Ann Thorac Cardiovasc Surg 2024: 30; 24-00028

Original
Article

doi: 10.5761/atcs.0a.24-00028

Prognostic Impact of Serum SCC Antigen in
the 566 Upfront Surgery Group of Esophageal

Squamous Cell Carcinoma: A Multi-Institutional
Study of the Japan Esophageal Society
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Purpose: This study aimed to determine the clinicopathologic and prognostic significance
of squamous cell carcinoma antigen (SCC-Ag) in patients with esophageal SCC who
underwent radical surgery without neoadjuvant therapy.

Methods: This study included 566 patients with primary esophageal SCC who underwent
radical resection without neoadjuvant therapy at 15 Japanese hospitals between 2008 and
2016. The cutoff value of SCC-Ag was 1.5 ng/mL based on the receiver operating charac-
teristic curves. Preoperative SCC-Ag and postoperative SCC-Ag were analyzed to evalu-
ate clinicopathological and prognostic significance. Survival curves were compared
between the SCC-Ag-positive group and the SCC-Ag-negative group. The prognostic
impact of SCC-Ag was evaluated using univariate and multivariate analyses.

Results: The preoperative SCC-Ag-positive rate was 23.5% (133/566). SCC-Ag-positive
status was significantly associated with old age (p = 0.042), tumor depth (p <0.001), and
tumor stages (p <0.001). The preoperative SCC-Ag-positive group had significantly
poorer overall survival than the SCC-Ag-negative group (p = 0.030), but it was not an
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independent predictor of poor prognosis. Postoperative SCC-Ag-positive status was an
independent risk factor for poor overall survival (p = 0.034).

Conclusion: Both pre- and postoperative SCC-Ag-positive statuses were significantly
associated with poor prognosis. Postoperative SCC-Ag-positive status was an indepen-
dent risk factor for predicting overall survival.

Keywords: squamous cell carcinoma antigen, esophageal squamous cell carcinoma, prognosis

Introduction

Esophageal cancer is the seventh most common
cancer worldwide and the sixth most common cause
of malignancy-related mortality in men. Its recurrence
rate remains high despite the advancement of surgi-
cal techniques and multimodal treatment, resulting in
poor prognosis. In Western countries, >50% of esoph-
ageal cancer is adenocarcinoma, whereas in Asian
countries, including Japan, >90% are squamous cell
carcinoma (SCC). The use of serum tumor markers is
convenient for predicting tumor burden and monitoring
recurrence.!-?

The most commonly used tumor marker for esopha-
geal SCC is SCC antigen (SCC-Ag). SCC-Ag level has
been reported to be a parameter of tumor progression
and the monitoring marker for tumor recurrence.>> To
improve patient selection for perioperative adjuvant
therapy, evaluation of SCC-Ag may help determine
patients at a high risk for recurrence. The majority of
the previous studies investigated adenocarcinoma and
SCC and included patients who received neoadjuvant
therapy. Only a few studies focused on surgery-alone
group.®”? Currently, the standard treatment is preoper-
ative chemotherapy and chemoradiotherapy, making
analysis of Up Front Surgery more difficult.>® There-
fore, this nationwide multicenter retrospective study
aimed to determine the clinicopathologic and prognos-
tic significance of SCC-Ag in 566 patients who under-
went surgery for esophageal SCC without neoadjuvant
therapy.

Materials and Methods

Patients, adjuvant chemotherapy, and radiotherapy

The present study included 566 patients with pri-
mary esophageal SCC who underwent radical resection
with lymph node dissection without neoadjuvant ther-
apy between 2008 and 2016 at 15 Japanese hospitals.
The study population consisted of 471 men (83.2%)

and 95 women (16.8%) with a median age of 66 (range
37-89) years. Tumor stages were classified as stage I
(n=267),stage Il (n=114), stage [l (n=137), or stage [V
(n = 48) according to the 8th edition of the International
Union Against Cancer classification of esophageal can-
cer.'” A total of 136 patients (24%) received chemo-
therapy and/or radiation therapy following surgery. Of
the 566 patients analyzed, 281 had SCC-Ag measure-
ments at 3 months after surgery. Of these, 66 (23.5%)
were SCC-Ag positive. In addition, 74 (26.3%) patients
received adjuvant chemotherapy.

Follow-up schedule and diagnosis of recurrence

The median follow-up period of the patients was 39
(range 0—114) months, and 316/566 (55.8%) were alive at
3 years following surgery. Postoperative recurrent metas-
tases were screened according to the institution-specific
criteria.

