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Abstract

Purpose The clinical significance of cytokeratin fraction 21-1 (CYFRA 21-1) for patients with head and neck cutaneous
squamous cell carcinoma (CSCC) is unknown. Thus, the aim of the study was to evaluate the clinical value of CYFRA 21-1
in the context of treatment and follow-up for these patients.

Methods The clinical, histological and laboratory data of a total of 55 patients with the first diagnosis of head and neck
cutaneous squamous cell carcinoma (T1-T4, NO-N2b, MO-1) between 2003 and 2017 were retrospectively analyzed. In
25 cases, the primary tumor could be treated successfully without residual or recurrent disease in the further course. The
average follow-up period was 2.3 years. In all patients, pretherapeutic determination of CYFRA 21-1 was performed using
the ECLIA test kit. The cut-off value was set at 3.3 ng/ml.

Results In 18 patients (32.7%), regional recurrence was found in the course of treatment. Distant metastases could be
observed in two patients (3.6%). In these cases, no significant increase of CYFRA 21-1 blood concentration was detected
at the time of recurrence/metastasis. At the time of the first diagnosis, the mean value of CYFRA 21-1 blood concentration
was 2.4 ng/ml; and in cases of regional recurrence or distant metastases, the initial mean CYFRA 21-1 concentration was
2.0 ng/ml. There was no statistically significant relationship between CYFRA 21-1 blood concentration and analyzed tumor
characteristics.

Conclusions According to current knowledge, the tumor marker CYFRA 21-1 is not clinically significant for treatment and
follow-up of patients with head and neck CSCC.
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Introduction

Non-melanoma skin cancer (NMSC) is the most com-
mon malignancy diagnosed in the western world with an
increasing incidence [1]. In the United States, the number
of patients has risen from 3.5 million in 2006 to 5.4 million
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in 2012 [2, 3]. Beside basal cell carcinoma (BCC), cuta-
neous squamous cell carcinoma (CSCC) is the most com-
mon NMSC with an incidence of about 20% of all NMSC
patients [4]. However, the exact epidemiology worldwide
is still unknown because of the exclusion by large cancer
registries, the low mortality rates, and the geographic vari-
ations in incidence rates [5]. Typical risk factors for the
development of CSCC are sun exposure, increasing age,
fair skin type, male sex, and smoking [6]. Furthermore,
beta genus human papilloma virus (HPV) is supposed to
play an important role as a cofactor in carcinogenesis of
these tumors, which contributes to the increasing incidence
of CSCC [7-9]. Due to the mentioned pathogenesis, up to
90% of CSCC are localized in the head and neck region
[10]. Most CSCC are characterized by a good prognosis with
a 3-year overall survival rate of 85-100% and can be eas-
ily treated in most cases [11]. However, a small group of
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patients characterized by a specific risk profile suffer from
regional and distant metastases. In these cases, the prognosis
decreases significantly with a 5-year survival rate of about
25-50% [12, 13]. Since the presence and extent of regional
metastasis seems to have a high impact on the survival of
the patients, an early diagnosis and therapy seem to be of
utmost importance [13, 14].

Suitable tumor markers could be helpful to detect regional
and distant tumor manifestation earlier, and thus improve the
oncological outcome. CYFRA 21-1 is an established tumor
marker for squamous cell carcinoma of the lung [15], which
was first described in 1981 by Wu et al. [16]. CYFRA 21-1 is
the serum soluble fragment of cytokeratin 19, which belongs
to the acid type I keratins and weighs about 40 kDa [16].
Cytokeratin 19 is expressed by benign as well as malignant
epithelium, with increased expression in the lower part of
the aerodigestive tract. Thus, higher CYFRA 21-1 serum
levels can be observed in lung cancer patients compared
to patients with head and neck squamous cell carcinoma
(HNSCC) [17]. CYFRA 21-1 is controversially discussed
for the treatment of patients with HNSCC. In this context,
various cut-off values have been proposed, varying from
1.0 ng/ml up to 3.3 ng/ml [18-20]. However, the results of
previous studies revealed only a limited clinical relevance
of CYFRA 21-1 for the diagnosis of HNSCC but seems to
be useful in the follow-up period to detect regional or dis-
tant tumor recurrence [17, 21, 22]. Furthermore, there is
general agreement about a significantly shorter overall and
disease-free survival for patients with HNSCC and elevated
CYFRA 21-1 serum levels [18, 19, 23]. However, up to now
no studies have been conducted evaluating CYFRA 21-1 in
the treatment of patients with CSCC of the head and neck
region. Thus, the aim of the present study was to evaluate
the clinical significance of CYFRA 21-1 as a tumor marker
for CSCC of the head and neck region especially in cases of
regional advanced or recurrent disease. Therefore, we ana-
lyzed the correlation of the CYFRA 21-1 serum concentra-
tion at initial diagnosis with several tumor characteristics,
the overall and disease-free survival as well as the value of
CYFRA 21-1 as a follow-up tumor marker for the identifica-
tion of tumor recurrence.

