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Prognostic value of circulating tumor cells and its association with the 
expression of cancer stem cells in nasopharyngeal carcinoma patients 
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The release of circulating tumor cells (CTCs) into vasculature is an early event in the metastatic process and the detection 
of CTCs has been widely used clinically. In addition, cancer stem cells (CSCs) are the source of distant metastasis. However, 
the relationship between CTCs and CSCs in nasopharyngeal carcinoma (NPC) patients was largely unknown. A total of 93 
NPC patients were enrolled in this study. The CTCs in the peripheral blood were detected. The expression of ALDH1A1 in 
the tumor tissues of the corresponding patients was detected using immunohistochemistry (IHC). The prognostic value of 
CTCs level and the correlation with the expression of ALDH1A1 was evaluated. Data showed that the detection of CTCs 
was positively correlated with metastasis (p<0.001). The positive detection of CTCs was also associated with poor overall 
survival (p=0.025). CTCs ≥2 demonstrated good specificity and sensitivity in predicting distant metastasis, while CTCs ≥8 
demonstrated better specificity and sensitivity in predicting prognosis than CTCs ≥2. Furthermore, we found that there was 
a positive relationship between the detection of CTCs and the expression of ALDH1A1 (p=0.001). The prognosis analysis 
also demonstrated that high ALDH1A1 expression was correlated with poor overall survival (p=0.006). Our study demon-
strated a positive correlation between the CTCs and the expression of CSCs, both were positively correlated with metastasis 
and poor prognosis. These results indicated that the CTCs might indirectly reflect the expression of CSCs. 
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Nasopharyngeal carcinoma (NPC), which arises from the 
epithelial tissue of the pharynx, is characterized by aggres-
sive local behavior and geographic difference [1]. There were 
600,000 newly diagnosed cases of NPC each year in China. 
And the incidence of NPC in South China was higher than 
in any other part of the country, which made NPC also 
known as Canton Cancer [2]. Due to the concealing anatom-
ical position, the standard strategies of NPCs are intensity-
modulated radiation therapy (IMRT), combined with or 
without chemotherapy. The application of molecular targeting 
therapy did improve the life quality of NPC patients. All these 
strategies make response rates approximately 50–70% [3]. 
However, 30–40% of the patients have a risk of tumor recur-
rence and metastasis after the first diagnosis. It’s generally 
accepted that the long-term maintenance of cancer stem cells 
(CSCs) contributed to distant metastasis and tumor relapse 

[4]. The CSCs are characterized by self-renewal, chemo-and 
radio-resistance, and enhanced tumorigenicity [5, 6]. The 
identifications of CSCs in solid tumors have confirmed that 
the existence of CSCs could be used as a prognostic and 
predicted factor for the disease outcomes [7, 8]. Thus, it’s 
of great importance to trace the existence and expression of 
CSCs, which could reflect the treatment response and tumor 
progression during follow-up. ALDH has been accepted as a 
CSC marker for NPC tissues and cell lines, which is also an 
independent prognostic indicator for NPC patients [9, 10]. 
NPC cell lines with high ALDH expression exhibited greater 
abilities to proliferate, resist chemotherapy and radiation, 
and induce tumor formation [11]. Increased expression of 
ALDH1A1 in NPC was associated with enhanced invasive-
ness [12]. Further research demonstrates that overexpression 
of ALDH1 in the invasive front of primary tumor contrib-
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utes to worse survival of NPC, links closely with epithelial-
mesenchymal transition (EMT) characteristics and tumor 
aggressiveness [13]. However, there is a lack of an easy and 
effective way to detect the existence and expression of CSCs 
through peripheral blood [14]. Besides developing novel 
detection technology, the combination with our current 
liquid biopsy would be an easily accessible and effective way 
in clinics.

The easily accessible to the peripheral blood makes liquid 
biopsy an ideal strategy to monitor the tumor development 
dynamically. CTCs may be considered as seeds of metastasis 
due to the escape of the cancer cells into the bloodstream 
from primary and metastatic tumors [15–17]. After going 
through EMT, dormancy and survival in the bloodstream, 
CTCs could initiate metastasis. The detection of CTCs has 
been routinely used in clinics. CTCs were an indepen-
dent risk factor affecting the prognosis of NPC, and the 
combined detection of CTCs and EBV-DNA could better 
predict the prognosis of NPC compared with the single 
detection of EBV-DNA [18]. The detection of CTCs could 
serve as a biomarker in monitoring the therapeutic efficacy 
of treatments for NPC, identifying patients at risk of recur-
rence [19]. Besides, CTCs are even a novel more sensitive 
biomarker for minimal residual disease in metastatic NPC 
than imaging [20].

