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and specificity of the serum CYFRA21-1 levels in the NPC 
patients were 0.89, 0.87 and 0.83, respectively. Strong cor-
relations were observed between serum CYFRA21-1 levels 
and EBV antibodies.
Conclusion Serum CYFRA21-1 may be a reliable and 
effective biomarker for NPC.

Keywords Cytokeratin 19 fragment 21.1 · Nasopharyngeal 
carcinoma · Epstein–Barr virus antibodies · Tumor 
biomarker

Introduction

Nasopharyngeal carcinoma (NPC) is more prevalent in 
southern China than elsewhere, with an incidence rate of 
20–30 cases per 100,000 individuals [1]. Radiotherapy has 
been shown to be the most effective treatment, provided 
the disease is detected at an early stage. However, NPC is 
prone to early lymph node metastasis and difficult to detect 
because of its hidden location and its non-specific local 
symptoms in the early stage [2]. Most NPC patients have 
advanced disease at the time of diagnosis, which results in 
a poor prognosis and a low survival rate. Therefore, the dis-
covery of biomarkers for detecting and monitoring NPC is 
critical for improving overall survival.

Previous studies have shown a correlation between the 
development of non-keratinizing undifferentiated NPC and 
Epstein–Barr virus (EBV) infection [3]. Several EBV anti-
bodies have been used as reference factors for the clinical 
diagnosis and prognosis of NPC. However, in many cases, 
the degree of disease progression was not consistent with 
the change in EBV antibody titers, and some EBV antibody 
titers remained at high or even increased levels, with clear 
tumor regression and no signs of recurrence [4]. Plasma 
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EBV DNA load is one of the most well recognized bio-
markers for NPC, and an expanding body of data suggests 
that the EBV DNA load is correlated with tumor load in 
NPC [1]. Notably, in patients who have a detectable resid-
ual EBV DNA load soon after completing a full course 
of radiotherapy or chemoradiotherapy, a very high risk of 
tumor recurrence was observed during the early follow-
up period [5]. The use of the plasma EBV DNA load as 
a biomarker may improve the accuracy of NPC diagnosis 
in high-risk individuals, but it has shown limited value for 
screening patients with early stage NPC and for predicting 
NPC development [6]. An important question is why EBV 
antibody titers or DNA loads do not reflect the NPC tumor 
status very well. One reason may be related to whether the 
observed EBV antibody titers or DNA load were the result 
of EBV proliferation rather than the metabolism of NPC 
tumor cells. Therefore, better serum biomarkers for NPC 
must be discovered, similar to alpha fetal protein and car-
cinoembryonic antigen for liver cancer and gastrointesti-
nal tumors, respectively. After preliminary experiments, 
the regularity and stability of cytokeratin 19 fragment 21.1 
(CYFRA21-1) attracted our attention as a possible candi-
date among many serum proteins.

Cytokeratin 19 (CK-19) is a low-molecular-weight 
(40,000 Da) protein and the smallest member of its family. 
CK-19 is widely distributed in simple epithelia, including 
bronchial epithelial cells [7]. The activation of proteases 
accelerates the degradation of neoplastically transformed 
epithelial cells, resulting in the release of many degraded 
CK19 fragments into the blood. These fragments can spe-
cifically bind to soluble fragments of two monoclonal 
antibodies, KS19.1 and BM19.21. We chose one of these 
CK19 fragments, CYFRA21-1, because this fragment pre-
sented a regular changer with during chemoradiotherapy in 
a preliminary experiment [8]. CYFRA21-1 has a molecular 
weight of approximately 30,000 Da and is a useful auxil-
iary test and prognostic tool for non-small cell lung cancer 
and malignant lung tissue; in particular, it can be used to 
diagnose and monitor tumor metastasis in squamous cell 
carcinoma [9, 10]. Some studies have suggested the possi-
ble prognostic use of serum CYFRA21-1 in NPC [11, 12].