Patients and methods
Inclusion criteria

Altogether, we retrospectively analyzed the data of 55
patients, who were treated between 2003 and 2017 for CSCC
of the head and neck. Only patients with a histologically
proven CSCC and at least one determination of CYFRA
21-1 serum level were included. Further exclusion criteria
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were a secondary tumor at the time of diagnosis or cancer
of unknown primary (CUP).

A total of 55 patients (22 female and 33 male, average
age: 85.3 years, range: 50—109 years) met the mentioned
inclusion criteria. In Table 1 the clinical characteristics of
the evaluated patients are summarized, including locali-
zation of the primary tumor, tumor stage, and disease
progression.

Table 1 Patients and treatment characteristics (n=55)

Characteristics No. of patients (%)
Gender

Male 33 (60)

Female 22 (40)

Median age (range), years 85.3 (50-109)

Primary site

Ear 17 (30.9)
Nose 13 (23.6)
Retroauricular 9(16.4)
Cheek 8 (14.5)
Preauricular 3(5.5)
Neck 2 (3.6)
Upper eyelid 1(1.8)
Lower eyelid 1(1.8)
Medial eye angle 1(1.8)
T stage
Tl 20 (36.4)
T2 21(38.2)
T3 9(16.4)
T4 50.1)
N stage
NO 46 (83.6)
N1 2 (3.6)
N2a 3(5.5)
N2b 4(7.3)
M stage
MO 51(92.7)
Ml 4(7.3)
Tumor differentiation
Good (G1) 4(7.3)
Moderate (G2) 42 (76.4)
Poor (G3) 9(16.4)
Regional recurrence
Yes 18 (32.7)
No 37 (67.3)
Secondary tumors
Yes 3(5.5)
No 52 (94.5)
Distant metastases
Yes 2(3.6)
No 53 (96.4)
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Diagnostics and tumor-staging

Clinical examination consisted of clinical inspection and
palpation of the skin of the head and neck area, as wells as
an endoscopic examination of the upper airways in the con-
text of the ENT-specific examination. The assessment of the
parotid and neck lymph nodes was performed by ultrasound
in all cases. Computed tomography and magnetic resonance
imaging were performed in cases of clinically suspected
regional or distant metastases and advanced primary tumor.
All patients were staged according to the TNM-classification
by the International Union against Cancer (UICC) [24].

Treatment modalities

All patients with a curable CSCC of head and neck at the
time of diagnosis underwent surgical treatment. Patients
suffering from incurable tumors with evidence for distant
metastasis received palliative radiotherapy. Patients with
regional metastasis in the parotid gland upon initial diagno-
sis or during follow-up underwent either partial (n=18) or
total parotidectomy (PE) (n=4) and selective neck dissec-
tion (SND) I-III depending on the extent of the metastasis.
Patients with neck metastases underwent unilateral modified
radical neck dissection (MRND). The type of PE (total PE,
subtotal PE, lateral PE) was determined depending the extent
of tumor invasion of the parotid gland. Accordingly, the type
of ND [radical ND (RND), modified radical ND (MRND),
selective ND (SND)] was determined, depending the lymph
node status of the neck. Patients suffering from advanced
primary tumors with close margin resection, residual dis-
ease, or regional metastasis received adjuvant radiotherapy.

Follow-up

Oncological aftercare implied clinical inspection and pal-
pation of the skin in the head and neck area, as wells as
endoscopic examination of the upper aerodigestive tract
and sonographic imaging of the cervical lymph nodes. In a
period of 2 years from the time of initial diagnosis follow-up
examinations were performed every 4-8 weeks. The time
intervals were subsequently extended to 3 months in the
third, and 6 months in the fourth year after diagnosis. After
five years annual follow-up examinations were performed.
The mean follow-up time was 2.3 years (standard devia-
tion 2.8 years) for the whole patient group. In patients with
suspicion of local tumor recurrence, cervical lymph node
metastasis or a secondary tumor, further diagnostics, includ-
ing fine-needle aspiration cytology of suspicious neck nodes,
magnetic resonance imaging (MRI) and computed tomogra-
phy (CT) of the neck and the thorax were performed.

Measurement of CYFRA 21-1

In all patients, the CYFRA 21-1 concentration was measured
at the time of first diagnosis. In 32 cases, further measure-
ment of the CYFRA 21-1 serum concentration was per-
formed after completion of surgical or adjuvant treatment,
alternatively also during follow up, especially in cases of
tumor recurrence. Venous blood samples (6 ml) were taken
from the patients. Blood samples were allowed to clot, then
centrifugated and preserved at — 80 °C until further pro-
cessing. In all 55 patients, CYFRA 21-1 was measured with
Enzymum-Test® Cyfra 21-1 [Roche Diagnostics, Rotkreuz,
Switzerland] ECLIA test-kit. The two cytokeratin 19 spe-
cific antibodies KS 19-1 and BM 19-21 were used to detect
CYFRA 21-1. The calculated CYFRA 21-1 concentration
was expressed in ng/ml. According to the manufacturer's
specifications, we used a limit value of 3.3 ng/ml.