The current hypothesis is that tumor cells with an inter-
mediate phenotype between epithelial and mesenchymal 
present the highest plasticity to adapt to secondary sites and 
constitute CSCs [21]. Moreover, CTCs are viewed as seeds, 
the source of tumor metastasis [22]. Cancer cells can enter 
circulation long before a tumor is diagnosed; the majority of 
cells die and only a minor fraction contains viable metastatic 
precursors that infiltrate organs and survive as dissemi-
nated seeds for eventual relapse [21, 23]. Thus, we hypoth-
esize there might be a relationship between CSCs and CTCs. 
Here, we retrospectively studied the relationship between the 
detection of CTCs in the peripheral blood and the immunos-
taining of ALDH1A1 in tumor tissues of the same NPC 
patients. On one way, verifying this hypothesis could help 
us to know more about the underlying mechanisms of CTCs 
associated with distant metastasis and tumor relapse. On the 
other way, this study will provide evidence that CTCs could 
be used as an ideal biomarker to indirectly assess the expres-
sion levels of CSC marker ALDH1A1.

Patients and methods

Ethical statement. A total of 93 patients were enrolled in 
the present study. The protocol was approved by the Ethics 
Committee of Guangzhou First People’s Hospital. All the 
patients included in this study were informed and consents 
were signed.

Characteristics of patients. There were 93 cases of NPC 
patients diagnosed between January 2014 and December 
2018 in Guangzhou First People’s Hospital. There were 

63 males and 30 females with a median age of 55.3 (range 
from 27 to 73). All the patients were staged according to 
the Chinese 2008 TNM Staging System for Nasopharyngeal 
Carcinoma. And there were 14 out of 93 cases staged as I+II, 
and 79 out of 93 cases staged as III+IV.

Detection of circulating tumor cells (CTCs). All the 
peripheral blood was drawn the day before the first chemo-
therapy or radiotherapy. A total of 3.2 ml peripheral blood 
was collected and the CTCs were enriched and detected 
using Human Blood Cells Deletion Kit (Cyttel). After the 
lysis of red blood cells, the residue cell pellet was resuspended 
and subsequently incubated with anti-CD45 monoclonal 
antibody-coated magnetic beads (catalog no. 11153D, 
Thermo Fisher Scientific, Inc.) for 20–30 min, followed by 
the separation of magnetic beads using a magnetic stand 
(Promega, Madison, WI, USA). Supernatants were subse-
quently subjected to identification of the enriched CTCs 
by imFISH, which combines the FISH with chromosome 8 
(orange) centromere probes (Abbott Molecular Diagnostics, 
Des Plaines, IL, USA) and anti-CD45 monoclonal antibody 
(catalog no. FAB1430T, Cyttel). In brief, the probe CEP8 
and specimen were hybridized at 37 °C for 20–90 min in a 
hybridizer (DAKO). Subsequently, they were washed in 50% 
formamide at 43 °C for 15 min, then gradient alcohol. At last, 
the specimens were incubated with the CD45 conjugated to 
Alexa Flour 594 (Invitrogen) for 1 h. Afterward, they were 
washed again with 0.2% BSA. Finally, the specimens were 
covered with DAPI which contained Vectashield mounting 
medium [24, 25]. Then the results were judged by three 
different persons under the fluorescence microscope. The 
criteria were as follows: FISH negative and CD45 positive 
cells were white blood cells; FISH positive (signal ≥ 3, no 
delamination under 40 magnification) and CD45 negative, 
and the nucleus was single judged as circulating tumor cells. 
According to the kit instructions, ≥2 circulating tumor cells 
were judged to be positive for CTCs.