Our previous experiments confirmed that serum 
CYFRA21-1 levels in patients with NPC were significantly 
higher than those of healthy individuals and suggested that 
CYFRA21-1 could be used as a tumor marker of NPC [13]. 
To rigorously verify our results, we increased the sample 
size and included data on EBV antibodies in order to obtain 
more data for discussion. In this study, we measured the 
CYFRA21-1 levels of patients with NPC, patients with 
nasal/sinus inflammatory disease, and healthy volunteers. 
In addition, we also analyzed the serum CYFRA21-1 lev-
els in the NPC group and their correlations with EBV anti-
bodies. We measured serum CYFRA21-1 level changes 

immediately following treatment to explore the feasibility 
of serum CYFRA21-1 as a tumor biomarker of the pres-
ence and status of NPC.

Materials and methods

Subjects

Two hundred and seventy-four patients diagnosed with 
NPC were assessed between October 2010 and February 
2014 at the Eye, Ear, Nose and Throat (EENT) Hospital of 
FuDan University. Patients with metastasis and malignancy 
in other organs were excluded. One hundred and seventy-
five healthy volunteers and 80 patients with chronic nasal/
sinus inflammatory disease (defined as inflammation of 
the nose and the paranasal sinuses characterized by two or 
more symptoms, one of which should be either nasal block-
age/obstruction/congestion or nasal discharge, for more 
than 12 weeks) were defined as the healthy control group 
and the nasal inflammatory disease control group, respec-
tively. Patient evaluation included medical history, physical 
examination, and imageological and biochemical analyses 
to exclude other malignant tumors and serious diseases. 
Patients with NPC were required to be staged according 
to the American Joint Committee on Cancer, 2010 Edition 
(AJCC 2010). All subjects provided written informed con-
sent. The study protocol was approved by the ethics com-
mittee of our institution. The study conforms with the Code 
of Ethics of the World Medical Association (Declaration of 
Helsinki), printed in the British Medical Journal (18 July 
1964).

Treatment modalities

All patients received definitive intensity modulation radia-
tion therapy (IMRT) or three-dimensional conformal 
radiotherapy (3D-CRT). Prescribed doses were adminis-
tered according to tumor volume and stage according to 
the IMRT target dose designs and the expert consensus 
for NPC provided by the Chinese Clinical NPC Working 
Committee and Wang’s target delineation protocol [14]. 
Patients with stage II-IV disease also received chemo-
therapy, including induction chemotherapy and concurrent 
chemotherapy. In addition, some patients also received at 
least six cycles of nimotuzumab (a humanized monoclonal 
antibody) target therapy.

Sample collection and assays

Venous blood samples were collected immediately 
before treatment and immediately at the end of radio-
therapy. Peripheral blood samples (5 ml) were collected 
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and stored in procoagulant tubes containing separat-
ing gel. The samples were left standing for 30 min at 
room temperature and then centrifuged at 3000g at 4 °C 
for 15 min. The supernatants were separated manually 
into freezing tubes and were frozen at −80 °C without 
any further treatment for a maximum of three years. 
CYFRA21-1 evaluation kits were purchased from Chem-
ical Biotechnology Limited (Beijing, China). Serum 
CYFRA21-1 levels were automatically assessed using 
a chemiluminescent immunoassay (Chemclin Biotech, 
China) based on ELISA. All the operations and assess-
ments were performed by clinical laboratory profession-
als at our hospital.

Methods for serological EBV antibody detection

The serum samples were tested blindly according to the 
manufacturer’s instructions in the clinical laboratory of the 
EENT Hospital at FuDan University. Immunoglobulin A 
(IgA) antibodies against EBV capsid antigen (EBV-VCA-
IgA) kits were purchased from the Euroimmun Medical 
Laboratory Diagnostics Stock Company (Germany). Immu-
noglobulin G (IgG) antibodies against EBV Rta (EBV-Rta-
IgG) kits were purchased from Tarcine BioMed Limited 
(Beijing, China). IgA antibodies against EBV nuclear anti-
gen 1 (EBV-NA1-IgA) were purchased from Zhongshan 
Biotechnology Limited (Guangzhou, China). The ELISA 
seromarker levels were assessed and standardized using 
photometric measurements according to the manufacturer’s 
instructions.