Statistical analysis

Analysis was performed with SPSS 25.0. Clinical and his-
tological characteristics of the patients were evaluated by
descriptive analysis. The analyzed clinical characteristics
included age, sex, primary site, and a new disease progres-
sion after the end of treatment (local and regional recur-
rences, secondary tumors and distant metastasis). The ana-
lyzed tumor characteristics were the T, N, M stages and the
histological grading. For evaluation of the link between
CYFRA 21-1 and different tumor characteristics the nonpar-
ametric Jonckheere-Terpstra test was utilized. Statistical sig-
nificance was assumed at a p value <0.05. The comparison
of different records was illustrated by Box-plot diagrams.
Kaplan—Meier curves were used to evaluate the disease-free
and overall survival, while differences between the survival
curves were compared by Log-rank test. At different cut-off
points, paired-samples tests and Chi-square tests were used
to analyze the value of CYFRA 21-1 as a follow-up marker.

Results
Treatment modalities

Altogether 53 (96.4%) patients underwent surgical inter-
vention. After surgery, 9 (16.4%) patients received adjuvant
radiotherapy. In 1 (1.8%) patient, simultaneous chemother-
apy was carried out. In 2 (3.6%) patients, palliative radio-
therapy instead of a surgical approach was performed due
to distant metastasis at the time of diagnosis. In this study,
22 (40.0%) patients received PE [lateral PE: 13 (23.6%);
subtotal PE: 5 (9.1%); total PE: 4 (7.3%)] and 24 (43.6%)
patients received unilateral ND [SND: 15 (27.3%); MRND:
8 (14.6%); RND: 1 (1.8%)].
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CYFRA 21-1 serum levels and TNM stage at initial
diagnosis

Overall, the mean CYFRA 21-1 serum level at the time of
diagnosis was 2.2 ng/ml (ranging from 0.5 to 15 ng/ml). In
13 (23.6%) patients, a serum level of > 3.3 ng/ml was meas-
ured. Patients with a T1 tumor revealed a median CYFRA
21-1 serum concentration of 2.5 ng/ml and in cases of
tumors classified T2 1.7 ng/ml. The median CYFRA 21-1
serum level for T3 tumors was 3.0 ng/ml and for T4 staged
tumors 1.4 ng/ml. In this study, no significant correlation
was found between the CYFRA 21-1 serum levels and the
size of the primary tumor at the time of diagnosis (p=0.29)
(Fig. 1a).

In the present patient group, the highest median
CYFRA 21-1 serum level (2.3 ng/ml) was observed in
patients without lymph node metastasis (NO). All patients
with lymph node metastasis, regardless of the stage,
showed a lower median CYFRA 21-1 serum concentration
(N1: 0.93 ng/ml; N2a: 1.1 ng/ml; N2b: 1.9 ng/ml). Thus,
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no significant correlation was found between CYFRA
21-1 and lymph node invasion at the time of diagnosis
(»p=0.40) (Fig. 1b).

Patients with distant metastasis showed a lower median
CYFRA 21-1 serum level (1.3 ng/ml) compared to patients
without distant metastasis (2.3 ng/ml). Thus, no significant
correlation was found between CYFRA 21-1 serum con-
centration and distant metastasis at the time of diagnosis
(p=0.50) (Fig. 1¢).

CYFRA 21-1 serum level and histological tumor
grading at initial diagnosis

For well-differentiated tumors (G1) the median CYFRA
21-1 serum concentration was 4.7 ng/ml, for moderate
differentiated tumors (G2) 1.9 ng/ml, and for poorly dif-
ferentiated tumors (G3) 2.3 ng/ml. No significant correla-
tion was found between the CYFRA 21-1 value and the
histological grading (p =0.40) (Fig. 1d).
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Fig.1 Concentration of CYFRA 21-1 (ng/ml) at diagnosis as a function of T stage (a), N stage (b), M stage (c¢) and histological grading (d).

*Jonckheere-Terpstra test
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CYFRA 21-1 as a follow-up marker for CSCC

Residual tumor at the primary site (n=>5), local tumor recur-
rence (n = 6) or regional lymph node metastasis (n =8) were
found in 19 patients. A total of 3 patients developed sec-
ondary tumors and 2 patients had distant metastases in the
follow-up period. At the time of tumor recurrence, the mean
CYFRA 21-1 serum concentration in patients was 1.8 ng/
ml (0.7-6.9 ng/ml). A significant elevation of CYFRA
21-1 blood serum concentration could not be detected in
these patients (p =0.24). Evaluated by Chi-square test, the
CYFRA 21-1 serum concentration at time of first diagnosis
was significantly lower in patients with tumor relapse in the
further course of the disease, compared to patients without
disease progression (p =0.02) (Fig. 2).

CYFRA 21-1 as a prognostic marker for overall
and disease-free survival

A total of 5 (9.0%) patients died during the follow-up period.
Only one of these patients had a CYFRA 21-1 serum con-
centration of > 3.3 ng/ml at the time of diagnosis. 95.0% of
the patients with CYFRA 21-1 values of <3.3 ng/ml and
92.3% of the patients with CYFRA 21-1 values of > 3.3 ng/
ml survived in the follow-up period. Statistical examination
revealed no significant differences in the overall survival of
both patient groups (p =0.19) (Fig. 3a).