Immunohistochemistry staining (IHC). The paraffin-
embedded specimens of the primary tumors of the 93 
NPC patients were collected and sectioned at 2 μm thick-
ness. Slides were baked at 60 °C for 1 h, deparaffinized with 
xylene, and rehydrated using an alcohol gradient (100% 
alcohol, 95% alcohol, 80% alcohol, and 70% alcohol). The 
antigens were retrieved using the EDTA solution (1 mM, 
pH 8.0) as previously described [26]. The tissue slides were 
then treated with 0.3% hydrogen peroxide in methanol for 
10 min to quench endogenous peroxidase activity. All the 
slides were incubated with the primary antibody mouse anti-
ALDH1A1 overnight at 4 °C (Abcam, at a dilution of 1:200). 
Then slides were washed in phosphate-buffered saline (PBS) 
and incubated with secondary antibody (Dako EnVision) for 
1 h. The signal was developed with a 3,3’diaminobenzidine 
tetrahydrochloride (DAB) substrate kit (Vector Laboratories, 
Inc., CA, USA) for 5–10 min. Slides were counterstained 
with hematoxylin for 2 min and dehydrated stepwise with 
70%, 80%, 90%, 100% ethanol and xylene. Next, slides were 
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mounted with Permount and observed under a light micro-
scope by two independent observers in a blinded manner. 
Inconsistent data were discussed by the observers until a 
final agreement was reached. ALDH1A1 staining intensi-
ties were rated on a scale of 0–3 according to the percentage 
of positive tumor cells (0, <5% positive cells; 1, 5–25%; 2, 
26–50%; or 3, >50%). The expression is very weak for 0, weak 
for 1, moderate for 2, and strong for 3. After calculating the 
scores of ALDH1A1 IHC staining by multiplying the inten-
sity score and the expression scores, which ranged from 0 to 
9. ALDH1A1 staining was classified as high expression group 
for those scores ≥4 and low expression group for those scores 
<4 [27, 28]. The IHC results were evaluated by two indepen-
dent investigators blinded to the patients’ identity and clinical 
status. In discrepant cases, a pathologist reviewed the cases 
and a consensus was reached.

Statistics. All the statistical analysis was performed using 
SPSS software (version 25.0; SPSS Inc., Chicago, IL, USA) or 
GraphPad Prism 7 (GraphPad software). Quantitative data 
were calculated as median (range) or mean ± SD. χ2-test or 
Fisher exact test was used to compare the correlations among 
the levels of CTCs, the expression of ALDH1A1 and clini-
copathological parameters of NPC patients. Overall survival 
was defined as the period between the time of diagnosis and 
the last follow-up or the death. Kaplan-Meier method was 
performed to investigate the effect of CTCs or CSCs on the 
OS. A two-tailed p-value <0.05 was considered statistical 
significance.

Results

Circulating tumor cells (CTCs) in NPC patients. The 
counts of CTCs were analyzed in the peripheral blood of 
93 NPC patients. The median count of CTCs was 3 (range: 
0–51). Representative images of CTCs and corresponding 
white blood cells (WBCs) are shown in Figure 1A. The CTCs 
were CEP8+/CD45–/DAPI+ cells while corresponding 
WBCs were CEP8–/CD45+/DAPI+ cells. There were 68 out 
of 93 patients detected positive for CTCs while the cut-off 
value was set as 2. And the patients were divided into two 
groups based on a cut-off value was set as 2: negative group 
and positive group.

We analyzed the relationship between the detection of 
CTCs and clinicopathological parameters of NPC patients. 
As shown in Table 1, there was a significant correlation 
between the detection of CTCs and the metastasis status 
(p<0.001, Table 1). CTCs were detected significantly more 
frequently in patients with distant metastasis. However, there 
were no significant differences between the CTC detection 
and the age, gender, EBV-DNA, lymph node status, and 
TNM staging (p>0.05, Table 1). Moreover, we compared the 
CTC detection in the early-stage (stage I–III) and metastatic 
stage (stage IV). As shown in Figure 1B, the percentage of 
CTC detection was much higher in metastatic disease than 
early-stage (p=0.002).

We further studied the correlation between the detection 
of CTCs and patients’ overall survival. Figure 1C showed the 
overall survival (OS) curves of NPC patients. The median 
overall survival time was 16.6 months (range: 5–46.8, 95% CI: 
30.056–38.046). The median OS time for the CTC negative 
and the CTC positive group was 24.46 months (95% CI: 
36.810–46.199) and 14.6 months (95% CI: 25.685–35.336), 
respectively. There was a negative correlation between 
the detection of CTCs and OS (Figure 1C, p=0.025). The 
NPC patients with positive CTCs demonstrated a poorer 
OS. When the cut-off value was set as 8, CTC detection 
also demonstrated statistical significance in predicting OS 
(Figure 1D, p<0.001). The specificity and sensitivity of CTC 
in the evaluation of prognosis and metastasis were investi-
gated using ROC curves. We compared the specificity and 
sensitivity when the cut-off value was set as 2 or 8 according 
to similar studies [29, 30]. As shown in Figure 2A, the AUC 
value was 0.702 when the cut-off value was 2, which suggests 
that the cut-off value set as 2 demonstrated good specificity 
and sensitivity in predicting the distant metastasis. Whereas, 
when the cut-off value was set as 8, it demonstrated better 
specificity and sensitivity than the cut-off value as 2 in 
predicting the prognosis (Figure 2B).