Statistical analysis

The clinical characteristics of patients with NPC in differ-
ent subgroups were compared using the chi-squared test or 
Fisher’s exact test for categorical data. Student’s t test or 
Mann–Whitney U test was performed to identify the dif-
ferences in serum CYFRA21-1 levels for different T and 
N classifications and the differences among other continu-
ous variables. A one-way analysis of variance (ANOVA) 
was used to compare the differences in serum CYFRA21-1 
levels at different N classifications. Pearson’s correlation 
analysis was used to assess correlations between serum 
CYFRA21-1 levels and the three EBV antibodies. Two-
sided p values <0.05 were considered statistically signifi-
cant. All statistical procedures were performed using Sig-
maPlot 12.3 and IBM SPSS 20 software. All continuous 
values in the text were represented as mean ± SD, and all 
categorical variables as absolute numbers (percentage, %).

Results

Characteristics and outcomes

We enrolled 274 cases in the NPC group, 80 cases in the 
nasal inflammatory disease group and 175 cases in the 
healthy control group. Table 1 shows the general character-
istics of all subjects. Age and gender were matched among 
the three groups. The median ages of the three groups were 
51 (16–81), 50 (25–70) and 50 (18–76) years, respectively.

Table 1  General baseline 
characteristics of 529 subjects

NPC group (%) Nasal inflammation disease group (%) Healthy controls (%)

Age (years)

 >50 141 (51.5) 41 (51.3) 90 (51.4)

 ≤50 133 (48.5) 39 (48.7) 85 (48.6)

Gender

 Male 202 (73.7) 50 (62.5) 96 (54.9)

 Female 72 (26.3) 30 (37.5) 79 (45.1)

T classification

 T1–2 151 (55.1)

 T3–4 123 (44.9)

N classification

 N0 37 (13.5)

 N1 62 (22.6)

 N2 160 (58.4)

 N3 15 (5.5)

AJCC stage

 I 23 (8.4)

 II 35 (12.8)

 III 145 (52.9)

 IV 71 (25.9)
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Serum CYFRA21‑1 levels of each group

The baseline serum CYFRA21-1 levels in the NPC group, 
the nasal inflammatory disease group and the healthy con-
trol group were 5.05 ± 1.93 ng/ml (0.73–12.18 ng/ml), 
2.34 ± 1.17 (0.89–6.40 ng/ml), and 2.36 ± 1.21 ng/ml (0.65–
7.10 ng/ml), respectively, and were not significantly different 
in terms of age or gender (Table 2). The serum CYFRA21-1 
level of the NPC group was higher than the other groups 
(p < 0.01); however, no significant difference was observed 
between the nasal inflammatory disease group and the healthy 
control group (p = 0.712; Fig. 1). The serum CYFRA21-1 
levels of the NPC group decreased to 2.25 ± 0.81 ng/ml 
(0.75–6.50 ng/ml) after radiotherapy was completed, which 
was not significantly different from the baseline levels of the 
other groups (H = 0.405, p = 0.817; Fig. 2).

The diagnostic cut-off value for the serum CYFRA21-1 
levels calculated using the receiver operating character-
istics (ROCs) was 3.09 ng/ml. In 86.5 % (237/274) of the 
NPC group, the baseline serum CYFRA21-1 levels were 
>3.09 ng/ml; however, only 17.5 % (48/274) of the NPC 
group had higher levels after completing radiotherapy. 
In addition, 17.5 % (14/80) of the inflammation group 
and 17.7 % (31/175) of the healthy group had serum 
CYFRA21-1 levels higher than the 3.09 ng/ml cut-off; 
however, no significant differences were observed between 
the three groups (χ2 = 6.0, p = 0.306; Fig. 3).

