfDNA) may 

represent the DNA shedding from tumors, the CTC analysis is likely to enrich 

for those cell clones with high invasion and metastatic capabilities. In contrast 

to ctDNA, CTC offer analysis of protein expression and sub-cellular localization 

for tumor heterogeneity.[40]  

The CTC analysis could also be used to investigate the EGFR-TKI 

resistance mechanisms, such as EMT or small cell transformation, which would 

not be measurable in ctDNA analysis. Therefore, we measure vimentin-positive 

CTC and CCSC levels. Our study included a relatively number of patients, our 

study provided further understanding of CCSC and CTC with EMT character 

during EGFR-TKI treatment.  
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This study has several limitations. First, this is an exploratory study and 

no formal conclusion can be drawn. The sample size is small, which would likely 

reduce the statistical power and increase the margin of type II error. The trend 

towards poor outcome may not be strong enough for high CCSC and CTC 

levels in outcome prediction. Previous studies have used a wide range of cutoff 

values of CTCs from 1 per 7.5 mL blood to 50 per 10 mL blood.[41] Further trial 

with larger sample size is needed to confirm our data as well as validate the 

cut-off levels. 

Second, the follow-up periods are not long enough to evaluate disease 

progression in each patient. Third, we did not use the epithelial cell adhesion 

molecule (EpCAM)-based method for CTC and CCSC detection. However, a 

study reported that CTCs may escape EpCAM-based detection due to EMT.[42] 

Nevertheless, our results should be interpretated with caution. Fourth, all our 

patients received the first or second-generation EGFR-TKIs therapy. These 

results may not be applicable to those who receive the third generation EGFR-

TKIs therapy. 

 

Conclusions 

Our findings demonstrate that CCSC and CTC levels were decreased in 

response to EGFR-TKI therapy in patients with EGFR-mutated NSCLC and 

remained low at disease progression. Moreover, high pre-treatment CCSC and 

CTC levels may be associated with a trend towards poor treatment outcomes. 

Further large-scale studies are warranted. 
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Figure Legends 

Figure 1. Immunostaining of circulating cancer stem cells (Upper, CD45 (-), 

CSV (+), Hoechst (+), CD133 (+)) and circulating tumor cells (Lower, CD45 (-), 

CSV (+), Hoechst (+), CD133 (-)) 

 

Figure 2. The flowchart for patient inclusion and measurements of circulating 

cancer stem cells (CCSCs) and circulating tumor cells (CTCs) levels. NSCLC 

denotes non-small-cell lung cancer, and EGFR-TKI epidermal growth factor 

receptor-tyrosine kinase inhibitor. 

 

Figure 3. The levels of (a) circulating cancer stem cells (CCSCs) and (b) 

circulating tumor cells (CTCs) at diagnosis. CCSC and CTC levels were 

measured as cell number per 4 mL of blood. 

 

Figure 4. The median levels and interquartile ranges of (a) circulating cancer 

stem cells (CCSCs) and (b) circulating tumor cells (CTCs) at diagnosis (n = 29), 

after 2 weeks (n = 28) and 12 weeks (n = 26) of EGFR-TKI therapy, and at 

disease progression (n = 13). CCSC and CTC levels were measured as cell 

number per 4 mL of blood. 

 

Figure 5. Changes in levels of circulating cancer stem cells (CCSCs) and 

circulating tumor cells (CTCs) after 2 weeks of treatment (a), after 12 weeks of 

treatment (b), and at disease progression (c), compared with those at diagnosis. 

The red lines indicated increase of cell numbers, whereas the blue lines 

decrease or no change. 
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CCSC and CTC levels were measured as cell number per 4 mL of blood. 

 

Figure 6. Progression-free survival in patients with high and low levels of 

(a)circulating cancer stem cells (CCSCs) and (b) circulating tumor cells (CTCs) 

at diagnosis. 
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Table 1. Clinicodemographic characteristics of treatment-naïve patients with 

advanced EGFR-mutated non-small cell lung cancer who received EGFR-TKI 

therapy (n = 29) 

 N (%) 

Age (years old, median with range) 65.0 (45-91) 

Female 16 (55.2) 

Smoking  

  Never 24 (82.8) 

  Former 4 (13.8) 

  Current 1 (3.4) 

EGFR mutation  

  Exon 19 deletion 16 (55.2) 

  L858R 12 (41.4) 

  G719S 1 (3.4) 

EGFR-TKI use  

  Erlotinib 16 (55.2) 

  Afatinib 9 (31.0) 

  Gefitinib 4 (13.8) 

number of organs with metastasis  

  1  6 (20.7) 

  2 17 (58.6) 

  ≥3  6 (20.7) 

Stages  

  IVA 6(20.7) 

  IVB 23(79.3) 

Main tumor diameter ≥ 5 cm 10 (34.5) 

EGFR-TKI: Epidermal growth factor receptor-tyrosine kinase inhibitor 

 

 

  Jo
ur

na
l P

re
-p

ro
of



29 
 

Table 2. CCSC and CTC levels at diagnosis in patients stratified by various 

clinicodemographic characteristics  

 CCSC p value CTC p value 

Sex     

Male (n=13) 2.0 (0 - 4.50) 0.03 7.0 (1.50 - 13.00) 0.23 

Female (n=16) 0 (0 - 0.75)  3.0 (2.00 - 4.00)  

Age (years old)      

≤ 65 (n=15) 0 (0 - 5.00) 0.63 4.0 (2.00 - 12.00) 0.44 

> 65 (n=14) 0 (0 - 2.00)  3.0 (1.75 - 5.50)  

Brain metastasis      

Yes (n=13) 0 (0 - 2.75) 0.55 2.5 (1.75 – 8.25) 0.43 

No (n=16) 1.0 (0 – 2.00)  4.0 (2.00 – 11.00)  

Main tumor 

diameter 

    

< 5 cm (n=19) 0 (0 - 2.00) 0.60 3.0 (1.00 – 7.00) 0.33 

≥ 5 cm (n=10) 0.5 (0 - 3.75)  3.5 (2.00 – 11.75)  

Stage     

IVA (n=6) 0.5 (0 - 10.00) 0.41 3.0 (1.75 - 16.50) 0.18 

IVB (n=23) 0 (0 - 2.00)  3.0 (2.00 – 7.00)  

EGFR mutation     

Exon 19 deletion 

(n=16) 

0 (0 – 2.00) 0.80 2.5 (1.25 – 10.00) 0.71 

L858R (n=12) 0 (0 - 1.75)  4 (2.00 - 5.75)  

CCSC: circulating cancer stem cell, CTC: circulating tumor cell 

IQR: interquartile range 

The levels of CCSCs and CTCs measured as cell count per 4 mL of blood, 

are presented as median (interquartile range)  
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