Blood sample analysis for SCC-Ag

Blood samples were collected before surgery, and
SCC-Ag levels were assessed via enzyme-linked immu-
nosorbent assay (Abbott Japan Co. Ltd., Tokyo, Japan &
Roche Diagnostics K.K., Tokyo, Japan). A receiver oper-
ating characteristic curve was generated with death as
the poor prognostic factor; a Youden index of 1.5 ng/mL
was used as the cutoff value, and SCC-Ag >1.5 ng/mL
was considered positive (Fig. 1). Univariate and multi-
variate analyses were conducted to evaluate the clinico-
pathologic and prognostic significance of preoperative
SCC-Ag status.

Statistical analysis

The associations of SCC-Ag-positive status with clin-
icopathological factors were analyzed using Fisher’s
exact test. The Kaplan—Meier product-limit method was
used to calculate survival probabilities from the time
of surgery to the time of death. Survival differences
between the two groups were determined using the log-
rank test. Univariate analysis was conducted to evaluate
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Fig.1 (A) ROC curve to predict poor prognosis for SCC-Ag. Determination of cutoff value. (B) Flow chart of excluded items for this
analysis. ROC: receiver operating characteristics; SCC-Ag: squamous cell carcinoma antigen; FP: fluorouracil and cyspiatin;
DCEF: docetaxel & fluorouracil and cyspiatin; NACRT: neoadjuvant chemoradiation therapy; RT: radiation therapy
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Fig. 2 Positive rates of SCC antigen according to tumor stages in
566 patients who underwent upfront surgery. SCC: squa-
mous cell carcinoma

clinicopathological variables related to overall survival,
and multivariate analysis was conducted using the Cox
proportional-hazards model for pathological factors.
p <0.05 was considered to indicate statistical signifi-
cance. All statistical analyses were conducted using the
EZR statistical software.'D

Results

Comparisons of SCC-Ag-positive rates according to
each clinicopathological factor

A total of 151 patients (26.7%) were found to be
positive for SCC-Ag, with a cutoff value of 1.5 ng/mL.
The positive rates according to each stage were stage I:
18.4%, stage II: 29.0%, stage III: 35.8%, and stage IV:
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Table 1 Comparison of SCC antigen-positive rates according
to various clinicopathological factors in the 566
upfront surgery group

Number of
Number . .
Variables of patients patients with p value?
(Total = 566) SCC-Ag >1.5
ng/mL
Gender
Female 95 25 (26.3%) 1.000
Male 471 126 (26.8%)
Age
<65 years old 228 50 (21.9%) 0.042
>65 years old 338 101 (29.9%)
Tumor depth
pT1-T2 371 66 (17.8%) <0.001
pT3-T4 195 85 (43.6%)
Nodal status
Negative 265 78 (29.4%) 0.183
Positive 301 66 (21.9%)
Distant metastasis
Negative 545 143 (26.2%) 0.220
Positive 21 8 (38.1%)
pStage
Stage /11 383 85 (22.2%) <0.001
Stage 1II/IV 183 66 (36.1%)

(%) is the positivity rate per variable. *p <0.05 statistical signifi-
cance. a: Fisher’s exact probability test. SCC-Ag: squamous cell
carcinoma antigen

38.1% (Fig. 2). SCC-Ag-positive rate was significantly
associated with age (p = 0.042), tumor depth (p <0.001)
and stage (p <0.001) (Table 1).
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Fig. 3 Comparisons of survivals according to preoperative SCC-Ag status after surgery. (A) Overall survival and (B) relapse-free sur-
vival. *p <0.05 indicates statistical significance. SCC-Ag: squamous cell carcinoma antigen

Prognostic impacts of SCC-Ag on overall survival
rate and relapse-free survival rate

The overall survival of the SCC-positive group was
significantly poorer than that of the SCC-negative group
(p=0.003; Fig. 3). Furthermore, the relapse-free survival
of the SCC-Ag-positive group was significantly poorer
than that of the SCC-Ag-negative group (p = 0.002;
Fig. 3). Tumor depth, lymph node metastasis, distant
metastasis, and SCC-Ag-positive status were significant
prognostic factors for overall survival. In the multivar-
iate analysis, sex (p = 0.028), tumor depth (p <0.001),
and nodal status (p = 0.001) were independent prognos-
tic determinants, whereas SCC-Ag-positive status was
not (Table 2).