The expression and prognosis value of ALDH1A1 
in NPC patients. The expression levels of ALDH1A1 in 
the primary tumor tissues were detected using immuno-
histochemistry. 60 of 93 patients were classified as a high 

Table 1. Relationship between CTCs and clinicopathological features of 
patients with nasopharyngeal carcinoma (NPC).

Variables Number
CTC counts

p-value
Negative Positive

Age (years)
≤60 57 (61.3%) 17 (18.3%) 40 (43.0%) 0.426
>60 36 (38.7%) 8 (8.6%) 28 (30.1%)

Gender
Male 63 (67.7%) 20 (21.5%) 43 (46.2%) 0.128
Female 30 (32.3%) 5 (5.4%) 25 (26.9%)

EBV-DNA
Negative 36 (38.7%) 10 (10.8%) 26 (27.9%) 0.879
Positive 57 (61.3%) 15 (16.1%) 42 (45.2%)

T stage
1+2 46 (49.5%) 18 (19.4%) 28 (30.1%) 0.008*
3+4 47 (50.5%) 7 (7.5%) 40 (43.0%)

Lymph nodes
No 4 (4.3%) 2 (2.15%) 2 (2.15%) 0.292
Yes 89 (95.7%) 23 (24.7%) 66 (71.0%)

M status
No 51 (54.8%) 23 (24.7%) 28 (30.1%) <0.001*
Yes 42 (45.2%) 2 (2.2%) 40 (43.0%)

TNM stage
I+II 14 (15.1%) 4 (4.3%) 10 (10.8%) 0.879
III+IV 79 (84.9%) 21 (22.6%) 58 (62.3%)

Note: *statistically significant p<0.05
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Figure 1. The detection and prognostic value of CTCs in NPC patients. A) Representative images of CTCs. CTCs were CEP8+/CD45–/DAPI+ cells, 
while corresponding WBCs were CEP8–/CD45+/DAPI+ cells. B) The correlations of CTC between patients with early stage (stage I–III) and advanced 
stage (stage IV, p=0.002). C) Kaplan-Meier survival curves of NPC patients (n=93). The enumeration of CTCs was correlated with poorer OS. Patients 
CTCs ≥2 exhibited significantly poorer survival than those CTCs <2 (log-rank test: p=0.025). D) Patients with CTCs ≥8 exhibited significantly much 
poorer survival than those with CTC <8 (log-rank test: p<0.001).

Figure 2. The specificity and sensitivity of CTCs in predicting distant metastasis and prognosis of NPC patients. A) ROC curves demonstrated the 
specificity and sensitivity of two CTC cut-offs in predicting metastasis. B) ROC analysis of specificity and sensitivity of two CTC cut-offs in predicting 
overall survival.

ALDH1A1 expression group. Figures 3A and 3B showed 
the representative microphotographs of ALDH1A1 high 
expression or low expression (Figures 3C, 3D). As shown in 
Figure 3, ALDH1A1 was mainly located in the invasive front 

of NPC tissues. The expression of ALDH1A1 was positively 
correlated with the metastatic status (p<0.001, Table 2). 
Patients with high ALDH1A1 expression were more likely 
to develop distant metastasis. Furthermore, the log-rank test 
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Table 2. Relationship between ALDH1A1 expression and clinicopatho-
logical features of patients with NPC.

Variables Number
ALDH1A1

p-value
Low group High group

Age (years) 0.435
≤60 57 (61.3%) 22 (23.7%) 35 (37.6%)
>60 36 (38.7%) 11 (11.8%) 25 (26.9%)

Gender 0.535
Male 63 (67.7%) 21 (22.6%) 42 (45.2%)
Female 30 (32.3%) 12 (12.9%) 18 (19.3%)

EBV-DNA 0.921
Negative 36 (38.7%) 13 (14.0%) 23 (24.7%)
Positive 57 (61.3%) 20 (21.5%) 37 (39.8%)

T stage 0.113
1+2 46 (49.5%) 20 (21.4%) 26 (28.0%)
3+4 47 (50.5%) 13 (14.0%) 34 (36.6%)

