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Utility of serum squamous cell carcinoma antigen levels
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determining the optimal treatment choice
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Objective: To investigate the utility of serum squamous cell carcinoma antigen (SCC-Ag) levels upon the diagnosis of recurrent
cervical cancer for decision making in patient management.

Methods: Clinical records from 167 cervical cancer patients who developed recurrence between April 1996 and September
2010 were reviewed. A Cox proportional hazards regression model was used to investigate the prognostic significance of serum
SCC-Ag levels at the time of recurrence. The effects of various salvage treatments on survival outcomes of recurrent cervical
cancer were examined with respect to serum SCC-Ag levels.

Results: Serum SCC-Ag levels were elevated (>2.0 ng/mL) in 125 patients (75%) when recurrence was diagnosed. These patients
exhibited significantly shorter postrecurrence survival than those with normal SCC-Ag levels (log-rank; p=0.033). Multivariate
analyses revealed that an elevated serum SCC-Ag level was an independent prognostic factor for poor postrecurrence survival.
In patients with SCC-Ag levels <14.0 ng/mL, radiotherapy or surgery resulted in improved survival compared with chemotherapy
or supportive care. In contrast, in patients with SCC-Ag levels of >14.0 ng/mlL, salvage treatment with radiotherapy had only a
minimal impact on postrecurrence survival.

Conclusion: The serum SCC-Ag level measured when cervical cancer recurrence is diagnosed can be useful for deciding upon
the appropriate salvage treatment.
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INTRODUCTION deaths globally each year [1]. In Japan, 6,000-7,000 new cases

of the disease are reported annually [2]. Cervical cancer patients

Cervical cancer is the third most common cancer worldwide,
with an annual incidence of 530,000 new cases. Although
largely preventable, it still results in approximately 250,000
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that suffer recurrence still have a very poor prognosis [3], despite
recent advances in surgery [4], the introduction of new radio-
therapy techniques such as intensity-modulated radiotherapy
and image-guided radiotherapy [5,6], and the development of
cisplatin-based combination chemotherapy [7].

Because of the short life expectancy of recurrent cervical
cancer patients, it is very important to identify factors that
predict the outcome of salvage treatments, enabling physicians
and patients to choose the optimal treatment. The prognostic
factors for recurrent cervical cancer patients have been inves-
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tigated in several studies [8-11]. Recurrence within the previ-
ously irradiated area, young age, a poor performance status,
an elevated leukocyte count, and a short time to progression
from the initial diagnosis have been reported as significant
predictors of shorter survival [8-11].

Squamous cell carcinoma antigen (SCC-Ag) is used as a
serological tumor marker in women with SCC of the uterine
cervix. It is 1 of 14 subtypes of the tumor antigen TA-4, a 48-
kDa glycoprotein that was first isolated by Kato and Torigoe [12]
in 1977. Although it is found in normal cervical epithelium, its
expression is increased in cervical neoplasms, particularly in
well- and moderately differentiated SCC of the uterine cervix
[13]. The serum SCC-Ag level is reported to be elevated in
28%-88% of patients with SCC of the uterine cervix at the
time of the initial diagnosis [14,15]. Previous studies demon-
strated that elevated serum SCC-Ag levels before the start of
treatment were associated with advanced stage disease [16];
pelvic lymph node metastasis [17]; shorter survival [18-20];
and poor responses to radiotherapy [19], chemoradiotherapy
[21], or chemotherapy [16]. Moreover, measuring the SCC-
Ag level has been shown to aid the early detection of disease
recurrence [20,22].

Several previous studies have reported that recurrent cervi-
cal cancer patients with elevated serum SCC-Ag levels survived
for a shorter time than those with normal serum SCC-Ag levels
[20]. However, the clinical value of using serum SCC-Ag levels
to decide the optimal salvage treatment for recurrent cervical
cancer has not yet been determined.

In the present study, we investigated the utility of the serum
SCC-Ag level at the time of recurrence in predicting the
outcome of salvage treatment. In addition, we established a
prognostic model for estimating survival outcomes in patients
with recurrent cervical cancer based on factors including the
serum SCC-Ag level.

