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Application of CellSearch technique in detection of peripheral
blood circulating tumour cell count in patients with head
and neck cancer and its association with prognosis
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Abstract. The aim of the present study was to employ
CELLSEARCH?® technology for the detection of circulating
tumor cells (CTCs) in the peripheral blood of head and neck
cancer (HNC) patients, and to assess the association between
CTC count and patient prognosis. In this retrospective study, a
cohort of 56 patients diagnosed with HNC and receiving treat-
ment at the Department of Otolaryngology, Head and Neck
Surgery (Beijing Tongren Hospital) between December 2013
and June 2018 were selected. Utilizing CELLSEARCH®
technology, the presence of CTCs were detected in samples
of peripheral blood from patients with head and neck cancer
(HNC) patients, and CTC counts were documented. CTC
positivity was defined as CTCs =1/7.5 ml of peripheral blood.
Comprehensive data encompassing general demographic
profiles, pathological classifications, tumor node metastasis
(TNM) staging, tumor histology and treatment modalities
were gathered for each participant. The study employed the
Kaplan-Meier method to scrutinize and compare survival
rates between CTC-positive and CTC-negative cohorts, while
both univariate and multivariate Cox regression analyses were
conducted to discern the factors impacting the overall survival
(OS) of individuals diagnosed with HNC. Out of the 56 patients
examined, 14 individuals exhibited detectable levels of CTCs,
resulting in a positivity rate of 25%. The analysis revealed a
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significant association between the levels of CTCs in patients
with HNC and the utilization of non-surgical treatment
(P<0.05), while no substantial associations were observed
concerning sex, age, smoking habits, alcohol consumption,
pathological classifications, TNM staging, tumor attributes
and surgical interventions (all P>0.05). Survival analysis
revealed a reduction in the OS among patients with HNC
harboring CTC positivity in contrast to their CTC-negative
counterparts. The comprehensive multivariate Cox regres-
sion analysis underscored the independent prognostic impact
of CTC presence (HR=1.274; 95% CI, 1.119-1.451; P<0.001)
and the implementation of non-surgical treatment (HR=0.268;
95% CI, 0.119-0.607; P=0.002) on the prognosis of individuals
grappling with HNC. In conclusion, the levels of CTCs were an
independent factor affecting outcomes in patients with HNC,
with CTC-positive patients showing significantly shorter
survival compared with CTC-negative cases.

Introduction

Head and neck cancer (HNC), the seventh most common type
of cancer worldwide, consists of numerous tumors affecting
the upper respiratory tract (1). Although there are a number of
different histological types, squamous cell carcinoma (SCC)
consists of ~95% of cases, covering tumors of the lips, mouth,
nasal cavity, sinuses, pharynx and larynx (2). The major risk
factors include smoking, alcoholism and carcinogenic virus, as
well as human papilloma and Epstein-Barr viruses (3,4). HNC,
which is often diagnosed in patients who use tobacco and
alcohol heavily, presents a slowly declining incidence globally,
in part due to a decrease in tobacco use (5).

Over the past few decades, a comprehensive treatment mode
that integrates surgery, radiotherapy and chemotherapy has
been formed and developed, which has significantly improved
the local control rate of tumors but not the overall survival
(OS), with the 5-year OS rate remaining at only 40-50% (6-8).
Treatment of head and neck malignancies remains challenging
and requires a multidisciplinary approach. In this scenario, a
multi-specialty team evaluation is critical in determining the
treatment options for HNCs (9). Due to the special anatomical
structure of HNC, early diagnosis and early detection of
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tumor recurrence are still difficult, various forms of endos-
copy and tumor tissue biopsy are the current gold standard
for diagnosis (10). However, this invasive test has a number
of drawbacks, including the inability of patients to tolerate
multiple biopsies, the high cost, the inability to make a defini-
tive diagnosis in difficult-to-sample areas and the inability to
consider the heterogeneity of the tumor when a single sample
is used to diagnose the disease (11). Therefore, there is an
urgent need for convenient and accurate tests that can identify
patients at high risk of metastasis before the occurrence of
metastatic lesions, thereby improving the ability to individu-
alize treatment for patients.