Lymph nodes 0.126
No 4 (4.3%) 3 (3.2%) 1 (1.1%)
Yes 89 (95.7%) 30 (32.3%) 59 (63.4%)

M status <0.001*
No 51 (54.8%) 27 (29.0%) 24 (25.8%)
Yes 42 (45.2%) 6 (6.5%) 36 (38.7%)

TNM stage 0.002*
I+II 14 (15.1%) 10 (10.8%) 4 (4.3%)
III+IV 79 (84.9%) 23 (24.7%) 56 (60.2%)

Note: *statistically significant p < 0.05

Figure 3. Immunohistochemical detection of ALDH1A1 in nasopharyngeal carcinoma tissues. A, B) High expression of ALDH1A1 in nasopharyn-
geal carcinoma tissues. C, D) Low expression of ALDH1A1 in nasopharyngeal carcinoma tissues. The tumor invasive front is highlighted by arrows. 
E) Kaplan-Meier survival curves of NPC patients (n=93). The high ALDH1A1 expression was correlated with poorer overall survival (log-rank test: 
p=0.002). Original magnification: A, C 20×; B, D 40×.

demonstrated that the high ALDH1A1 expression was corre-
lated with poor OS (Figure 3E, p=0.002).

Relationship between the expression of ALDH1A1 and 
the counts of CTCs. The chi-square test was used to assess the 
relationship between the expression of CTCs and ALDH1A1. 
As shown in Table 3, there was a positive correlation between 
the expression of CTCs and ALDH1A1 (p=0.001). Increased 
expression of ALDH1A1 was more commonly observed in 
patients with positive CTCs detection.

Further univariate analysis demonstrated that CTCs ≥2 
(p=0.032), CTCs ≥8 (p<0.001), and ALDH1A1high (p=0.006) 
expression was significantly associated with an OS (Table 4). 
While multivariate analysis shows only CTCs ≥8 (p=0.001) 
and ALDH1A1 expression (p=0.006) significantly associated 
with OS (Table 5).

Discussion

Most of the NPC patients were diagnosed at an advanced 
stage [31]. Even the overall 5-year survival rate was about 
50–70% [3], there are still more possibilities to develop 
distant metastasis or relapse. A biomarker that could predict 
the tumor onset prior to the imaging diagnosis and the 
clinical symptoms will benefit most of cancer patients. CTCs 
could be detected in the early stages of tumor development 
[32, 33]. And CTC detection has been widely used in clinics, 
which makes it a promising biomarker in predicting OS and 
monitoring the treatment response and disease progression. 
CTCs were generally viewed as an intermediate stage of 
metastasis [17]. Zhao et al. found the CTC status was corre-
lated with distant metastasis of pancreatic cancer patients. 
The increased quantification of CTCs was correlated with 
decreased OS and progression-free survival [34]. Similarly, 
our study demonstrated that the positive detection of 
CTCs was significantly correlated with metastasis and poor 

Table 3. The relationship between the enumeration of CTCs and the ex-
pression of ALDH1A1.

CTCs N
ALDH1A1 expression

χ2 p-value
High expression Low expression

Negative 25 9 (9.7%) 16 (17.2%) 12.145 0.001*
Positive 68 51 (54.8%) 17 (18.3%)

Note: *statistically significant p<0.05
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prognosis in NPC patients. Patients with positive CTCs were 
more likely to develop distant metastasis. In the previous 
studies, the cut-off value of ≥2 CTCs/3.2 ml blood was used 
to define CTC positivity [35], whereas in a study reported 
by Zhang et al. the cut-off of ≥8 CTCs/3.2ml could more 
significantly predict worse patient outcome among different 
cut-off values tested [29]. In the present research, we further 
analyzed CTCs’ correlation with distant metastasis and OS 
when the cut-off point was set as 2 or 8 cells. ROC analysis 
shows that while the cut-off value was set as 2, CTCs demon-
strated good specificity and sensitivity in predicting distant 
metastasis. Whereas, when the cut-off value was set as 8, 
it demonstrated better specificity and sensitivity than the 
cut-off value as 2 in predicting the prognosis. Our univar-
iate analysis demonstrated that both CTCs ≥2 and CTCs ≥8 
could be viewed as a prognostic factor. While our multivar-
iate analysis demonstrated only CTCs ≥8 showed a signifi-
cant correlation with OS. More patients should be enrolled 
in future research.