MATERIALS AND METHODS

1. Patients

Permission to proceed with data acquisition and analysis
was obtained from Osaka University Hospital’s Institutional
Review Board. A list of patients who had been diagnosed
with recurrent cervical cancer at Osaka University Hospital
from April 1996 to September 2010 was generated from our
institutional tumor registry. Patients with SCC histology were
then identified through a chart review. Patients with non-SCC
histology were excluded. Records for 167 recurrent cervical
cancer patients were analyzed in this study.
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2. Follow-up

The follow-up examinations after the initial treatment were
conducted by gynecological oncologists with or without
radiation oncologists in an outpatient clinic, as reported
previously [10,23]. Briefly, follow-up visits occurred every
month in the first year, every 2 months in the second year,
every 3 months in the third year, every 4 months in the
fourth year, every 6 months in the fifth year, and annually
thereafter until 10 years after treatment. The standard follow-
up surveillance program consisted of clinical history taking, a
physical examination, and blood analyses including an SCC-
Ag assay and a complete blood analysis. Chest radiography
and computed tomography (CT) of the pelvis and abdomen
were performed every 6 months in the first year and annually
thereafter. In patients who displayed suspicious histological
or physical findings or who had persistently elevated serum
SCC-Ag levels during follow-up, further evaluations were
performed including chest radiography, CT of the pelvis and
abdomen, and magnetic resonance imaging (MRI). All lesions
that were suspected recurrent tumors were confirmed as such
by histological or cytological diagnosis whenever possible.
Recurrence was defined as the presence of disease after a
3-month or longer treatment-free interval after the end of the
primary treatment. The disease-free interval (DFI) was defined
as the time from the end of the primary treatment to the
detection of recurrence.

3. Measurement of serum SCC-Ag levels

Serum SCC-Ag levels were measured using an immunora-
diometric assay (Abbott Diagnostics, Chicago, IL, USA). The
intra-assay coefficient of variation (CV) ranged from 1.3%
to 3.4%, and the inter-assay CV ranged from 3.8% to 4.6%.
A concentration of 2.0 ng/mL, which represented the 98th
percentile in a random sample of 616 healthy Japanese
women, was defined as the upper limit of normal. Serum SCC-
Ag levels were measured at every follow-up visit after the
initial treatment. Serum SCC-Ag levels at the time of diagnosis
of recurrence were evaluated in the current study.

4. Salvage treatments

Recurrent disease was treated in accordance with the
institutional treatment guidelines. Single distant recurrent
tumors were treated with salvage external beam radiotherapy
or salvage surgery. Patients who had central recurrence
were treated with salvage surgery or, when possible, with
interstitial brachytherapy. Patients with pelvic sidewall disease
or multiple recurrences were treated with platinum-based
chemotherapy [24]. Patients with a single distant tumor that
could not be salvaged by surgery or radiotherapy were also
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treated with platinum-based chemotherapy. Patients who
refused salvage chemotherapy or radiotherapy were given
only supportive care. Postrecurrence survival was defined as
the time from the diagnosis of recurrence to death or the last
follow-up visit.

5. Statistical analysis

Continuous parameters such as age and DFI were analyzed
using the Student's t-test or Kolmogorov-Smirnov test. Cat-
egorical data such as disease stage were compared between
the groups using the chi-square test or Fisher's exact test. The
logistic likelihood ratio test was used to determine the best
cut-off value of SCC-Ag levels for our patient population. Us-
ing this approach, we found that a SCC-Ag level of 14.0 ng/mL
was associated with the greatest difference in postrecurrence
survival between the patient groups.

We performed a Kaplan-Meier survival analysis using a log-
rank test. Cox proportional hazards regression analysis was
performed to identify significant independent prognostic
factors for postrecurrence survival. All p-values were two-
sided, and p<0.05 was considered statistically significant. All
statistical analyses were performed with SAS ver. 9.1 (SAS
Institute Inc., Cary, NC, USA).

RESULTS

1. Patients

The clinical and pathological characteristics of the patients
included in the current study are summarized in Table 1. The
mean age of the patients was 58 years. The clinical stage at
the initial diagnosis was stage I-Il in 88 patients and stage Ill-IV
in 79 patients. Radiotherapy was administered to 160 patients
(95.8%) as part of their initial treatment. Diagnosis of recurrent
disease occurred within 1 year of the primary treatment for
87 patients (52.1%). The median DFI was 11 months. Single
recurrences occurred in 83 patients (49.7%), while 84 patients
(50.3%) suffered multiple recurrences. Recurrent disease was
treated with supportive care alone in 46 cases, platinum-
based chemotherapy in 61 cases, radiotherapy in 50 cases,
and surgery in 10 cases. The median survival period after
recurrence was 17 months.

