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Background: Oropharyngeal squamous cell carcinoma (OPSCC) is a kind of squamous cell carcinoma of
head and neck, and its incidence is on the rise in recent years. A variety of prognostic markers for OPSCC
have been reported in many studies, but they are expensive or difficult to obtain. So, we retrospectively
studied the prognostic significance of cytokeratin 19 soluble fragment (Cyfra21-1) in patients with OPSCC,
in order to provide theoretical basis for accurate prognosis assessment.

Methods: A retrospective analysis of the clinicopathological data of 85 OPSCC patients with concurrent
radiotherapy and chemotherapy (CRT) admitted from January 2010 to June 2017. Serum Cyfra21-1 levels
were measured before treatment. Analyze the relationship between Cyfra21-1 and clinical pathological
characteristics of patients. The receiver operating characteristic (ROC) curve was used to calculate the cut-
off value of Cyfra21-1. The Cox proportional hazard model was used to conduct univariate and multivariate
analysis of related prognostic factors, and to determine the factors related to overall survival (OS) and
progression-free survival (PES).

Results: The cutoff value for Cyfra21-1 was 2.93 ng/mL. The baseline data of patients in different
Cyfra21-1 groups were balanced and comparable. In the univariate and multivariate analyses, it was found
that Cyfra21-1 was associated with OS and PFS. A measurement of Cyfra21-1 >2.93 ng/mL indicated poor
OS (P<0.001) and PFS (P=0.001). After adjusting for age and disease stage, Cyfra21-1 can independently
affect the OS (HR =3.57, 95% CI: 1.60-7.99, P=0.002) and PFS (HR =2.89, 95% CI: 1.41-5.91, P=0.004) of
patients with OPSCC treated with CRT.

Conclusions: Pre-treatment Cyfra21-1 can be used as a prognostic marker for patients with OPSCC

treated with CRT, which has important clinical significance.
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Introduction

Oropharyngeal squamous cell carcinoma (OPSCC) accounts
for about 2% of malignant tumors in the whole body (1), and
the overall prognosis is poor. The 5-year overall survival (OS)
rate of patients is only about 50% (2,3), among which the 5-year
survival rate of advanced stage patients is <40% (1), while that
of early stage patients can reach >80% (1,4). Therefore,
early detection and intervention is important to improve the
survival rate and quality of life of patients with OPSCC (1,5).
OPSCC patients are usually treated according to the 8th
edition of AJCC staging, including comprehensive treatment
based on surgery and CRT.

It is reported that many indicators play an important
role in the diagnosis and treatment of OPSCC, including,
circulating neutrophil count (CNC), pl6 protein and
so on. Recently, the study of serum tumor markers in
the early detection of malignant tumors has attracted
increased attention (4,6). A serum tumor marker is a kind
of abnormal substance produced by the expression of tumor
related genes or the body’s response to tumors during the
occurrence and proliferation of malignant carcinomata (7).
Cytokeratin 19 soluble fragment (Cyfra21-1) is a newly
established monoclonal antibody; it is a serum cytokeratin
19 fragment, which has specific reaction with cytokeratin
19 (8). A recent meta-analysis revealed that Cyfra21-1 has a
relatively high diagnostic value for detecting non-small cell
lung cancer (NSCLC), especially in patients with squamous
cell carcinoma (9). Recently, Many studies have explored the
correlation between Cyfra21-1 and the clinical outcomes of
NSCLC patients (10-12).

It has also been proven that Cyfra21-1 can independently
be used as a prognostic indicator of a variety of malignant
tumors. Numerous studies have shown that it has important
prognostic significance for middle and advanced cancers,
such as esophageal cancer, bladder cancer, epithelial
ovarian cancer, and intrahepatic cholangiocarcinoma
(13-16). Lei et al. found that Cyfra21-1 could be used to
predict the early recurrence of OPSCC by comparing
between groups, and the concentration of Cyfra21-1 was
related to the clinicopathological stage of OPSCC. At
present, there is no relevant literature on the application
of Cyfra21-1 for survival analysis of OPSCC patients.
Therefore, we performed survival analysis and multivariate
regression analysis of the prognostic significance of
Cyfra21-1 in patients with OPSCC treated with concurrent
chemoradiotherapy (CRT), in order to provide theoretical
basis for accurate prognosis assessment We present
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the following article in accordance with the REMARK
reporting checklist (available at http://dx.doi.org/10.21037/
atm-20-6124).