Circulating tumor cells (CTCs) are shed from primary
tumors into the bloodstream, where they may seed metas-
tases in distant organs (12,13). Detecting CTCs serves as a
valuable biomarker for cancer progression and offers a target
for early detection, prognosis and monitoring treatment effi-
cacy (14). Despite their infrequency, with counts typically
below 10 CTCs per 7.5 ml of blood in patients with solid
tumors, advancements in microfluidics and nanotechnology
are enhancing detection sensitivity and specificity (15-18).
The CELLSEARCH® (Menarini Silicon Biosystems, Inc.)
system, employing immunomagnetic enrichment and fluores-
cent labeling, is a prevalent method for CTC identification.
CTC enumeration is a prognostic indicator in various types
of cancer, including metastatic breast, prostate and colorectal,
and fluctuations in CTC levels can signal treatment responses
and survival outcomes (19).

However, several challenges impede the clinical applica-
tion of CTCs. Their rarity complicates detection and analysis.
Additionally, the heterogeneity of CTCs necessitates stan-
dardized protocols for isolation and analysis. The clinical
implications of single CTCs versus clusters also require
further clarification (20).

Looking ahead, the integration of CTC analysis with other
components of liquid biopsies, such as cell-free DNA, will
provide a more comprehensive assessment. The development
of more sensitive and specific technologies for CTC detection
and analysis is a priority. In essence, CTCs are a promising
frontier in oncology, with the potential to significantly enhance
cancer diagnosis, treatment and monitoring. The ongoing
research and development in this area are expected to yield
discoveries that will improve patient care and outcomes.

The present retrospective study aimed to investigate the
relationship between CTC count in the peripheral blood of
patients with HNC and patient outcomes, with the goal of
offering insights into the potential use of CTCs as a prognostic
marker for this patient population.

Materials and methods

Study subjects. The clinical data of 56 cases of patients
pathologically diagnosed with HNC that were admitted
between December 2013 to June 2018 to the Department of
Otolaryngology, Head and Neck Surgery (Beijing Tongren
Hospital, Capital Medical University, Beijing, China) were
retrospectively reviewed (Table I). The diagnosis was
confirmed by a pathologist, who was independent from the
study. The inclusion criteria were as follows: i) All patients
were pathologically diagnosed with HNC; ii) no distant organ

metastasis as confirmed by routine imaging examination; and
iii) complete clinical data and follow-up information. The
exclusion criteria were as follows: i) Malignancies in other
organs; ii) hematological disorders and/or immune system
diseases; iii) perioperative death or death caused by non-tumor
reasons; iv) patients requiring long-term oral anticoagula-
tion drugs; and v) incomplete clinical data and/or follow-up
information. The study was approved by the hospital ethics
committee of Beijing Tongren Hospital, Capital Medical
University.

CTC detection. CTC detection was performed at the time
of sample collection as part of routine clinical testing. The
CellSearch technique (21), utilized by Nuohai Life Science
(Shanghai) Co. Ltd, is a non-invasive diagnostic method for
detecting and quantifying CTCs in the peripheral blood of
cancer patients. The system comprises the Celltracks Autoprep,
Celltracks Analyzer II and CellSave Tube Preservative tubes
and kits, which include epithelial cell adhesion molecule
(EpCAM) antibody-coated immunomagnetic beads, fluores-
cent antibodies for cytokeratin (CK) and CD45), cell fixatives
and buffers. i) Specimen Collection: Blood samples were
collected from patients on an empty stomach before surgery or
treatment, with the first 1 ml discarded to avoid contamination.
A 10 ml sample was drawn into a CellSave tube, mixed, stored
at room temperature and tested within 72 h. ii) Procedure:
7.5 ml of peripheral blood was transferred into a Cell Search
conical tube, followed by the addition of 6.5 ml of diluent. After
centrifugation at 800 g for 10 min, the sample was processed
in the CellTracks Autoprep System. The system automatically
enriched CTCs using antibodies and DAPI for co-incubation,
following the instrument's protocol. iii) Detection process:
Blood samples were collected (7.5 ml, and CTCs were
enriched through immunomagnetic separation based on
EpCAM expression, a molecule selectively present on epithe-
lial cells including CTCs. iv) Identification: Post-enrichment,
CTCs were identified with fluorescently labeled CK antibodies
and specific epithelial cell markers. DAPI staining visualized
the nucleus, confirming intact cells. v) Exclusion of white
blood cells: CD45, specific for white blood cells (22), ensured
that only CTCs were counted by excluding white blood cells
from the analysis. vi) Automation and sensitivity: The auto-
mated CELLSEARCH?® system minimized human error and
enhanced result reproducibility. It is sensitive and capable of
detecting a single CTC in 7.5 ml of blood.