2. The prognostic significance of the SCC-Ag level at the
time of recurrence diagnosis
As shown in Table 1, of the 167 patients, 125 had elevated
serum SCC-Ag levels (SCC-Ag>2.0 ng/mL) at the time that
recurrence was diagnosed. The mean and median SCC-Ag
level of these patients was 13.9 ng/mL and 5.0 ng/mL (range,
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0 to 176 ng/mL), respectively. Patients with SCC-Ag levels>2.0
ng/mL exhibited significantly shorter postrecurrence survival
than those with SCC-Ag levels <2.0 ng/mL (median postrecur-
rence survival: 16 months vs. 23 months, log-rank; p<0.033)
(Fig. TA). We next determined the optimum cutoff serum
SCC-Ag level for our study population, as described above
in the Materials and Methods section, and found that a SCC-
Ag level of 14.0 ng/mL resulted in the greatest difference in
postrecurrence survival between the patient groups (Fig. 1B)
(median postrecurrence survival: 12 months vs. 25 months,

Table 1. Patient characteristics (n=167)

Characteristic No. (%)
Age* (yr) 58 (28-87)
<60 92 (55.1)
>60 75 (44.9)
FIGO stage
| 22(13.2)
I 66 (39.5)
Il 45 (26.9)
\% 4(20.4)
Prior radiotherapy
Yes 160 (95.8)
No 7(4.2)
DFI* (mo) 1(0-142)
<12 87(52.1)
>12 80 (47.9)
Performance status
0-1 153 (91.6)
2-3 14 (8.4)
Site of recurrence
Central pelvis 31(18.6)
Pelvic sidewall 19(11.4)
Node 29(17.3)
Distant 4(24)
Multiple 84 (50.3)
Serum SCC-Ag level* (ng/mL) 5(0-176)
<20 42 (25.1)
>2.0 125 (74.9)
Treatment modality
Supportive care 46 (27.5)
Radiotherapy 50(29.9)
Chemotherapy 61 (36.6)
Surgery 10 (6.0)

DFl, disease free interval; FIGO, International Federation of Gynecology
and Obstetrics; SCC-Ag, squamous cell carcinoma antigen.
*Median (range).
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Fig. 1. Kaplan-Meier estimates of postrecurrence survival according to the serum squamous cell carcinoma antigen (SCC-Ag) level. (A) Patients
with serum SCC-Ag levels >2.0 ng/mL had a significantly shorter postrecurrence survival than those with serum SCC-Ag levels <2.0 ng/mL
(p=0.033). (B) Patients with serum SCC-Ag levels >14.0 ng/mL also had a significantly shorter postrecurrence survival than those with serum
SCC-Ag levels <14.0 ng/mL (p<0.001).

Table 2. Univariate and multivariate analysis for postrecurrence survival

Median postrecurrence Univariate analysis Multivariate analysis

Variable No. .
survival (mo) HR (95% Cl) HR (95%Cl) p-value
Age (yr) 0.560
<60 92 15 1 1
>60 75 22 0.95 (0.67-1.34) 0.90 (0.62-1.29)
FIGO stage 0.180
=l 88 23 1 1
ln-v 79 16 1.47 (1.04-2.08) 1.30 (0.89-1.89)
Prior radiotherapy 0.700
No 7 23 1 1
Yes 160 16 1.75(0.73-5.71) 1.22 (0.49-4.09)
DFI (mo) 0.001
<12 87 12 1 1
>12 80 27 0.49 (0.35-0.70) 0.54 (0.37-0.79)
Performance status <0.001
0-1 153 23 1 1
2-3 14 4 6.76 (3.63-11.7) 4.57 (2.36-8.35)
Site of recurrence <0.001
Pelvic central, single distant, or 64 37 1 1
lymph node
Pelvic sidewall or multiple 103 11 4.24 (2.87-6.40) 3.60 (2.23-5.92)
Treatment modality 0.210
Radiotherapy or surgery 60 31 1 1
Supportive care or chemotherapy 107 12 3.14 (2.14-4.70) 1.37 (0.84-2.26)
SCC-Ag (ng/mL) 0.025
<14 123 25 1 1
>14 44 12 2.16(1.47-3.12) 1.61(1.06-2.41)

Cl, confidence interval; DFI, disease free interval; FIGO, International Federation of Gynecology and Obstetrics; HR, hazard ratio; SCC-Ag,

squamous cell carcinoma antigen.
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log-rank; p<0.001).