A total of 19 (34.5%) patients suffered from disease
progression in the follow-up period. All of these patients
showed a CYFRA 21-1 value of <3.3 ng/ml at the time of
diagnosis. Thus, 56.8% of the patients with a CYFRA 21-1
value of <3.3 ng/ml were clinically tumor-free compared
to 100% of the patients with a CYFRA 21-1 blood concen-
tration of > 3.3 ng/ml. Statistical evaluation revealed no
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Fig.2 Concentration of CYFRA 21-1 (ng/ml) at the time of diagnosis
depending on disease progression. *Chi-square test
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Fig.3 Kaplan—Meier graphs for overall (a) and disease-free (b) sur-
vival. *Log-rank test

significant disease-free survival benefit for patients with a
CYFRA 21-1 serum concentration below the cut-off value
(p=0.22) (Fig. 3b).

Discussion

CYFRA 21-1 is an established tumor marker in the treat-
ment of pulmonary squamous cell carcinoma [15]. However,
its value in the management of high risk advanced CSCC
has not been analyzed so far. To the best of our knowledge,
only one case report had been published analyzing CYFRA
21-1 as a tumor marker for CSCC [25]. In this case report, a
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CYFRA 21-1 serum value of 33 ng/ml was determined in a
patient with CSCC of the patient’s left shoulder staged cT3;
cN2; cM1 at the time of diagnosis. After surgical treatment
of the tumor, the serum level of CYFRA 21-1 significantly
decreased to 5.0 ng/ml. The authors concluded that CYFRA
21-1 might be a useful marker for the diagnosis of poorly
differentiated CSCC and an indicator for the clinical course
of these patients.

Although there is no evidence for the diagnostic value
of CYFRA 21-1 in the treatment of CSCC, several studies
focused on this aspect regarding the treatment of patients
with HNSCC. Some of these studies evaluated CYFRA
21-1 in an inhomogeneous group of patients, including
CSCC patients, too [26]. However, due to several reasons,
the results of previous studies analyzing CYFRA 21-1 for
HNSCC patients have to be controversially discussed. Thus,
beside tumor tissue, also healthy tissue may express CYFRA
21-1, which leads to a range of serum levels from 0.78 to
3.35 ng/ml even in healthy individuals [27-29]. Due to
the varying serum concentrations of CYFRA 21-1 even in
healthy subjects, it is difficult to find a suitable cut-off value
for CYFRA 21-1. Furthermore, the expression of CYFRA
21-1 depends on the localization of the epithelium. In this
context, CYFRA 21-1 expression in head and neck cancer
is lower than in lung cancer. Additionally, some authors
described that circulating CYFRA 21-1 might be influenced
by the serum protein and the hematocrit values [22]. There-
fore, a cut-off value of 3.3 ng/ml may be too high in the
management of HNSCC patients [30, 31]. However, several
previous studies on HNSCC set the cut-off value to 3.3 ng/
ml [17, 32-34] to achieve high specificity. Thus, we used
the same cut-off value of 3.3 ng/ml in the present study with
only a small number of patients showing a higher CYFRA
21-1 serum level at the time of diagnosis. In contrast to
the case report published by Ueda et al., which revealed a
CYFRA 21-1 serum level of 33 ng/ml, we found a compara-
bly low median CYFRA 21-1 concentration of only 2.2 ng/
ml [25]. However, the high CYFRA 21-1 serum level and
the significant decrease in the previous case report may be a
result of the high primary tumor volume (16 X 10X 5 cm). In
the present study, the primary tumor stages were compara-
bly low with T1 and T2 in 74.6% of the patients. Data from
several previous studies on HNSCC indicate a correlation
of the CYFRA 21-1 levels with the T and N stages of this
tumor entity [18, 30, 35]. However, other studies revealed no
correlation between CYFRA 21-1 and the T and N stages in
patients with SCC of the oropharynx [22]. A further clini-
cal trial with 830 HNSCC patients using a cut-off value of
3.3 ng/ml found a significant correlation between CYFRA
21-1 and the M stage [34]. However, we did not find any
significant correlation between the CYFRA 21-1 serum level
at the time of diagnosis and T, N as well as M stages in the
present study on CSCC. These controversial results may be
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explained by various aspects. First of all, the present study
included a comparably small number of patients, suffering
from regional (n=9) and distant metastases (n=4). Thus,
the tumor volume was comparably low and statistical dif-
ferences may be underestimated. Furthermore, the CYFRA
21-1 serum levels depend on the expression of the tumor
tissue, which may vary in each tumor [35]. Furthermore, the
tumor localization in the head and neck region and even the
subsite of an area might have an effect on the CYFRA 21-1
expression. If the expression of CYFRA 21-1 in the upper
aerodigestive tract is lower than in the lung, the expression
may also differ between the upper aerodigestive tract and the
skin [30, 36]. Considering the results of the present study,
the expression of CYFRA 21-1 in CSCC seems to be even
lower than in the upper aerodigestive tract.