ROC analysis between patients and healthy controls

The ROC curves based on the ELISA results were plotted to 
determine the diagnostic efficiency of serum CYFRA21-1 
levels for NPC. We set the serum CYFRA21-1 level of the 
NPC group as the higher group and that of the healthy con-
trol group as the lower group. Prior to ROC analysis, the 
pretest probability and cost ratio were set to 0.05. The area 
under the curve (AUC) for serum CYFRA21-1 was 0.893 
(95 % CI 0.865-0.921), and it satisfactorily discriminated 
between the patients with NPC and the healthy controls 
(Fig. 4). Based on the ROC curve and the dot histogram, 
we selected an optimum serum CYFRA21-1 cut-off value 
of 3.09 ng/ml for NPC diagnosis. Considering 3.09 ng/ml 
CYFRA21-1 as the cut-off value, the sensitivity and speci-
ficity of CYFRA21-1 for detecting NPC were 0.87 and 
0.83, respectively (Fig. 5).

Correlation between serum CYFRA21‑1 levels and T, 
N, and TNM stage

To compare the serum CYFRA21-1 levels among the dif-
ferent T stages, T1 and T2 were merged into an early 
T-stage group, and T3 and T4 were merged into an 
advanced T-stage group. The CYFRA21-1 level of the 
advanced T-stage patients was 5.95 ± 1.87 ng/ml, which 
was higher than the early T-stage patients (4.27 ± 1.62 ng/
ml, p < 0.01). Pretreatment serum CYFRA21-1 level dis-
tribution differed significantly according to the N stage 
(N0–N3, 4.05 ± 1.88, 4.68 ± 1.58, 5.36 ± 1.94, and 
5.58 ± 2.34 ng/ml, respectively; H = 12.541; p = 0.006). 
According to clinical classifications, all patients were 
divided into two groups—an early clinical stage (I–II) and 
an advanced clinical stage (III–IV) group, and the serum 
CYFRA21-1 level of the advanced clinical stage group 
was significantly higher than the early clinical stage group 
(5.39 ± 1.89 vs 3.73 ± 1.48 ng/ml, p < 0.01; Table 3).

Table 2  Correlations between 
CYFRA21-1, age and gender in 
different groups

Group Age p value Gender p value

>50 ≤50 Male Female

NPC 5.07 ± 1.97 5.02 ± 1.89 0.893 5.13 ± 1.91 4.88 ± 1.36 0.203

Healthy control 2.32 ± 1.36 2.41 ± 1.26 0.473 2.46 ± 1.28 2.24 ± 1.11 0.325

Nasal inflammatory disease 2.38 ± 1.41 2.30 ± 0.91 0.809 2.30 ± 1.16 2.39 ± 1.19 0.917

Fig. 1  Boxplots of the distribution of serum CYFRA21-1 (ng/
ml) levels in the NPC group (n = 274), the healthy control group 
(n = 175) and the nasal inflammatory disease group (n = 80). The 
vertical axis represents the serum CYFRA21-1 levels determined 
with ELISA. The upper hinge of the box indicates the 75th percentile 
of the dataset, and the lower hinge indicates the 25th percentile. The 
line in the box indicates the median value. The upper whiskers of the 
vertical lines indicate the upper quartile +1.5 × quartile range, the 
lower whiskers indicate the lower quartile −1.5 × quartile range, and 
the dots beyond the whiskers are outliers
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Serum EBV Rta‑IgG, EBNA1‑IgA, and VCA‑IgA 
antibody measurements

Of the 274 examined NPC cases, 183 were measured for 
three EBV antibodies—EBV-Rta-IgG, EBV-EBNA1-IgA 
and EBV-VCA-IgA. The relative optical density (rOD) 

values of the three EBV antibodies were 3.13 ± 3.11, 
3.52 ± 2.69 and 4.78 ± 3.03, respectively (Fig. 6). Accord-
ing to the diagnostic criteria of the kits, the positive rates of 
Rta-IgG, EBNA1-IgA and VCA-IgA were 60.7 % (111/183), 
85.8 % (157/183) and 91.3 % (167/183), respectively.

