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Clinicopathological and Prognostic Value of Circulating Tumor Cells in Peripheral Blood
in Head and Neck Cancer Patients: A Meta-analysis
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Abstract: Objective To systematically review the clinicopathological and prognostic value of circulating
tumor cells (CTCs) in peripheral blood (PB) in head and neck cancer patients by meta-analysis. Methods We
electronically searched PubMed, EmBase, Cochrane Library, CBM, CNKI and Wanfang database for collecting
the studies about the clinicopathological and prognostic relevance of CTCs in PB in head and neck cancer
patients (from inception to March 2018). Two researchers screened the literatures according to the inclusion and
exclusion criteria, and further extracted the data and evaluated the quality. Stata 12.0 software was used for this
analysis. Results A total of 18 studies (English:17; Chinese:1) involving 779 patients with head and neck cancer
were eligible for the final analyses. The pooled results showed CTCs-positive in PB was significantly associated
with poorer overall survival (OS) (P=0.006), disease-free survival (DFS) (P<0.001) and progression-free survival
(PFS) (P=0.008). And, the risk of recurrence in CTCs-positive patients was significantly higher than that in
CTCs-negative patients (P=0.022). Furthermore, CTCs-positive in PB showed a significantly positive correlation
with T stage (P=0.028), N stage (P=0.016) and TNM stage (P=0.024) of head and neck cancer, rather than age,
gender or tumor histological grade. Conclusion CTCs detected from PB has significantly prognostic value for
the patients with head and neck cancer, and CTCs-positive indicates poor prognosis.
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Tablel Basic characteristics and NOS quality score of included studies

A Public- Research Patients’ CTCs- Tumor . Detection NOS
uthor . - . Sample time Markers

ation year area number positive rate stage method score
Zhang et al™ 2018 China 24 70.83% 1 -IV Before TM EpCAM/CD45/DAPI CellCollector 4
Zhang et al" 2017 China 22 72.73% 1-IV Before TM EpCAM/CD45/DAPI CellCollector 4
; [19] H 0 1
Li et al 2016 China 38 52.63% 1-IV %ﬁoer;tgv%l\zv and g%?(lackmg)/ Immunomagnetic 4
Hsieh ez al™” 2015 Taiwan 53 32.08% II-IV Before TM EpCAM/PDPN PowerMag 6
Inhestern et al™™” 2015 Germany 40  80.00% M-IV Before/during/ EpCAM Laser scanning 6

after TM cytometry
Grisanti et al'"™ 2014 Ttaly 53 26.42% M-IV Before/during/ EpCAM/CD45/DAPI CellSearch 6
after TM
Weller et al™ 2014 Germany 10  70.00% I-IV Before TM CK/CD45/DAPI Density gradient 5
centrifugation

Tinhofer et al™” 2014 Germany 144  29.17% 1-IV Before TM EGFR mRNA RT-PCR 6
Grobe et al™ 2014 Germany 80 12.50% I -IV Before TM EpCAM/CD45/DAPI CellSearch 7
Bozec et al™" 2013 France 49 16.33% -V Before TM EpCAM/CD45/DAPI CellSearch 4
He et al™ 2013 China 9 33.33% M-IV Before TM EpCAM/CD45/DAPI CellSearch 4
Buglione et al*” 2012 Ttaly 73 15.07% 1-IV Before TM EpCAM/CD45/DAPI CellSearch 6
Nichols et al*! 2012  Britain 15 40.00% II-IV Before TM EpCAM/CD45/DAPI CellSearch 4
Hristozova et al™ 2011 Germany 42  42.86% 1-IV Before TM EpCAM, CK Flow Cytomy 5
Jatana et al® 2010 America 48  70.83% I-IV During TM CK/CD45/DAPI ICC 6
Toyoshima et al®” 2009 Germany 40 35.00% 1-IV After TM CK20 RT-PCR 7
Guney et al™ 2007 Turkey 21 33.33% |-V Before TM EpCAM MACS 5
Wirtschafter e a/”” 2002 America 18 44.44% [-IV Before TM CK20 ICC 4

Notes: a: [JCC/UICC TNM staging system; CTCs: circulating tumor cells; NOS: Newcastle-Ottawa scale; TM: treatment; w: week; m: month; DAPI:
4’,6-diamidino-2-phenylindole; EpCAM: epithelial cell adhesion molecule; PDPN: podoplanin protein; CK: cytokeratin; EGFR: epidermal growth factor

receptor; RT-PCR: reverse transcription-polymerase chain reaction; ICC: Immunocytochemistry; MACS: magnetic cell separation
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Table2 Relationship between CTCs detected from

peripheral blood and clinicopathological features of head
and neck cancer patients

No. of included

Parameter RR 95%CI P* P P°
study

Age’ FU 22271 05 .0.75-1.46 0.774 0.00% 0.606

Gender* gUi19222426291 1 07 (.61-1.89 0.634 54.50% 0.031

Tumor gade® 4127} 1.16 0.94-1.44 0.168 0.00% 0.494

Tstage™ 802022272 191 1.02-143 0.028 49.40% 0.054

Nstage™  10M%%1 125 104-1.49 0.016 35.70% 0.123

TNM stage®® 9292263 1 21 103-144 0.024 0.00% 0.439

Notes: RR: relative risk; CI: confidence intervals; a: P value for

estimates of RR; b: P value for heterogeneity; c: fixed effect model; d:

random effect model; e: [JCC/UICC TNM staging system
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T
Hsieh et al (2015) —)——— 10.97(1.45,83.08) 9.84
I
Inhestern et al (2015) —_— 6.15(1.24,30.42) 1364
I
Grisanti et al (2014) —— 3.00 (1.49, 6.05) 28.20
h
Weller et al (2014) —— 3.10 (1.05, 9.13) 20.91
)
Tinhofer et al (2014) —— 1.00 (0.48, 2.10) 27.40
Overall (I-squared = 57.6%, P= 0.051) <> 2.80 (1.34, 5.86) 100.00
NOTE: Weights are from random effects analysis H
T * T
.012 1 83.1
B Study ID HR (95%CT) Weight %
Tinhofer et al (2014) —S— 1.40 (0.62, 3.18) 24.66
Grobe etal (2014) -‘—QH 56.06 (2.57,1222.52)  3.95
Jatana et al (2010) - 4.14 (2.56, 6.70) 33.44
Toyoshima et al (2009) > 5.32(3.98, 7.12) 37.95
i
Overall (I-squared = 74.4%, P = 0.008) @ 3.86 (2.03, 7.36) 100.00
NOTE: Weights are from random effects analysis i
T T
.00082 1 1223 —
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Study ID HR (95%CT) Weight % Study ID RR (95%CT) (Pm) (P Weight
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— ) Bozec et al (2013) — 0.93 (0.25, 3.43) 28 11141 1475
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Overall (I-squared = 0.0%, P = 0.495) 3.57(1.40,9.08)  100.00 Overall (I-squared = 59.4%, P= 0.022) <> 2.37 (113, 4.95) 28/57 471211 100.00
M NOTE: Weights are from random effects analysis
.0'151 1 Sé.‘\ .0'058 1‘73

A: overall survival (OS); B: disease-free survival (DFS); C: progression-free survival (PES); D: recurrence
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Figure2 Meta-analysis of relationship between CTCs and prognosis of head and neck cancer patients
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