There were various CTC markers for NPC, including 
CD45–CK/EpCAM+ [36] and CD45–CEP8+. Most of the 
studies revealed that CTC was characterized by CD45–

CEP8+cells in NPC [37–39]. In this study, CTCs were 
detected using immunostaining of DAPI, CD45, and CEP8. 
Cells stained as CEP8+/CD45–/DAPI+ were considered as 
CTCs. Similar studies have verified that CEP8+/CD45–/
DAPI+ CTCs demonstrated good sensitivity and specificity 
in the diagnosis and prognosis of cancer patients, including 
neuroblastoma [40], ampullary carcinoma [25], lung cancer 
[29], pancreatic cancer [41, 42].

CTCs have a clinical value in monitoring the outcome 
of primary and metastatic diseases [43]. Changes in CTC 
quantification during treatment can reflect prognostic 
significance [44]. Nowadays many studies have raised the 
idea that there was a close relationship between CTCs and 
CSCs. Some studies have verified that CTCs hold stem 
cell-like properties, including self-renewal, chemoradiore-
sistance, tumor initiation, and distant metastasis [45, 46]. 
Papadaki et al. identified a subpopulation of breast cancer 
cells co-expressing ALDH1+, Cytokeratin+ CTCs, and 
TWIST1+EMT markers and defined them as CSC+/partial-
EMT+ CTCs. And this subpopulation of CTCs demonstrated 
chemoresistance and was associated with distant metastasis 
and unfavorable prognosis in breast cancer patients [47]. 
In addition, ALDH1A1 has been accepted as a reliable 
prognostic and CSC biomarker in NPC patients [9, 13]. The 
ALDH1A1high cells were mainly located in the invasive front 
of nasopharyngeal carcinoma and closely correlated with the 
EMT process [13]. Pereira-Veiga et al. found that CTCs with 
an EpCAMhighVIMlowALDH1A1high signature demonstrated 
poor overall survival and diseases-free survival in breast 
cancer patients [48]. Another study conducted by Aktas et 
al. found that there was about 69% CTCs expressed ALDH 
[49]. Here, in this study, we detected the quantification of 
CTCs in the peripheral blood, as well as the expression 
of ALDH1A1 in the tumor tissues of corresponding NPC 
patients. There was a positive correlation between the counts 
of CTCs and the immunostaining scores of ALDH1A1. 
Since the expression levels of CSC marker ALDH1A1 in the 
tumor tissue were much harder to obtain than the detec-
tion of CTC in the peripheral blood. The close relationship 
between CTCs and CSCs makes CTCs an indirect way to 
reflect the expression of CSCs.

In conclusion, our study demonstrated that both the 
detection of CTCs and the expression of CSCs were corre-
lated with metastasis and prognosis. There was a positive 
correlation between CTCs and the expression of CSCs, which 
makes CTC detection an ideal biomarker to indirectly reflect 
the expression of CSCs.

Table 4. Univariate analyses of variables associated with overall survival 
of NPC patients.

Variables
Univariate analysis

HR 95% CI p-value
Age (>60 vs. ≤60) 2.469 1.137–5.362 0.022*
Gender (male vs. female) 0.823 0.364–1.862 0.641
EBV-DNA (negative vs. positive) 1.704 0.738–3.932 0.199
T stage (3+4 vs. 1+2) 1.069 0.495–2.310 0.865
N status (yes vs. no) 21.582 0.006–83765.557 0.466
M status (yes vs. no) 1.381 0.411–4.641 0.602
CTC (≥2 vs. <2) 3.443 1.110–10.679 0.032*
CTC (≥8 vs. <8) 6.367 2.687–15.087 <0.001*
ALDH1A1 (high vs. low) 5.444 1.624–18.242 0.006*

Note: *statistically significant p<0.05

Table 5. Multivariate analyses of variables associated with overall sur-
vival of NPC patients.

Variables
Multivariate analysis

HR 95% CI p-value
Age (>60 vs. ≤60) 0.432 0.182–1.023 0.056
Gender (male vs. female) 1.645 0.673–4.018 0.275
EBV-DNA (negative vs. positive) 0.698 0.290–1.677 0.421
T stage (3+4 vs. 1+2) 2.116 0.837–5.348 0.113
N status (yes vs. no) 0.000 0.000 0.979
M status (yes vs. no) 1.705 0.665–4.373 0.267
CTC (≥2 vs. <2) 0.422 0.107–1.669 0.219
CTC (≥8 vs. <8) 0.218 0.086–0.551 0.001*
ALDH1A1 (high vs. low) 0.157 0.042–0.589 0.006*

Note: *statistically significant p<0.05
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