Determination of experimental results. The Cell Search
system was used to perform CTC detection. The scanning
results obtained from the CellTracks Analyzer II scanning
system were then analyzed, and the cells with immunofluores-
cent staining results showing EpCAM-positive, CK-positive,
DAPI-positive and CD45-negative with intact cell membrane
and nucleus staining were defined as CTCs. The count of
CTCs was recorded, and CTCs =1/7.5 ml was defined as
CTC-positive. CTC negative indicates the absence of circu-
lating tumor cells in blood samples.

Observational indicators. The relationship between CTCs
and sex, age, smoking history, alcohol consumption history,
pathological type, tumor site, TNM staging, non-operative
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Table I. Basic clinical information of 56 patients.

Pathological features Number of cases, n (%)

Sex
Male 52 (92.86)
Female 4(7.14)
Age
<50 9 (16.07)
50-60 14 (25.00)
>60 33 (58.93)
Tumor type
Oropharyngeal carcinoma 5(8.94)
Oral carcinoma 9 (16.07)
Laryngeal carcinoma 16 (28.57)
Hypopharyngeal carcinoma 13 (23.21)
Nasopharyngeal carcinoma 7 (12.50)
Carcinoma of the nasal cavity 6 (10.71)
and sinuses
Pathological type
Squamous cell carcinoma 52 (92.86)
Non-squamous cell carcinoma 4(7.14)
Smoking history
Yes 380
No 18 ()
Drinking history
Yes 34 (67.86)
No 22 (32.14)
TNM stage
I+1 16 (28.57)
I 13 (23.22)
v 27 (48.21)
Surgery
With 41 (73.21)
Without 15 (26.79)
Non-operative management
Radiotherapy 21 (37.50)
Chemoradiotherapy 19 (33.93)
None 16 (28.57)

management and whether the patient underwent surgical
treatment were analyzed. Furthermore, the impact of CTCs on
patient prognosis were examined. Age was categorized into
three levels: 1) <50; ii) 50-60; and iii) >60 for analysis.
Patients who had not undergone surgery, that is, after
comprehensive discussion by a multidisciplinary team, choose
to receive non-surgical treatment plans, mainly including
radiotherapy or combined chemoradiotherapy. Among these
patients, the majority refused surgical treatment due to
personal preference, hoping to preserve laryngeal function.

Statistical analysis. This study used SPSS 20.0 software (IBM
Corp.) for data analysis. Count data are expressed in the form
of n (%). The y* test was used to compare the distribution
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differences in clinical and pathological characteristics between
CTC-positive and CTC-negative patients. Firstly, the patient's
outcome of death was defined: Overall survival (OS) was
defined as the time from diagnosis to death from any cause,
and Kaplan-Meier estimation and log-rank test were used to
estimate and compare survival rates between different vari-
ables. The impact factors on overall survival were analyzed
using univariate and multivariate Cox proportional hazards
regression models. P<0.05 was considered to indicate a statis-
tically significant difference. The experiments were performed
in triplicate.

Results

Basic pathological features of 56 patients. The total
56 patients included 52 males and 4 females, with a median
age of 61.5 years (range, 42-75). Stage I + II, IIl and IV HNC
were found in 16, 13 and 27 cases, respectively. All patients
were confirmed by histopathology, including 52 cases of SCC
and 4 cases of non-squamous cell carcinoma, as presented in
Table I.