We further investigated the prognostic significance of
serum SCC-Ag levels using multivariate analysis (Table 2). In
the separate univariate analyses, patients with pelvic central,
single distant, or lymph node recurrences achieved longer
postrecurrence survival than did those with pelvic sidewall
or multiple recurrences (Fig. 2A). Moreover, the patients
who were treated with surgery or radiotherapy survived
significantly longer after recurrence than those who were
treated with chemotherapy or supportive care, indicating
that the role of chemotherapy in this subset of patients is
still palliative (Fig. 2B). Thus, in the subsequent multivariate
analysis, the following parameters were combined to produce
single prognostic variables: salvage treatment with surgery or
radiotherapy; chemotherapy or supportive care; pelvic central,
single distant, or lymph node recurrence; and pelvic sidewall
recurrence or multiple recurrences. The Cox multivariate
analyses showed that DFI, performance status, recurrence site,
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and the serum SCC-Ag level were independent prognostic
factors for postrecurrence survival (Table 2, Figs. 1B, 2).

3. Usefulness of serum SCC-Ag levels in deciding upon

optimal the treatment for recurrent cervical cancer
As shown in Fig. 3A, in patients with pelvic central, single
distant, or lymph node recurrences, elevated SCC-Ag levels
(SCC-Ag =14.0 ng/mL) were associated with significantly
shorter postrecurrence survival (p<0.002). In contrast, al-
though patients with pelvic sidewall or multiple recurrences
(Fig. 3B) as well as those with SCC-Ag levels >14.0 ng/mL
tended to have shorter postrecurrence survival, this differ-
ence was not statistically significant (p=0.057). These results
indicate that the prognostic significance of SCC-Ag levels is
more evident in patients with pelvic central, single distant, or
lymph node recurrences that can be salvaged with curative
treatments including radiotherapy or surgery, than in those
with pelvic sidewall or multiple recurrences that are usually
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Fig. 2. Postrecurrence survival according to (A) the site of recurrence, (B) salvage treatment, (C) disease-free interval (DFl), and (D) performance

status.
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Fig. 3. Kaplan-Meier estimates of postrecurrence survival according to the serum squamous cell carcinoma antigen (SCC-Ag) level in patients
with (A) pelvic central, single distant, or lymph node recurrences and (B) pelvic sidewall or multiple recurrences. Kaplan-Meier estimates of
postrecurrence survival according to salvage treatment in patients with (C) serum SCC-Ag levels<14.0 ng/mL and (D) serum SCC-Ag levels >

14.0 ng/mL.

treated with chemotherapy of supportive care alone.

To investigate the utility of SCC-Ag levels for deciding
upon the optimal treatment of recurrent cervical cancer, we
examined the effects of various salvage treatments on post-
recurrence survival with respect to the SCC-Ag level. Patients
with SCC-Ag levels <14.0 ng/mL who were treated with surgery
or radiotherapy survived significantly longer after recurrence
than those treated with chemotherapy or supportive care
(p<0.001). In contrast, in patients with SCC-Ag levels >14.0 ng/
mL, salvage treatment with surgery or radiotherapy was not
associated with improved postrecurrence survival (p=0.078)
(Fig. 3D).

To establish a predictive model in this population, we
assessed postrecurrence survival with respect to the number
of poor prognostic factors, with the exception of serum SCC-
Ag levels. Patients were analyzed according to whether they
had 0, 1, or >2 poor prognostic factors. Amongst patients with
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serum SCC-Ag levels<14.0 ng/mL, postrecurrence survival
was inversely associated with the number of poor prognostic
factors (p<0.001) (Fig. 4A). The median postrecurrence
survival times of the patients with 0, 1, and >2 poor prognostic
factors other than elevated SCC-Ag levels were 46, 23, and
12 months, respectively. In contrast, among the patients with
serum SCC-Ag levels > 14.0 ng/mL, all groups displayed similar
survival outcomes regardless of whether they had 0, 1, or >2
poor prognostic factors (p=0.387) (Fig. 4B).