Fig. 2  Comparison of serum CYFRA21-1 levels of the different 
groups. A, B, C, and D represent the NPC group that received com-
plete treatment (n = 274), the NPC group prior to treatment (baseline 
level, n = 274), the healthy controls (n = 175), and the nasal inflam-
matory disease group (n = 80), respectively. The vertical axis repre-
sents the serum CYFRA21-1 levels determined with ELISA. *indi-
cates p < 0.001 between the NPC group and the other three groups; 
**indicates p = 0.817 between A, C, and D

Fig. 3  The percentage of serum CYFRA21-1 levels higher than 
the cut-off value for all groups. A, B, C, and D represent the NPC 
group before treatment (baseline level, n = 274), the NPC group 
that received complete treatment (n = 274), the healthy control 
group (n = 175), and the nasal inflammatory disease group (n = 80), 
respectively. In 86.5 % (237/274) of the NPC group, the baseline 
serum CYFRA21-1 levels were higher than the cut-off value of 
3.09 ng/ml; however, only 17.5 % (48/274) of patients in the NPC 
group received treatment. In total, 17.5 % (14/80) of the patients 
in the inflammatory group and 17.7 % (31/175) of patients in the 
healthy group had levels higher than the cut-off value of 3.09 ng/ml

Fig. 4  Receive operator characteristic (ROC) curve analyses of the 
serum CYFRA21-1 levels in the NPC and healthy control groups 
to discriminate between patients with NPC and non-NPC controls. 
Comparison of the CYFRA21-1 levels of the two groups yielded an 
AUC of 0.89 (95 % CI 0.865–0.921)

Fig. 5  Dot-histogram analysis shows the serum CYFRA21-1 con-
centrations in individuals in the NPC group and healthy control 
group. The vertical axis represents the serum CYFRA21-1 value 
determined by ELISA. The red horizontal line indicates the cut-off 
serum CYFRA21-1 level that differentiated the NPC group from 
the non-NPC healthy controls; this cut-off value of 3.09 ng/ml had a 
specificity of 0.83 and sensitivity of 0.87
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Correlations between the baseline serum CYFRA21-1 
level and the three EBV antibody rOD values were ana-
lyzed with Pearson’s correlation test (two-tailed t test). 
The serum CYFRA21-1 levels were significantly corre-
lated with Rta-IgG (r = 0.210, p = 0.006) and VCA-IgA 
(r = 0.305, p = 0.000) antibody rOD values but were not 
significantly correlated with EBNA1-IgA antibody rOD 
values (r = 0.02, p = 0.796).

Discussion

Early diagnosis of NPC can significantly improve patient 
survival. Because the anatomical location is mostly hidden 
and the early symptoms of NPC can be easily overlooked, 
the majority of patients were at the middle and late stages 
of the disease as diagnosis. Currently, EBV DNA/antibod-
ies are the established and validated serum biomarker for 
NPC in clinical practice. Unfortunately, the use of EBV 
DNA/antibodies as markers for NPC diagnosis and moni-
toring has many limitations because a high proportion of 
the general population exhibits positive EBV antibod-
ies, which increases the probability of false positive NPC 
diagnosis. Thus, other serum tumor biomarkers should 
be investigated to provide more information about tumor 
prognosis and treatment monitoring. Preliminary tests of 
dozens of serum markers yielded some potential candi-
dates for NPC diagnosis and monitoring, including serum 
CYFRA21-1 levels. For better comparative analysis from 
different aspects, we also investigated serum CYFRA21-1 
levels in the patients with nasal/nasal inflammatory disease 
and healthy volunteers.