Detection of CTCs. Blood samples provided by all 56 patients
reached a volume of 10 ml without any apparent hemolysis
or clotting phenomena, meeting the quality requirements for
the assay kit, resulting in a sample qualification rate of 100%.
The detection outcomes from the CELLSEARCH® system
revealed that out of the 56 patients, 14 individuals exhibited
the presence of CTCs with a count of =1/7.5 ml, indicating
a positivity rate of 25%. The median CTC count stood at 2
(range, 1-32). CTCs, identified by the presence of cytokeratin
(CK+) and DAPI positivity (DAPI+), while being negative for
the hematopoietic marker CD45 (Fig. 1). Non-CTCs, which
are negative for CK (CK-), positive for DAPI (DAPI+), and
positive for CD45 were also identified.

Comparison of basic pathological features between
CTC-positive and CTC-negative patients. Table II provides
a comparative analysis of various basic pathological
features between patients who tested positive for CTCs and
those who tested negative. When comparing CTC-positive
patients with CTC-negative patients, no statistically
significant differences were observed in terms of age, sex,
smoking/alcohol history (present or absent), tumor location,
pathological type, TNM staging and whether surgical treat-
ment was received (all P>0.05). The TNM staging was divided
into stages I + II, III and I'V. The CTC-positive group had 3
(21.43%) in stages I + 11, 5 (35.71%) in stage 111 and 6 (42.86%)
in stage I'V. The CTC-negative group had 13 (30.95%) in
stages I + 11, 8 (19.05%) in stage I1I and 21 (50.00%) in stage
IV. The difference in TNM stage distribution was not statisti-
cally significant (x*=1.701; P=0.427). In terms of non-operative
management, the CTC-positive group had fewer patients
undergoing radiotherapy [3 (21.43%)] and chemoradiotherapy
[4 (28.57%)], with a larger proportion not receiving any treat-
ment [7 (50.00%)]. The CTC-negative group had a higher
number of patients undergoing radiotherapy [20 (47.62%)] and
chemoradiotherapy [15 (35.71%)], with fewer not receiving
any treatment [7 (16.67%)]. The difference in non-operative
management was significant (x*=6.578; P=0.037).
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Figure 1. Analytical diagram of the determination of CTC detection results. (A) CTC, CK*, DAPI*, CD457; (B) Non-CTC, CK", DAPI*, CD45% (C) Non-CTC:
non-specific staining. CTCs, circulating tumor cells; CK, cytokeratin. The magnification, x40.

Comparison of survival rates between CTC-positive and
CTC-negative patients. The Kaplan-Meier survival analysis
results indicated that the survival rate of CTC-negative patients
is higher compared with that of CTC-positive patients, with
a statistically significant difference (P=0.0211), as shown in
Fig. 2.

Univariate and multivariate analyses of prognosis in patients
with HNC. The univariate Cox regression analysis indicated
that factors influencing the overall survival of patients include
CTCs (HR=1.373; 95% CI, 1.189-1.586; P<0.001), surgical
treatment (HR=0.294; 95% CI, 0.124-0.697; P=0.005) and
non-operative management (HR=0.404; 95% CI, 0.217-0.752;
P=0.004), demonstrating statistical significance for prognosis
(P<0.05) (Table III). Subsequently, the multivariate Cox
regression analysis revealed that CTCs (HR=1.274; 95%
CI, 1.119-1.451; P<0.001) and non-operative management
(HR=0.268; 95% CI, 0.119-0.606; P=0.002) independently
impact the prognosis of patients with HNC (Table I'V).

Discussion

As an emerging ‘liquid biopsy’ technique, CTC detection has
the advantages of simple, real-time, non-invasive and conve-
nient sampling, which provides a novel and simpler tool for
real-time monitoring of tumor changes during treatment (14).
CTCs, as one of the hot topics in the field of oncology research,
have sparked significant interest among numerous researchers.
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Figure 2. Relationship between CTCs and overall survival in patients,
Kaplan-Meier survival analysis of the relationship between CTCs and OS
showed that 21 of the 56 patients died, and the median OS of CTC-positive
patients was 27 months, a value not reached by CTC-negative patients. CTCs,
circulating tumor cells; OS, overall survival.