Besides the tumor stage, the grading of the primary tumor
has been discussed to correlate with the CYFRA 21-1 con-
centration in HNSCC patients. In this context, Doweck et al.
were the first to describe an inverse correlation between
CYFRA 21-1 and the histological grading of the primary
tumor in HNSCC patients [37], which was validated by the
results of further studies [19]. However, some authors did
not find any correlation between CYFRA levels and tumor
grading in HNSCC patients [20, 22, 38]. Similarly, we found
no statistical correlation in the present study. One expla-
nation might be that the determination of histological dif-
ferentiation of tumor cells neglects functional aspects and
depends mainly on structural and morphological aspects.
However, the expression of CYFRA 21-1 is based on func-
tional aspects [39, 40]. Therefore, a correlation between
the CYFRA 21-1 value and the histological differentiation
should not be expected in any case.

Most CSCC are characterized by a good prognosis. How-
ever, some patients develop regional and distant metastasis
after resection of the primary tumor and thus survival rates
significantly decrease, similar to patients with HNSCC. In
this context, several risk factors for developing regional
metastases have been discussed in the literature. Primary
tumor-specific risk factors encompass a tumor size of more
than 1.5 cm, an infiltration depth of more than 4 mm, and
low differentiation in tumor grading as well as perineural
tumor invasion. Patient-specific risk factors include age of
more than 70 years at diagnosis or immunosuppression [41,
42]. To detect a disease progression after initial treatment
of the primary tumor, e.g. a suitable tumor marker would
be helpful. In HNSCC, the clinical relevance of CYFRA
21-1 as a marker for tumor relapse in the follow-up is highly
controversial. In a prospective study conducted by Wollen-
berg et al. with 257 patients, a low sensitivity of 18% and a
specificity of 95% for CYFRA 21-1 was found using a cut-
off value of 2.9 ng/ml [43]. In addition, Pradier et al. and
Hoffmann-Fazel et al. did not consider CYFRA 21-1 to be
an additional parameter for the identification of patients with
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a risk to develop residual tumors after treatment, recurrent
or progressive disease for HNSCC [33, 44]. However, other
authors consider CYFRA 21-1 as a suitable tumor marker in
HNSCC. Maas et al. and Deng et al. found a CYFRA 21-1
value above 3.3 ng/ml in 70.4% and 78.9% of their patients
with a disease progression [20, 34]. In a clinical trial, Banal
et al. also found a significant correlation between CYFRA
21-1 levels above 1.0 ng/ml and a tumor relapse [19]. In the
present study, we found a significantly lower CYFRA 21-1
value for CSCC in cases of tumor relapse. Therefore, it has
to be assumed that the CYFRA 21-1 serum concentration is
not a suitable marker for tumor progression in patients with
CSCC of head and neck, whereas CYFRA 21-1 might have
more potential as a tumor marker in the upper aerodigestive
tract. Beside the differences regarding the tumor localiza-
tion, a further reason for these results might be the type of
CYFRA 21-1 measurement. In this study, we used the newer
and possibly more accurate ECLIA test kit instead of the
ELISA test kit for CYFRA 21-1 determination.

In literature, the overall survival rates for patients with
HNSCC and a CYFRA 21-1 value below 3.3 ng/ml seem
to be superior compared to patients with a CYFRA 21-1
serum concentration above 3.3 ng/ml [23, 38]. Ceruse et al.
confirmed these results with a lower cut-off value of 1.0 ng/
ml [18]. The vast majority of patients analyzed in the study
by Ceruse et al. were staged as UICC 1V, therefore, the over-
all survival was generally shorter because of the advanced
tumor stages. In the present study, no significant correla-
tion between CYFRA 21-1 and the overall survival was
found. One explanation might be that tumors localized at
the skin generally express less CYFRA 21-1 than tumors
of the upper aerodigestive tract. Another explanation might
be that in other studies the CYFRA 21-1 concentration cor-
relates with the TNM stage. In the present study, we found
no correlation between CYFRA 21-1 and the TNM stage.
Therefore, it must be questioned whether CYFRA 21-1 lev-
els really correlates with the overall survival, or if the lower
overall survival was an effect of advanced tumor stage that
secondarily correlates with a higher CYFRA 21-1 serum
concentration.

With respect to the relationship between CYFRA 21-1
and the disease-free survival rate of patients with HNSCC,
there are consistent data in literature. The authors assume
that patients with an elevated CYFRA 21-1 serum concen-
tration have shorter disease-free survival than patients with
low CYFRA 21-1 values. Studies by Ceruse et al. and Banal
et al. revealed significant correlations in this context [18,
19]. Both authors used a low cut-off value of 1.9 ng/ml.
Hsu et al. confirmed these findings with a higher cut-off
value of 3.3 ng/ml for oral cavity carcinoma [23]. In the
present study, we did not find a correlation between elevated
CYFRA 21-1 concentrations and shorter disease-free sur-
vival in the analyzed patient population. The main reason

might be a lower CYFRA 21-1 expression in the cutaneous
tumor cells in cases of disease progression than in tumor
relapses of the upper aerodigestive tract. The vast major-
ity of tumors were staged as UICC stage IV in the clini-
cal trials conducted by Ceruse et al. and Banal et al., while
the majority of the analyzed tumors showed an earlier stage
in the present study. The different results might further be
explained by the development of tumor relapses in cases of
occult metastases caused by advanced tumor stages, and,
therefore, a shorter disease-free survival in advanced tumor
stages.