The release of CYFRA21-1 has been closely associated 
with cellular apoptosis during tumor growth [15]. Previous 
studies have demonstrated a negative correlation between 
CK-19 and serum CYFRA21-1 levels in tumor cells [16]. 
Elevated serum CYFRA21-1 levels indicate greater CK-19 
degradation into soluble fragments in the blood, which 

increases serum CYFRA21-1 levels and indicates the prob-
ability of abnormal epithelial cell differentiation into cell 
carcinoma. Serum CYFRA21-1 levels have been shown to 
have prognostic value in head and neck tumors [17], non-
small lung cancer [18], esophageal carcinoma [19], pan-
creatic cancer [20], and urothelial carcinoma of the bladder 
[21].

Pretreatment serum CYFRA21-1 levels were sig-
nificantly elevated in patients with NPC compared with 
healthy controls (5.07 ± 1.98 vs 2.36 ± 1.21 ng/ml) in our 
previous studies [13], and the serum CYFRA21-1 levels 
observed in the NPC group and healthy control group in the 
present study were consistent with the results of a previous 
study with large sample data [12, 22]. In addition, we also 
included the inflammatory disease group in this study to 
investigate whether the serum CYFRA21-1 levels also took 
into account the nasal/sinus inflammation. However, no 
difference was observed between the nasal inflammatory 
group and the healthy control group, suggesting that serum 
CYFRA21-1 levels increase showed a tumor-specific alter-
ation. ROC curve analysis of the serum CYFRA21-1 levels 
in the NPC group and the healthy control group was able to 
distinguish between the two groups, and a threshold value 
of 3.09 ng/ml was obtained. The serum CYFRA21-1 levels 
were higher than the cut-off in 17.52 % (48/274) of patients 
in the NPC group who received complete radiotherapy, 
17.50 % (14/80) of patients in the nasal inflammatory dis-
ease group and 17.71 % (31/175) of patients in the healthy 

Table 3  Correlations between serum CYFRA21-1 level and tumor 
stage

Stage Serum CYFRA21-1 level
M ± SD (ng/ml)

p value

T1–2 4.27 ± 1.62

T3–4 5.95 ± 1.87 <0.01

N0 4.05 ± 1.88

N1 4.68 ± 1.58

N2 5.36 ± 1.94

N3 5.58 ± 2.34 0.006

I–II 3.73 ± 1.48

III–IV 5.39 ± 1.88 <0.01

Fig. 6  Boxplots of the distribution of the relative optical density 
(rOD) values of serum EBV antibodies, including Rta-IgG, EBNA1-
IgA, and VCA-IgA, in the NPC group (n = 183). The vertical axis 
represents the antibody titers determined with ELISA and indicates 
the rOD levels. The upper hinge of the box indicates the 75th percen-
tile of the dataset, and the lower hinge indicates the 25th percentile. 
The line in the box indicates the median value. The upper whiskers of 
the vertical lines indicate the upper quartile + 1.5 × quartile range, 
the lower whiskers indicate the lower quartile + 1.5 × quartile range, 
and the dots beyond the whiskers indicate the outliers
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control group, and no differences were observed between 
the groups (χ2 = 6.0, p = 0.306); however, in 86.48 % 
(237/274) of patients in the NPC group, pretreatment serum 
CYFRA21-1 levels were higher than the cut-off. The serum 
CYFRA21-1 levels declined following treatment, suggest-
ing a tumor cell status change as a result of the treatment. 
Thus, serum CYFRA21-1 levels may reflect the tumor bur-
den in NPC.