Previous studies have demonstrated that based on the physical
characteristics of tumors and the expression or functional
features of biomarkers, different methods can be employed
to identify CTCs (23,24). CTCs can serve as a biomarker for
various stages of disease development and progression. First,
CTCs can potentially be detected in the early stages of cancer,
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Table II. Comparison of basic pathological features between CTC-positive and CTC-negative patients.

CTCs, n (%)
Pathological features Positive (n=14) Negative (n=42) x2 P-value
Sex 1.436 0.231
Male 12 (85.71) 40 (95.24)
Female 2 (14.29) 2 (5.00)
Age 0.223 0.894
<50 2 (14.29) 7(16.67)
50-60 3(2143) 11 (26.19)
>60 9 (64.29) 24 (57.14)
Tumor type 7.235 0.204
Oropharyngeal carcinoma 3(21.43) 2(4.76)
Oral carcinoma 2 (14.29) 7 (16.67)
Laryngeal carcinoma 4 (28.57) 12 (28.57)
Hypopharyngeal carcinoma 2(14.29) 11 (26.19)
Nasopharyngeal carcinoma 3(21.43) 4 (9.52)
Carcinoma of the nasal cavity and sinuses 0 (0.00) 6 (14.29)
Pathological type 1.436 0.281
Squamous cell carcinoma 14 (100.00) 38 (90.48)
Non-squamous cell carcinoma 0 (0.00) 4(9.52)
Smoking history 0.109 0.741
Yes 9 (64.29) 29 (69.05)
No 53571 13 (30.95)
Drinking history 0.898 0.343
Yes 7 (50.00) 27 (64.29)
No 7 (50.00) 15 (35.71)
TNM stage 1.701 0.427
I-11 3(2143) 13 (30.95)
1 5(35.71) 8 (19.05)
v 6 (42.86) 21 (50.00)
Surgical treatment 1.487 0.223
With 12 (85.71) 29 (69.05)
Without 2 (14.29) 13 (30.95)
Non-operative management 6.578 0.037
Radiotherapy 3(21.43) 20 (47.62)
Chemoradiotherapy 4 (28.57) 15 (35.71)
None 7 (50.00) 7 (16.67)

although they are generally rarer in the early stages compared
with advanced stages. Second, the presence and quantity of
CTCs may increase as the disease progresses, reflecting the
growth and potential spread of the tumor. Third, CTC levels
can be monitored during treatment to assess response. A
decrease in CTCs may indicate effective treatment, while
an increase might suggest treatment resistance or disease
progression (25,26). Fourth, elevated levels of CTCs can be
associated with a higher risk of recurrence or the presence of
metastatic disease, as these cells can colonize distant sites (18).
At present, the CELLSEARCH?® system is the first automated
and standardized CTC detection system approved by the U.S.
Federal Drug Administration to detect CTCs by identifying

epithelial markers EpCAM (positive selection) and leukocyte
CD45 (negative selection) using immunomagnetic separa-
tion technology (27). The quantity of CTCs can serve as an
indicator for predicting the prognosis of metastatic malignant
tumors, thus playing an increasingly crucial role in the course
of cancer treatment (28-30).

Research has demonstrated the detection of CTCs in
peripheral blood of patients with HNC (31,32). Among
the 56 patients included in the present study, 14 patients
tested positive for CTCs, resulting in a positivity rate of
25%. This finding also indicated the presence of CTCs in
the peripheral blood of patients with HNC. Additionally,
there are reports indicating that CTCs are more easily
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Table III. Univariate survival analysis of overall survival.

Pathological features § SEM P-value HR 95% CI

Sex -0.359 0.744 0.630 0.699 0.162-3.005
Age 0.020 0.026 0.444 1.020 0.970-1.073
CTCs 0.317 0.074 <0.001 1.373 1.189-1.586
Tumor type -0.243 0.157 0.122 0.784 0.576-1.067
Pathological type -0.675 0.746 0.366 0.509 0.118-2.198
Smoking history 0.163 0.464 0.725 1.177 0474-2.924
Drinking history 0.238 0.464 0.607 1.269 0.512-3.148
TNM stage 0.057 00.257 0.825 1.059 0.640-1.752
Surgical treatment -1.224 0.440 0.005 0.294 0.124-0.697
Non-operative management -0.907 0.317 0.004 0.404 0.217-0.752

HR, hazard ratio; CI, confidence interval; CTCs, circulating tumor cells;

TNM, tumor node metastasis.