Methods
Patients

The clinical data of 85 patients diagnosed as OPSCC who
received CRT treatment in the Oncology radiotherapy
Department of Tianjin Medical University Cancer Hospital
from January 2010 to June 2017 were retrospectively
analyzed. The study was approved by the ethics committee
of the Tianjin Medical University Cancer Institute and
Hospital (No. bc2020110). A signed written informed
consent agreement was provided by all patients before
participation in the study. All procedures performed in this
study involving human participants were in accordance with
the Declaration of Helsinki (as revised in 2013). Inclusion
criteria for this study: (I) primary OPSCC as confirmed by
biopsy; (II) complete clinical data; (III) Cyfra21-1 was tested
during the week prior to initiation of treatment; (IV) receive
CRT treatment. Exclusion criteria include: (I) combination
with other systemic malignancies; (II) incomplete clinical
data; (III) co-existing with other respiratory diseases.

Treatment

All patients received concurrent radiochemotherapy,
in accordance with the 8th edition of the National
Comprehensive Cancer Network guidelines. The specific
plan stipulates that all patients are treated with intensity
modulated radiotherapy (IMRT) 1x/day and 5x/week. The
prescription dose of primary tumor focus in the oropharynx
is 69.96 Gy/2.12 Gy/33 f. The prescription dose of high-
risk lymphatic drainage area is 60.06 Gy/1.82 Gy/33 f.
The prescription dose of low-risk lymphatic drainage area
is 50.96 Gy/1.82 Gy/28 f. All patients were treated with
concurrent chemotherapy, cisplatin 40 mg/m’ weekly for
4 cycles.

Blood tests

Blood samples were taken from all patients who met
the inclusion criteria one week prior to treatment. The
patient’s blood samples were kept in test tubes treated
with ethylenediamine tetraacetic acid. Then, Cyfra21-1
was detected with an automatic chemiluminescence

Ann Transl Med 2020;8(20):1302 | http://dx.doi.org/10.21037/atm-20-6124


http://dx.doi.org/10.21037/atm-20-6124
http://dx.doi.org/10.21037/atm-20-6124

Annals of Translational Medicine, Vol 8, No 20 October 2020

Cyfra21-1

0.8

Sensitivity
o
o

!

©
~

0.2
AUC =0.649; P=0.02

0.0
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity

Figure 1 ROC curve for Cyfra21-1 predicting OS. Cyfra21-1,
cytokeratin 19 soluble fragment; ROC, receiver operating

characteristic; OS, overall survival.

immunoassay analyzer (Roche cobase801, Germany).

The quantitative patient serum and horseradish peroxide
(HRP) were added to the solid phase white opaque
microplate coated with antibodies, and the molecules in the
serum specifically bound to the conjugate of horseradish
peroxidase and the antibodies on the solid phase carrier.
Separate and wash the unreacted free components. Then,
luminol luminescence base solution is added, and the free
energy released by the chemical reaction is used to excite
the intermediate from the ground state to the excited state,
and the energy is released in the form of photons. At this
time, the microorifice plate is placed in the analyzer, and
the photon number of each hole is read out by the photon
counter through the three-dimensional transmission system
inside the instrument. The molecular concentration in
the sample was quantitatively analyzed according to the
mathematical model established by the standard. Finally,
print the data report.

Follow-up

After the end of CRT treatment, the patients were followed
up using the Internet medical APP. All patients should go
to the hospital for physical examination every 3 months and
imaging examination every 6 months. If abnormalities are
detected, determine whether further treatment is needed
and, if so, give appropriate treatment according to treatment
guidelines. All patients were followed for at least 3 years,
or until death, disease progression, or study deadline (June
2020).
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Statistical analysis

OPSCC patients were staged according to the 8th edition
of the American Joint Committee on Cancer staging
system (patients with unknown p16 status were classified as
pl6-negative). According to the disease stage, all patients
were divided into the early group (stage I and II) and the
advanced group (stage III and IV).