Changes in the SCC-Ag levels after surgery and
prognostic impact of postoperative SCC-Ag levels on
overall survival

Changes in the SCC-Ag levels were re-assessed 3
months after surgery. The preoperative SCC-Ag-positive
group had significantly decreased SCC-Ag levels fol-
lowing surgery (p <0.001). However, no significant
decrease was observed in the preoperative SCC-Ag-
negative group (Fig. 4).

The overall survival of the postoperative SCC-positive
group was significantly poorer than that of the postoper-
ative SCC-negative group (p = 0.014; Fig. 5). No signifi-
cant difference was observed in the relapse-free survival

between the postoperative SCC-Ag-positive group
and postoperative SCC-Ag-negative group (p = 0.386;
Fig. 5). Based on the multivariate analysis, deep tumor
(p = 0.002), positive node (p = 0.035), and postoperative
SCC-Ag-positive status (p = 0.034) were independent
poor prognostic factors (Table 3).

Discussion

The present study is one of the largest series to evalu-
ate pre- and postoperative SCC-Ag levels in patients with
esophageal SCC surgically treated without neoadjuvant
therapy. The positive rates were significantly associated
with age, deep tumor, and tumor stages. Postoperative
SCC-Ag-positive status was an independent risk factor
for poor overall survival.

The cutoff value used in this study was determined
using the receiver operating characteristic curve. This
value was the same as that of SCC-Ag, according to the
manufacturer’s protocol. In previous studies, a cutoff
value of 1.5 ng/mL for SCC-Ag was used, and positive
cases were reported to have significantly higher tumor
depth than negative ones. Our results are consistent with
those of the previous studies (Table 4).67:12-14

As can be seen from Table 2, preoperative
SCC-Ag-positive status was associated with a trend
toward poor prognosis in the univariate analysis but
was not an independent poor prognostic factor. This
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Table 2 Univariate and multivariate analyses of the prognostic impact of preoperative SCC

antigen status

Univariate analysis

Multivariate analysis

Variables
p value?

Hazard ratio 95% CI* p value®

Gender
Female
Male
Age
<65 years old
>65 years old
Tumor depth
pT1-T2
pT3-T4
Nodal status
Negative
Positive

0.187

0.172

<0.001

<0.001

Distant metastasis
Negative 0.033
Positive

SCC-Ag
<1.5 ng/mL
>1.5 ng/mL

0.030

1.783 1.065-2.985 0.028

1.330 0.936-1.889 0.111

2.704 1.863-3.926 <0.001

0.536 0.369-0.778 0.001

0.600 0.600-2.586 0.555

1.054 0.725-1.532 0.783

*p <0.05 statistical significance. a: Log-rank test. b: Confidence interval. c¢: Cox hazard model. SCC:
squamous cell carcinoma; SCC-Ag: squamous cell carcinoma antigen

(A) Preoperative SCC-Ag positive group(n=92)

= 8 1 p<

E °© 0001 8

on

g 6 - o

o

: :

o 4 - 0

< °

Q |

T T
Before surgery  After surgery

Fig. 4

(B) Preoperative SCC-Ag negative group(n=187)

[®)
_ p=0325
p— 47
£
2 o
= 3
o 8
> g
2 S
on 2 ‘
< |
Q - [ﬁl
8 1 [ . ]

Before surgery  After surgery

Comparisons between preoperative SCC-Ag levels and postoperative SCC-Ag levels. (A) Preoperative SCC-Ag-positive group

and (B) preoperative SCC-Ag-negative group. *p <0.05 indicates statistical significance. SCC-Ag: squamous cell carcinoma

antigen

may be explained by the fact that SCC-Ag status is
strongly confounded by tumor depth. The preopera-
tive SCC-Ag-positive group exhibited significantly
decreased SCC-Ag levels following surgery (Fig. 4).
Contrarily, patients who had recurrence showed reel-
evated SCC-Ag levels. However, negative cases may
remain essentially negative (Fig. 4). A similar study
reported that SCC-Ag or SCC-Ag alone at initial
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diagnosis is likely insufficient to predict prognosis.”
Two previous studies analyzed postoperative SCC-Ag
values at 1 month postoperatively and at recurrence,
suggesting that postoperative positive cases are asso-
ciated with recurrence and poor or early prognosis.®!'?
In the present study, the cases in which SCC-Ag did
not become negative even 3 months following surgery,
and the cases in which SCC-Ag became positive in
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Fig. 5 Comparisons of survivals according to postoperative SCC-Ag status after surgery. (A) Overall survival and (B) relapse-free sur-
vival. *p <0.05 indicates statistical significance. SCC-Ag: squamous cell carcinoma antigen

Table 3 Univariate and multivariate analyses of the prognostic impact of postoperative SCC antigen status

) Univariate analysis
Variables

Multivariate analysis

p value?