Table I'V. Multivariate survival analysis of overall survival.

Pathological features B SEM P-value HR 95% CI

CTCs 0.242 0.066 <0.001 1.274 1.119-1.451
Surgical treatment -0.519 0.484 0.284 0.595 0.230-1.538
Non-operative management -1.316 0416 0.002 0.268 0.119-0.606

HR, hazard ratio; CI, confidence interval; CTCs, circulating tumor cells.

detectable in the peripheral blood of patients with advanced
stage IV disease and a high tumor burden (33,34). In addi-
tion, Buglione er al (33) observed that CTCs are more
easily found in oropharynx, hypopharynx and paranasal
sinuses compared with the oral cavity and nasopharynx.
Therefore, this study analyzed the association of CTC
level with age, sex, smoking, drinking, pathological type,
tumor type, surgical treatment (with vs. without), TNM
stage and other pathological features. It found that these
clinical characteristic parameters are not associated with
the level of CTCs, which is consistent with the previous
results (35,36). However, non-operative management (radio-
therapy or chemoradiotherapy) exerts a significant effect on
the levels of CTCs in patients with HNC in this study (33).
Theoretically, the impact of unresected primary tumors on
the results of CTC detection is multifaceted, encompassing
aspects such as CTC count, heterogeneity, epithelial-mesen-
chymal transition subtypes, PD-L1 expression, in vitro
culture conditions, challenges in detection technology and
clinical application efficacy (37). The unresected primary
tumor may release a greater number of CTCs into the blood-
stream, thereby affecting the enumeration and detection
outcomes of CTCs (37). However, the present study found
that patients who did not undergo surgery exhibited lower
levels of CTCs, which may suggest that these patients have
tumors at a lower stage. At present, only a few published
studies have investigated the effects of radiotherapy on
CTCs (34,38-41). In head and neck squamous cell carci-
noma (HNSCC), Buglione et al (33) studied the role of

CTCs in patients who only received radiotherapy, and found
a lower sensitivity (30%) in patients receiving radiotherapy
compared with those receiving chemotherapy. In addition,
radiotherapy combined with chemotherapy has been shown
to reduce the CTC count in HNSCC and prostate cancer
patients (42-45). Due to the association between the quan-
tity and characteristics of CTCs and the prognosis of cancer
patients, it was hypothesized that the detection results of
circulating tumor cells can serve as crucial indicators for
evaluating patient prognosis and survival outcomes.

In the present study, through Kaplan-Meier survival anal-
ysis, it was revealed that the OS of patients testing positive for
CTCs exhibited a notably shorter duration in comparison to
their CTC-negative counterparts. Tinhofer ez al (46) revealed
the association of CTCs with disease-free survival (DFS) and
OS in patients with oropharyngeal cancer, indicating that the
presence of CTCs in these patients indicates an adverse prog-
nosis. The role of CTC detection in evaluating the efficacy and
prognosis of HNC is still under study, with limited research
indicating a certain role played by CTCs in evaluating prog-
nosis in HNC. For example, Jatana et al (47) found that CTCs
are related to DFS and that patients with a high number of
CTCs detected have a poor prognosis. In addition to the prog-
nostic information provided by baseline CTCs, changes in the
count of CTCs during treatment can also provide additional
information: The persistence of CTCs during treatment can
help identify tumors that do not respond to treatment, allowing
for timely adjustment of the treatment protocol (48). Through
the application of multivariable Cox regression analysis, the
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present study conclusively demonstrated that CTCs (HR=1.274;
95% CI, 1.119-1.451; P<0.001) and non-operative management
(HR=0.268; 95% CI, 0.119-0.606; P=0.002) stood out as inde-
pendent factors exerting a significant impact on the prognosis
of patients with HNC. Furthermore, this investigation not only
underscored the critical role of CTCs as a valuable clinical
indicator for prognostic evaluation but also provided compel-
ling evidence to support their incorporation in prognostic
assessments.