The study endpoints were (overall survival) OS and
progression-free survival (PFS); The patient’s death due
to any cause is defined as OS, and the patient’s local
progression, distant metastasis, or death due to disease
progression is defined as PFS.

Candidate variables include sex, age, smoking, alcohol
consumption, primary tumor, disease stage, p16 status and
comorbidity.

Cyfra21-1 is used as predictive variable, OS and PFS as
outcome variable. Draw the receiver operating characteristic
(ROC) curve, determine the optimal cutoff point based
on the Youden index, and then convert Cyfra21-1 into
a categorical variable. The survival of the patients was
analyzed by Kaplan-Meier method, and the survival rate
between groups was compared by the log-rank test. We
used univariate and multivariate Cox proportional hazard
models to analyze the impact indicators related to OS and
PFS in patients, and to test the significance of Cyfra21-1 on
the prognosis of patients. The double-tailed p value of 0.05
was considered to be statistically significant. All statistical
analyses were carried out using SPSS version 26.0 (IBM
Corporation, Armonk, NY, USA).

Results
Patient characteristics

A total of 85 patients with OPSCC were included in
this study. 12.9% of them were female, and 61.2% were
<60 years old. Of the patients, 71.8% had smoked and 57.6%
had drunk alcohol. Tonsil cancer (58.8%), soft palate cancer
(22.4%) and root of tongue cancer (18.8%) were identified
by their anatomical sites.16.5% of patients were in the early
stage (stage I or II).Other systemic diseases were present in
40% of the participants. Among these patients, 22.4% of
patients tested positive for p16, and 11.8% tested negative for
pl6; the p16 status of the remaining patients was unknown.
The best cutoff point for Cyfra2l-1 was determined
for both OS (Figure I) and PFS (Figure 2) according to
Youden’s index (cutoff value =2.93 ng/mL). Transformation
of Cyfra21-1 into a classification variable was then made

Ann Transl Med 2020;8(20):1302 | http://dx.doi.org/10.21037/atm-20-6124



Page 4 of 8

cyfra21-1

0.8 : -

Sensitivity
o
o

©
~

0.2
AUC =0.651; P=0.02

0.0
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

Figure 2 ROC curve for Cyfra21-1 predicting Cyfra2l-1,
cytokeratin 19 soluble fragment; PFS. ROC, receiver operating

characteristic; PFS, progression-free survival.

according to this cutoff value (<2.93, n=50; >2.93, n=35).

Table 1 shows the patients’ baseline clinical characteristics
according to Cyfra21-1. The baseline data of patients in
different Cyfra21-1 groups were balanced and comparable,
and there was no significant difference in clinical
characteristics between the 2 groups.

Survival analysis

The median follow-up time was 37 months (interquartile
interval: 19-74 months). A total of 31 (36.5%) patients died,
and 35 (41.2%) progressed. The 3- and 5-year OS rates
for the 85 patients with OPSCC were 62.9% and 46.9%,
respectively. The 3- and 5-year PFS rates were 54.9% and
48.0%, respectively.

Kaplan-Meier curve analysis revealed that the OS
of patients with high levels of Cyfra21-1 (=2.93) was
significantly shorter than that of patients with low
Cyfra21-1 (<2.93) (log-rank P<0.001) (Figure 3). The 3-year
OS probability of patients in the low Cyfra21-1 group was
79.3%, compared with 40% in the high Cyfra21-1 group.
Also, patients with high Cyfra21-1 had significantly shorter
PFS than patients with low Cyfra21-1 (log-rank P=0.001)
(Figure 4). The 3-year PFS rate was 69.0% and 35.1% in
the low and high Cyfra21-1 groups, respectively.