Hazard ratio 95% CIP

p value©

Gender
Female
Male
Age
<65 years old
>65 years old
Tumor depth
pT1-T2
pT3-T4
Nodal status
Negative

0.179

0.731

<0.001

<0.001
Positive
Distant metastasis
Negative 0.068
Positive
SCC-Ag
<1.5 ng/mL
>1.5 ng/mL

0.014

1.629 0.836-3.168 0.150

0.990 0.637-1.540 0.965

2.111 1.321-3.374 0.002

1.740 1.039-2.913 0.035

1.535 0.690-3.415 0.294

1.692 1.040-2.750 0.034

a: Log-rank test. b: Confidence interval. c: Cox Hazard model. SCC: squamous cell carcinoma; SCC-Ag: squamous

cell carcinoma antigen

preoperative SCC-Ag-negative cases had a poor prog-
nosis. The postoperative SCC-Ag positive group was
not significantly different from the negative group in
RFS at 3 months after surgery. The discrepancy in OS
with RFS might suggest that the SCC-Ag-positive group
may have been resistant to treatment for recurrence.

Previous reports have also reported the possibility of
treatment resistance.'>'® Some cases that were negative
before surgery turned out to be positive after surgery,
so we believe that postoperative monitoring of SCC-Ag
will help us to predict recurrence. For such cases, more
frequent CT imaging may detect early recurrence.

Ann Thorac Cardiovasc Surg Vol. 30, Iss. 1 (2024)
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Previous reports of SCC-Ag in patients with esophageal squamous cell carcinoma

No. of

Object of analysis and

Poor prognosis in

Multivariate analysis

Author (year) patients Study design scc-Ag cut-off level Univariate analysis (predictors)
Shimada et al. 309 Single Up front surgery and 1 pT, N, M, scc-Ag PT, N, scc-Ag
(2003)® institutional month postoperatively (independent
1.5 ng/mL prognostic factor)
Cao et al. 379 Single Stage II Up front surgery pStage, scc-Ag, cyfra pStage, scc-Ag,
(2012)7 institutional 1.5 ng/mL cyfra (independent
prognostic factor)
Mei et al. 108 Single Before neoadjuvant pT, scc-Ag, cyfra pT, cyfra (lymph node
(2019)» institutional chemotherapy metastatic risk
1.5 ng/mL factor)
Kanie et al. 208 Single Time of recurrence pT, scc-Ag pT, scc-Ag (risk factor
2021 institutional 1.3-2.2 ng/mL of recurrence)
Kitasaki et al. 84 Single Before neoadjuvant pT, N, M, scc-Ag pT, N, M, scc-Ag
(2022)' institutional chemotherapy (independent
1.5 ng/mL prognostic factor)
Our study 566 Multi Up front surgery and 3 pT, N, scc-Ag pT, N, scc-Ag
institutional month postoperatively (independent
1.5 ng/mL prognostic factor)
SCC-Ag: squamous cell carcinoma antigen
This study had several limitations. First, no pre-  Declarations

cise changes in the SCC-Ag levels have been assessed
beyond 1 year after surgery. Therefore, no data about
SCC-Ag levels were obtained at the time of recur-
rence. Our present multicenter study made it possible
to analyze a sufficient number of cases to clarify the
pathological significance of SCC-Ag levels. Second,
SCC-AG may also be elevated in lung and skin inflam-
matory diseases, but this was not excluded in this
study.!” The limitation of this study was the difficulty
in conducting a detailed analysis due to the wide vari-
ety of postoperative chemotherapy regimens. The new
standard of neoadjuvant chemotherapy, including the
docetaxel, cisplatin, and 5-fluorouracil regimen, and
the introduction of immune checkpoint inhibitors may
change the clinical significance of SCC-Ag. Further,
a retrospective and/or prospective follow-up study
is warranted to confirm the clinical significance of
SCC-Ag under the new conditions.

Conclusion

Both pre- and postoperative SCC-Ag-positive sta-
tuses were significantly associated with poor overall
survival. Postoperative SCC-Ag-positive status is an
independent risk factor for predicting overall survival.
It is important to consider close observation and post-
operative adjuvant chemotherapy with recurrent metas-
tases in mind.
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