Conclusion

To our knowledge, this is the first study evaluating the
clinical significance of CYFRA 21-1 as a tumor marker
for patients with CSCC of head and neck. Due to the ret-
rospective setting of the study, there are some limitations;
therefore, the assessment of the clinical impact of the find-
ings in the present study on oncological results is limited.
Analyzing the present data, so far no significant correlation
of CYFRA 21-1 with any evaluated parameter was found.
Furthermore, CYFRA 21-1 does not provide any improve-
ment for detection of disease progression in CSCC. There-
fore, CYFRA 21-1 does not seem to be a suitable follow-up
tumor marker even in advanced cutaneous squamous cell
carcinoma of the head and neck. Larger-scaled prospective
studies are needed to confirm these results.

Funding No financial disclosure.

Compliance with ethical standards

Conflict of interest The author declares that there is no competing in-
terest.

References

1. Leiter U, Eigentler T, Garbe C (2014) Epidemiology of skin can-
cer. Adv Exp Med Biol 810:120-140

2. Rogers HW, Weinstock MA, Feldman SR, Coldiron BM (2012)
Incidence estimate of nonmelanoma skin cancer (keratinocyte car-
cinomas) in the US population. JAMA Dermatol 151(10):1081—
1086. https://doi.org/10.1001/jamadermatol.2015.1187

3. Rogers HW, Weinstock MA, Harris AR, Hinckley MR, Feldman
SR, Fleischer AB et al (2006) Incidence estimate of nonmelanoma
skin cancer in the United States. Arch Dermatol 146(3):283-287.
https://doi.org/10.1001/archdermatol.2010.19

4. Nagarajan P, Asgari MM, Green AC, Guhan SM, Arron ST, Proby
CM et al (2018) Keratinocyte carcinomas: current concepts and
future research priorities. Clin Cancer Res 25(8):2379-2391. https
://doi.org/10.1158/1078-0432.CCR-18-1122

@ Springer


https://doi.org/10.1001/jamadermatol.2015.1187
https://doi.org/10.1001/archdermatol.2010.19
https://doi.org/10.1158/1078-0432.CCR-18-1122
https://doi.org/10.1158/1078-0432.CCR-18-1122

3474

European Archives of Oto-Rhino-Laryngology (2019) 276:3467-3475

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

Apalla Z, Nashan D, Weller RB, Castellsague X (2017) Skin can-
cer: epidemiology, disease burden, pathophysiology, diagnosis,
and therapeutic approaches. Dermatol Ther (Heidelb) 7(Suppl
1):5-19. https://doi.org/10.1007/s13555-016-0165-y

Bouwes Bavinck JN, Euvrard S, Naldi L, Nindl I, Proby CM,
Neale R et al (2007) Keratotic skin lesions and other risk factors
are associated with skin cancer in organ-transplant recipients: a
case-control study in The Netherlands, United Kingdom, Ger-
many, France, and Italy. J Invest Dermatol 127(7):1647-1656.
https://doi.org/10.1038/sj.jid.5700776

Smola S (2017) Immunopathogenesis of HPV-associated can-
cers and prospects for immunotherapy. Viruses 12:9. https://doi.
org/10.3390/v9090254

Howley PM, Pfister HJ (2015) Beta genus papillomaviruses and
skin cancer. Virology 479—480:290-296. https://doi.org/10.1016/j.
virol.2015.02.004

Tommasino M (2017) The biology of beta human papillomavi-
ruses. Virus Res 231:128-138. https://doi.org/10.1016/j.virus
res.2016.11.013

Geller AC, Annas GD (2003) Epidemiology of melanoma and
nonmelanoma skin cancer. Semin Oncol Nurs 19(1):2-11
Clayman GL, Lee JJ, Holsinger FC, Zhou X, Duvic M, El-
Naggar AK et al (2005) Mortality risk from squamous cell skin
cancer. J Clin Oncol 23(4):759-765. https://doi.org/10.1200/
JCO.2005.02.155

Rowe DE, Carroll RJ, Day CL (1992) Prognostic factors for local
recurrence, metastasis, and survival rates in squamous cell carci-
noma of the skin, ear, and lip. Implications for treatment modality
selection. ] Am Acad Dermatol 26(6):976-90.=

Hoch S, Franke N, Katabi N, Werner JA, Teymoortash A
(2014) The value of elective parotidectomy in advanced squa-
mous cell carcinoma of the skin of the head. Anticancer Res
34(5):2433-2436

Palme CE, O’Brien CJ, Veness MJ, McNeil EB, Bron LP, Morgan
GJ (2003) Extent of parotid disease influences outcome in patients
with metastatic cutaneous squamous cell carcinoma. Arch Otolar-
yngol Head Neck Surg 129(7):750-753. https://doi.org/10.1001/
archotol.129.7.750

Pujol JL, Grenier J, Daures JP, Daver A, Pujol H, Michel FB
(1993) Serum fragment of cytokeratin subunit 19 measured by
CYFRA 21-1 immunoradiometric assay as a marker of lung can-
cer. Cancer Res 53(1):61-66