DISCUSSION

The measurement of serum SCC-Ag levels has been used
successfully in the posttreatment surveillance of cervical
cancer patients for predicting recurrence. In the current study,
the serum SCC-Ag level was greater than 2.0 ng/mL at the
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Fig. 4. Kaplan-Meier estimates of postrecurrence survival according to the number of poor prognostic factors. (A) Patients with serum
squamous cell carcinoma antigen (SCC-Ag) levels <14.0 ng/mL. (B) Patients with serum SCC-Ag levels >14.0 ng/mL.

time when recurrence was diagnosed in 125 patients (75%),
which was consistent with the rate found in a previous study
[20].

The concept of follow-up surveillance of cervical cancer
patients is based on the premise that the early detection of
recurrence would allow effective salvage treatment, resulting
in decreased morbidity and mortality rates [25]. However,
whether or not early detection of recurrent cervical cancer via
the assessment of serum SCC-Ag levels could improve survival
remains controversial. Some authors have suggested that
follow-up measurement of serum SCC-Ag levels could allow
the early detection of cervical cancer recurrence and improve
survival [22,26]. However, other studies have shown that while
the routine assessment of serum SCC-Ag levels during follow-
up resulted in the earlier detection of recurrence, it did not
contribute to prolonged survival [18,27]. In the current study,
the postrecurrence survival of patients with elevated serum
SCC-Ag levels (>2.0 ng/mL) was significantly shorter than that
of patients with normal SCC-Ag levels (log-rank; p=0.033)
(Fig. 1). Further studies are needed to investigate the value
of routine surveillance of serum SCC-Ag levels for improving
postrecurrence survival.

Although the serum SCC-Ag level has been widely used
to predict recurrence, it has not been used to aid decision-
making regarding salvage treatment for recurrent disease. We
found that in patients with serum SCC-Ag levels <14.0 ng/mL,
salvage treatment with surgery or radiotherapy was associ-
ated with improved survival compared with chemotherapy
or supportive care. In contrast, patients with SCC-Ag levels
>14.0 ng/mL had poor postrecurrence survival irrespective of
whether salvage treatment was used (Fig. 3D), indicating that
it is not effective in this population. Traditionally, the treat-
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ment of choice for recurrent cervical cancer depends on the
site and extent of the recurrent disease; however, our results
indicate that the serum SCC-Ag level might be a useful marker
in deciding whether to use salvage treatment, and that serum
SCC-Ag levels could predict the survival benefits of different
salvage treatments.

We did not include 18F-fluorodeoxyglucose positron emis-
sion tomography (FDG-PET) in our routine follow-up program.
It has recently been demonstrated that FDG-PET is a reliable
modality for detecting the asymptomatic recurrence of uter-
ine cervical cancer [28]. The use of FDG-PET in asymptomatic
patients with elevated SCC-Ag levels was shown to allow the
early diagnosis of recurrence, which resulted in improved
survival in patients with recurrent cervical cancer [29]. More-
over, it was reported that FDG-PET could be used to predict
the clinical outcomes of patients with recurrent cervical
carcinoma [30]. Using a combination of FDG-PET and serum
SCC-Ag level measurement might enable accurate prediction
of the prognosis of recurrent cervical cancer patients, and the
clinical value of this combination should be investigated in
future studies.

One limitation of the current study is the relatively small
sample size. In addition, given the retrospective nature of this
study, we cannot exclude the potential sources of biases such
as lead time bias and length time bias. Moreover, selection
bias might have played a role in the physicians' choice of sal-
vage treatments, and the educational level and/or the socio-
economic status of the patient might also have influenced the
choice of salvage treatment. Further prospective studies are
necessary to eliminate these potential biases.

In conclusion, the current study demonstrates that the
serum SCC-Ag level at the time of diagnosis of recurrent cervi-
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cal cancer aids decision-making regarding salvage treatment
and could allow more accurate, individualized pretreatment
assessments of the benefits that patients will derive from
particular salvage treatments. By considering the serum
SCC-Ag level, physicians might be able to identify high-risk
patients who would not benefit from conventional salvage
treatments, which would in turn give them the opportunity to
offer patients other types of treatment such as best supportive
care for those with a poor performance status and entry into a
novel clinical trial for patients with a good performance status.
Moreover, our prognostic model, composed of 4 prognostic
variables, allows us to estimate postrecurrence survival more
precisely in this population. The utility of the SCC-Ag level at
the time of diagnosis of recurrence in assessing prognosis
and influencing decision-making regarding salvage treatment
should be validated in future clinical studies.
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