Table 2 shows the significant correlation between OS
(P<0.001), PES (P=0.001), and Cyfra21-1. Sex, age, smoking

status, alcohol consumption, primary tumor, disease
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Table 1 Baseline clinical characteristics of the participants

Cyfra21-1 (ng/mL)

Characteristics Total, n (%) P value
<2.93,n (%) >2.93, n (%)

Total 85 50 35

Sex 0.32
Male 71(87.1) 42 (84.0) 32 (91.4)
Female 11 (12.9) 8 (16.0) 3(8.6)

Age, years 0.05
<60 52 (61.2) 35 (70.0) 17 (48.6)
>60 33 (38.8) 15 (30.0) 18 (51.4)

Smoking 0.13
Never 24 (28.2) 11 (22.0) 13 (37.1)
Formerly or 61 (71.8) 39 (18.0) 22 (62.9)
currently

Alcohol consumption 0.94
Never 36 (42.4) 21 (42.0) 15 (42.9)
Formerly or 49 (57.6) 29 (58.0) 20 (57.1)
currently

Primary tumor 0.33
Tonsil 50 (58.8) 28 (56.0) 22 (62.9)
Soft palate 19 (22.4) 10 (20.0) 9 (25.7)
Base of 16 (18.8)  12(24.0) 4 (11.4)
tongue

Disease stage 0.10
I/ 14 (16.5) 11 (22.0) 3(8.6)
/v 71 (83.5) 39 (78.0) 32 (91.4)

p16 status 0.05
Positive 19 (22.4) 7 (14.0) 12 (34.3)
Negative 10 (11.8) 8 (16.0) 2(5.7)
Unknown 56 (65.9) 35 (70.0) 21 (60.0)

Comorbidity 0.07
No 51 (60.0) 34 (68.0) 17 (48.6)
Yes 34 (40.0) 16 (32.0) 18 (561.4)

Cyfra21-1, cytokeratin 19 soluble fragment.

stage, pl6 status, and comorbidity were not significantly
correlated with OS and PFS.

Subsequently, the variables with P<0.1 were included
in multivariate analysis. Multivariate Cox proportional
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Table 2 Univariate Cox regression analysis for OS and PES in patients with OPSCC treated with CRT

oS PFS
Variables
HR 95% CI P value HR 95% CI P value

Sex 0.91 0.28-3.01 0.88 0.76 0.23-2.50 0.66
Age 1.81 0.89-3.67 0.10 1.04 0.99-1.08 0.09
Smoker 0.66 0.31-1.40 0.27 0.86 0.41-1.80 0.69
Alcohol consumption 0.90 0.44-1.83 0.76 1.14 0.57-2.26 0.71
Primary tumor 0.96 0.76-1.20 0.70 0.93 0.75-1.15 0.48
Disease stage 2.79 0.84-9.25 0.09 3.16 0.96-10.41 0.06
p16 status 0.93 0.61-1.43 0.74 0.85 0.58-1.26 0.43
Comorbidity 1.70 0.84-3.45 0.14 1.46 0.75-2.83 0.27
Cyfra21-1 4.12 1.92-8.87 <0.001 3.23 1.63-6.41 0.001

OS, overall survival; PFS, progression-free survival; OPSCC, oropharyngeal squamous cell carcinoma; CRT, concurrent

chemoradiotherapy; Cyfra21-1, cytokeratin 19 soluble fragment.

hazard models were used to analyze the indicators that
independently affect OS and PFS (1able 3). After adjusting

for age and disease stage, multivariate analysis revealed
that Cyfra21-1 Cyfra21-1 can independently affect the
OS (HR =3.57, 95% CI: 1.60-7.99, P=0.002), and PFS
(HR =2.89, 95% CI: 1.41-5.91, P=0.004).

Discussion

In our study, we performed a retrospective analysis of

© Annals of Translational Medicine. All rights reserved.

clinical data from 85 patients with OPSCC to determine
the prognostic significance of pre-treatment Cyfra21-1
in patients receiving CRT for OPSCC. We found that
in OPSCC patients treated with CRT, pre-treatment
Cyfra21-1 independently affected the patient’s OS and PFS.