. Wu YJ, Rheinwald JG (1981) A new small (40 kd) keratin filament

protein made by some cultured human squamous cell carcinomas.
Cell 25(3):627-635

Kuropkat C, Lippert BM, Werner JA (2002) Follow-up with
serum Cyfra 21-1 in patients with squamous cell carcinomas
of the head and neck. Oncology 63(3):280-285. https://doi.
org/10.1159/000065476

Ceruse P, Rabilloud M, Charrie A, Dubreuil C, Disant F (2005)
Study of cyfra 21-1, a tumor marker, in head and neck squamous
cell carcinoma. Ann Otol Rhinol Laryngol 114(10):768-776. https
://doi.org/10.1177/000348940511401006

Banal A, Hacene K, Berthelot-Ruff E, Mahe E, Fontana X,
Pichon MF (2001) Comparison of Cyfra 21-1 and SCC assays
in head and neck tumours. Tumour Biol 22(1):27-35. https://doi.
org/10.1159/000030152

Deng YF, Chen P, Lin YZ, Le JZ, Wu XL, Yu MQ et al (2003)
Analytical and clinical evaluation of CYFRA 21-1 by electro-
chemiluminescent immunoassay in head and neck squamous
cell carcinoma. J Laryngol Otol 117(3):190-194. https://doi.
org/10.1258/002221503321192485

Al-Shagahin H, Alkotyfan K, Muller H-H, Sesterhenn AM, Wer-
ner JA (2009) Cyfra 21-1 as a serum tumor marker for follow-up
of patients with laryngeal and hypopharyngeal squamous cell
carcinoma. Anticancer Res 29(8):3421-3425

@ Springer

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Alkotyfan K, Wiegand S, Muller H-H, Windfuhr JP, Werner JA,
Sesterhenn AM (2010) Cyfra 21-1 as a tumor marker for follow-
up of patients with squamous cell carcinoma of the oropharynx.
Anticancer Res 30(6):2291-2296

Hsu Y-P, Hsieh C-H, Chien H-T, Lai C-H, Tsao C-K, Liao C-T
et al (2015) Serum markers of CYFRA 21-1 and C-reactive
proteins in oral squamous cell carcinoma. World J Surg Oncol
13:253. https://doi.org/10.1186/512957-015-0656-9

Wittekind C, Bootz F, Meyer HJ (2017) TNM classification of
malignant tumours, 8th edn. Wiley, Hoboken

Ueda M, Yasuda M, Shibaoka Y, Kurokawa I, Kakuno A,
Tsubura A (2016) Keratin 19-positive cutaneous squamous cell
carcinoma with elevated serum cytokeratin 19 fragment 21-1
level: a case report. Mol Clin Oncol 4(6):986-988. https://doi.
org/10.3892/mco0.2016.834

Doweck I, Barak M, Uri N, Greenberg E (2000) The prog-
nostic value of the tumour marker Cyfra 21-1 in carcinoma of
head and neck and its role in early detection of recurrent dis-
ease. BrJ Cancer 83(12):1696-1701. https://doi.org/10.1054/
bjoc.2000.1502

Yen TC, Lin WY, Kao CH, Cheng KY, Wang SJ (1998) A study
of a new tumour marker, CYFRA 21-1, in squamous cell carci-
noma of the head and neck, and comparison with squamous cell
carcinoma antigen. Clin Otolaryngol Allied Sci 23(1):82-86
Lee JK, Hsieh JF, Tsai SC, Ho YJ, Sun SS, Kao CH (2001) Com-
parison of CYFRA 21-1 and squamous cell carcinoma antigen in
detecting nasopharyngeal carcinoma. Ann Otol Rhinol Laryngol
110(8):775-778. https://doi.org/10.1177/000348940111000814
Moll R, Franke WW, Schiller DL, Geiger B, Krepler R (1982) The
catalog of human cytokeratins: patterns of expression in normal
epithelia, tumors and cultured cells. Cell 31(1):11-24

Niemann AM, Goeroegh T, Gottschlich S, Lippert BM, Werner JA
(1997) Cut-off value determination of CYFRA 21-1 for squamous
cell carcinomas of the head and neck (SCCHN). Anticancer Res
17(4B):2859-2860

Kuropkat C, Werner JA (2003) Analytical and clinical evalua-
tion of CYFRA 21-1 by electrochemiluminescent immunoas-
say in head and neck squamous cell carcinoma. J Laryngol Otol
117(12):1007-1008. https://doi.org/10.1258/002221503322684
000(author reply 1008-9)

Goumas PD, Mastronikolis NS, Mastorakou AN, Vassilakos
PJ, Nikiforidis GC (1997) Evaluation of TATI and CYFRA
21-1 in patients with head and neck squamous cell carcinoma.
ORL J Otorhinolaryngol Relat Spec 59(2):106—-114. https://doi.
org/10.1159/000276919

Hoffmann-Fazel A, Hoffmann M, Gottschlich S, Maass JD, Rudert
H, Maune S (2003) Cyfra 21-1 in diagnosis of distant metastases
of head and neck carcinoma. Anticancer Res 23(2A):917-920
Maass JD, Hoffmann-Fazel A, Goeroegh T, Hoffmann M, Meyer
JE, Gottschlich S et al (2000) Cyfra 21-1: a serological help for
detection of distant metastases in head and neck cancer. Antican-
cer Res 20(3B):2241-2243