To investigate this hypothesis, we collected detailed 
clinical information from NPC patients regarding their 
staging, treatment program and treatment efficacy. Serum 
CYFRA21-1 levels tended to be obviously higher in the 
advanced T-stage and clinical stage, indicating a significant 
correlation between serum CYFRA21-1 levels and T clas-
sification and clinical stage, and the results are consistent 
with previous studies [11, 22]. A significant difference in 
serum CYFRA21-1 levels was observed between different 
N classifications (H = 12.541, p = 0.006); however, Lin 
et al. [12] found no correlation between serum CYFRA21-1 
levels and N classification in NPC patients. Thus, the close 
correlation between serum CYFRA21-1 levels and tumor 
stage suggested that serum CYFRA21-1 levels may be 
related to tumor severity. Tumor staging is an important 
prognostic factor. Furthermore, serum CYFRA21-1 levels 
also changed after radiotherapy was completed. This find-
ing may indicate the feasibility of using serum CYFRA21-1 
as a tumor biomarker. We then investigated the potential 
correlations between serum CYFRA21-1 levels and EBV 
antibodies.

EBV is closely related to the development of NPC, and 
many EBV virus-derived proteins have been used as tumor 
markers for NPC. Currently, VCA-IgA, EA-IgA, EBNA1-
IgA, and Rta-IgG are routinely used in NPC screening and 
diagnosis. The increase in EBV Rta-IgG suggested that 
the EBV was in the lytic replication phase. Thus, the EBV 
Rta-IgG content may directly reflect the level of virus rep-
lication. Rta protein also increased with the expansion of 
tumor lesions and invasiveness. EBVNA1 is the only anti-
gen expressed in cells with latent or activated EBV infec-
tion. EBVNA1 binding DNA is a key factor in maintain-
ing latent EBV infection status and DNA replication in 
tumor cells [23]. A previous study showed that individual 
anti-EBV EBNA1-IgA seropositivity was the marker most 
strongly associated with NPC risk [24]. The combination 
of VCA-IgA and EBNA1-IgA detection with ELISA out-
performs the traditional NPC screening scheme and could 
become the preferred serodiagnostic strategy for NPC 
screening in high-incidence areas [25].

Pearson’s correlation analyses were performed to inves-
tigate correlations between serum CYFRA21-1 levels and 
EBV antibodies. Correlations between serum CYFRA21-1 
and VCA-IgA (p < 0.01) and Rta-IgG (p = 0.006) were 
observed. This may suggest serum CYFRA21-1 as a 

biomarker for NPC in another aspect. The ROC showed that 
the AUC was 0.89, indicating that the serum CYFRA21-1 
level has high accuracy as an NPC tumor biomarker. Sen-
sitivity was 0.87, and specificity was 0.83, which were 
higher than in previous studies. Serum CYFRA21-1 levels 
decreased significantly with the progression of treatment 
from 5.05 ± 1.93 ng/ml at baseline to 2.25 ± 0.81 ng/ml 
after the completion of radiotherapy. These results are con-
sistent with the short-term efficacy of treatment and could 
be described as accurately reflecting tumor status or moni-
toring the efficacy of treatment.

Conclusion

In summary, the baseline serum CYFRA21-1 levels in 
the NPC group were significantly higher than those of the 
healthy control and the nasal inflammatory group. As treat-
ment progressed, the serum CYFRA21-1 levels decreased, 
suggesting that circulating CYFRA21-1 elevation and 
alteration were unique to tumors. Furthermore, the serum 
CYFRA21-1 levels of patients with nasopharyngeal tumors 
at different T, N, and clinical stages were obviously differ-
ent. Serum CYFRA21-1 levels were significantly correlated 
with the EBV antibodies Rta-IgG and VCA-IgA. Therefore, 
serum CYFRA21-1 is an NPC diagnostic indicator with 
high accuracy, sensitivity, and specificity. Despite the many 
limitations of our study, its additional data from different 
perspectives verifies that serum CYFRA21-1 is a reliable, 
effective tumor biomarker for NPC. Further investigations 
should be performed to determine whether joint EBV-DNA 
detection can yield more accurate and effective results.
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