Additionally, molecular therapies for patients with HNC
have been an area of significant advancement. These therapies
target specific molecular pathways or genetic alterations that
contribute to cancer growth and progression. The following
are some molecular therapy models and approaches that are
being used or explored for HNC: i) EGFR inhibitors (49);
ii) PI3K/AKT/mTOR pathway inhibitors: Drugs such as mTOR
inhibitors everolimus and ridaforolimus have been explored in
clinical trials (50); iii) immune checkpoint inhibitors, which
include PD-1/PD-L1 inhibitors (such as pembrolizumab and
nivolumab) and CTLA-4 inhibitors (such as ipilimumab),
have shown promise in treating HNC, particularly in patients
with advanced disease (51); iv) fibroblast growth factor
receptor inhibitors (52); v) VEGF inhibitors: Bevacizumab, a
monoclonal antibody against VEGF, has been used to target
angiogenesis in HNC (53); and vi) hedgehog pathway inhibi-
tors: Smoothened inhibitors such as vismodegib have been
studied for HNC, as the hedgehog pathway is implicated in
tumor growth (54).

Use of molecular therapies in HNC is complex and requires
careful patient selection based on tumor molecular profiling. A
number of these therapies are part of ongoing research and
their integration into standard care depends on the results of
clinical trials and an understanding of their safety and efficacy.
Precision medicine, which involves tailoring treatments to the
molecular profile of a tumor, is a growing field in oncology (55).
The success of molecular therapies in HNC will likely lead
to more personalized treatment strategies in the future (55).
It should be noted that although the CELLSEARCH® system
is the only CTC detection system approved by regulatory
authorities in the United States and China, it has standardized
operating procedures and good comparability of results, and
CELLSEARCH® technology has been used for the detection
of various types of cancer, such as breast cancer, renal cancer,
lung cancer, ovarian cancer and brain cancer (56). However,
the diagnostic cutoff values for CTC in different cancers are
still unclear and not comparable at present (57).

The present study has several limitations. While the
potential significance of CTC detection in the early diagnosis,
treatment monitoring, and prognosis assessment of HNC is
under scrutiny, and current research findings exhibit incon-
sistencies with previous reports, significantly hindering the
widespread adoption of CTC detection in large-scale clinical
settings. These discrepancies may stem from the intricate and
varied biological and clinical characteristics displayed by the
anatomical origins of HNC (58,59). Owing to these divergent
characteristics, prior studies have often been confined to rela-
tively modest patient cohorts, further exacerbated by substantial
heterogeneity among these patient groups, inevitably ampli-
fying uncertainty and rendering comparisons between research
outcomes challenging. Moreover, the relatively limited sample
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sizes utilized in studies have somewhat diminished the
statistical robustness of research findings, casting doubts on
the reliability of the conclusions drawn. Notably, research on
the association between CTC count and treatment response
in HNC is still in its nascent stages, with existing studies
lacking the requisite depth and breadth to underpin clinical
decision-making (59). Due to these circumstances, there exists
a pressing need for larger-scale, prospective clinical investiga-
tions to comprehensively explore the utility of CTC detection in
monitoring treatment efficacy and evaluating prognosis across
distinct clinical subtypes of patients with HNC (60). Through
enlarging sample sizes, refining research methodologies and
fully acknowledging the biological and clinical disparities
inherent in HNC, we endeavor to provide sturdier and depend-
able evidence to bolster the integration of CTC detection in
clinical practice for HNC. Due to the relatively small sample
size at present, this study can be considered an initial research
attempt. Looking forward, we hope to increase the sample size
in future research work to evaluate the effectiveness of this
technology. Additionally, as a retrospective study, we do not
have data on circulating tumor DNA and therefore, regrettably,
the present study lacked the relevant data to report. Detection
of circulating tumor DNA will be the future research direction.

The present study revealed that patients with elevated levels
of CTCs had a poorer prognosis. Both univariate and multivariate
analyses demonstrated that CTC levels were one of the inde-
pendent factors influencing the prognosis of patients with HNC.
The detection of CTCs holds potential value in the diagnosis
and prognosis assessment of patients with HNC. By monitoring
CTC levels, physicians can gain a greater understanding of the
disease progression in patients, thereby providing a robust basis
for devising personalized treatment plans.
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