The main component of cell filaments is cytokeratin,
and each epithelial cell is a differentiation dependent
combination of two or more cytokerins. Cytokeratin 8,
18, and 19 are expressed in monolayers of the epithelium,
including the bronchial epithelium, and in malignant
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Table 3 Multivariate Cox regression analysis for OS and PFS in patients with OPSCC treated with CRT

oS PFS
Variables
HR 95% ClI P value HR 95% Cl P value
Age 1.34 0.63-2.83 0.45 1.22 0.61-2.46 0.58
Disease stage 2.63 0.78-8.90 0.12 2.94 0.87-9.93 0.08
Cyfra21-1 3.57 1.60-7.99 0.002 2.89 1.41-5.91 0.004

OS, overall survival; PFS, progression-free survival; OPSCC, oropharyngeal squamous cell carcinoma; CRT, concurrent

chemoradiotherapy; Cyfra21-1, cytokeratin 19 soluble fragment.

tumors derived from these cells (17). After protein
hydrolysis and degradation, insoluble cytokeratin filaments
are released into the blood from dead or dying cells in the
form of soluble fragments. Therefore, they can be used as
serum tumor markers (18). The release of Cyfra21-1 has
been closely related to apoptosis during tumor growth (19).
The elevated level of serum Cyfra21-1 indicates that CK-
19 is degraded into soluble fragments in the blood, which
increases the level of serum Cyfra21-1, and suggests the
possibility of abnormal epithelial cells differentiating into
cell carcinoma. The increase of Cyfra21-1 level is closely
related to the metastatic site and histological grade of lung
cancer. In lung cancer patients, Cyfra21-1 is an independent
predictor of poor prognosis (20). High expression of
Cyfra21-1 is an important factor affecting the survival of
patients with advanced NSCLC (21). The preoperative
serum Cyfra21-1 level was an independent predictor
of lymph node metastasis in patients with esophageal
squamous cancer (13). Rapid and quantitative detection
of urinary Cyfra21-1 is a non-invasive approach for the
diagnosis and prognosis of bladder cancer (14). In epithelial
ovarian cancer, Cyfra21-1 was a poor prognostic factor
associated with OS (15).

In several studies, Cyfra21-1 has very important clinical
significance in the diagnosis and prognosis of patients with
OPSCC. For instance, Rao ez al. reported that increased
serum Cyfra21-1 in patients with laryngeal cancer indicates
increased likelihood of lymph node metastasis and recurrent
metastasis (22). Furthermore, Song ez a/. revealed that serum
Cyfra21-1 may be a reliable and effective biomarker for
the detection and monitoring of nasopharyngeal carcinoma
tumor progression (23,24). Liu et al’s study of a cohort of
squamous cell lung carcinoma (SCLC) and OPSCC patients
discovered that the detection of Cyfra21-1 is more sensitive
to the recurrence of SCLC and OSCC, and can predict
the recurrence of SCLC and OSCC in the early stage (25).
Yuan ez al’s study suggested that the serum Cyfra21-1 level

© Annals of Translational Medicine. All rights reserved.

in early OPSCC patients was significantly higher than
that in the benign tumor and healthy control groups. The
serum Cyfra21-1 level in patients with advanced OPSCC
was significantly higher than that in patients with early
OPSCC, benign tumor patients, and healthy controls.
The early diagnostic value of Cyfra21-1 for OPSCC is
considerable (26). Liu et 4. used ROC curves to calculate
that the best cutoff is 2.365 ng/mL, Yuan er 4l.’s cutoff
was 2.17 ng/mL; however, our study used ROC curves
to calculate the Yoden index as the grouping basis of
Cyfra21-1, and the cutoff was 2.93 ng/mL, which was closer
to the manufacturer’s cutoff (3.3 ng/mL). Our current
findings encourage us to pay more attention to OPSCC
patients with high Cyfra21-1concentrations, as they are
likely to require intensive treatment.

Our research had some limitations, including the
retrospective nature of this study. A large number of patients
may have been excluded due to incomplete clinical data,
resulting in a certain degree of selection bias. In addition,
our study did not consider any other factors that might
potentially affect the expression of Cyfra21-1. In addition,
the sample size we studied is not very large, which may be
the reason why the area under the ROC curve is relatively
small. In order to understand in more detail the guiding
significance of Cyfra21-1 on the survival and progression
of patients with OPSCC, we will design better prospective
studies with sufficient sample size in the future.

Conclusions

Our results show that the increase of pre-treatment
serum Cyfra21-1 was independently associated with
the deterioration of OS and PFS in OPSCC patients
treated with CRT. As an economical pre-treatment serum
biomarker, pre-treatment Cyfra21-1 can be used as a
prognostic marker for patients with OPSCC treated with
CRT, which has important clinical significance.
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