Singh P, Barpande SR, Bhavthankar JD, Mandale MS, Bhagwat
AU (2017) Serum Cyfra 21-1 levels in oral squamous cell carci-
noma patients and its clinicopathologic correlation. Indian J Dent
Res 28(2):162-168. https://doi.org/10.4103/0970-9290.207789
Sawant SS, Zingde SM, Vaidya MM (2008) Cytokeratin frag-
ments in the serum: their utility for the management of oral can-
cer. Oral Oncol 44(8):722-732. https://doi.org/10.1016/j.oralo
ncology.2007.10.008

Doweck I, Barak M, Greenberg E, Uri N, Kellner J, Lurie M et al
(1995) Cyfra 21-1. A new potential tumor marker for squamous
cell carcinoma of head and neck. Arch Otolaryngol Head Neck
Surg 121(2):177-181

Hoch S, Rudhart S, Stuck B et al (2018) Clinical impact of
CYFRA 21-1 as a tumor marker for regional and distant tumor


https://doi.org/10.1007/s13555-016-0165-y
https://doi.org/10.1038/sj.jid.5700776
https://doi.org/10.3390/v9090254
https://doi.org/10.3390/v9090254
https://doi.org/10.1016/j.virol.2015.02.004
https://doi.org/10.1016/j.virol.2015.02.004
https://doi.org/10.1016/j.virusres.2016.11.013
https://doi.org/10.1016/j.virusres.2016.11.013
https://doi.org/10.1200/JCO.2005.02.155
https://doi.org/10.1200/JCO.2005.02.155
https://doi.org/10.1001/archotol.129.7.750
https://doi.org/10.1001/archotol.129.7.750
https://doi.org/10.1159/000065476
https://doi.org/10.1159/000065476
https://doi.org/10.1177/000348940511401006
https://doi.org/10.1177/000348940511401006
https://doi.org/10.1159/000030152
https://doi.org/10.1159/000030152
https://doi.org/10.1258/002221503321192485
https://doi.org/10.1258/002221503321192485
https://doi.org/10.1186/s12957-015-0656-9
https://doi.org/10.3892/mco.2016.834
https://doi.org/10.3892/mco.2016.834
https://doi.org/10.1054/bjoc.2000.1502
https://doi.org/10.1054/bjoc.2000.1502
https://doi.org/10.1177/000348940111000814
https://doi.org/10.1258/002221503322684000
https://doi.org/10.1258/002221503322684000
https://doi.org/10.1159/000276919
https://doi.org/10.1159/000276919
https://doi.org/10.4103/0970-9290.207789
https://doi.org/10.1016/j.oraloncology.2007.10.008
https://doi.org/10.1016/j.oraloncology.2007.10.008

European Archives of Oto-Rhino-Laryngology (2019) 276:3467-3475

3475

39.

40.

41.

42.

control in advanced oropharyngeal cancer. Laryngorhinootologie
97(502):91-91. https://doi.org/10.1055/5-0038-1640045

Moll R, Krepler R, Franke WW (1983) Complex cytokeratin
polypeptide patterns observed in certain human carcinomas. Dif-
ferentiation 23:256-269

van der Velden LA, Schaafsma E, Manni JJ, Ramaekers FCS,
Kuypers W (1993) Cytokeratin expression in normal and (pre)
malignant head and neck epithelia: an overview. Head Neck
15:133-146

Teymoortash A, Diinne AA, Werner JA (2002) Parotideal lymph
node metastasis in squamous cell carcinoma of the skin. Eur J
Dermatol 12(4):376-380

Teymoortash A (2007) Parotid gland as the main site of metastasis
of the cutaneous squamous cell carcinoma of the head. Laryngo-
Rhino-Otol 86(10):699-704

43.

44.

Wollenberg B, Jan V, Schmit UM, Hofmann K, Stieber P, Fateh-
Moghadam A (1996) CYFRA 21-1 is not superior to SCC antigen
and CEA in head and neck squamous cell cancer. Anticancer Res
16(5B):3117-3124

Pradier O, Hille A, Schmiberger H, Hess CF (2002) Monitoring
of therapy in head and neck patients during the radiotherapy by
measurement of Cyfra 21-1. Cancer Radiother 6(1):15-21

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1055/s-0038-1640045

	CYFRA 21-1: a suitable tumor marker in patients with head and neck cutaneous squamous cell carcinoma?
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Patients and methods
	Inclusion criteria
	Diagnostics and tumor-staging
	Treatment modalities
	Follow-up
	Measurement of CYFRA 21-1
	Statistical analysis

	Results
	Treatment modalities
	CYFRA 21-1 serum levels and TNM stage at initial diagnosis
	CYFRA 21-1 serum level and histological tumor grading at initial diagnosis
	CYFRA 21-1 as a follow-up marker for CSCC
	CYFRA 21-1 as a prognostic marker for overall and disease-free survival

	Discussion
	Conclusion
	References




