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ABSTRACT

Introduction: Only a few papers have evaluated the postrecurrence prognostic impact of serum squamous
cell carcinoma antigen (SCC-Ag) and serum p53 antibody (s-p53-Abs) on esophageal squamous cell carci-
noma (ESCC) recurrence.

Methods: A total of 218 patients with ESCC who underwent subtotal esophagectomy between 2009 and
2020 were enrolled. Among them, 67 patients developed recurrence by the end of 2020. The postrecurrence
prognostic impact of SCC-Ag and s-p53-Abs on recurrence was evaluated.

Results: SCC-Ag, but not s-p53-Abs, positivity increased significantly at recurrence. After combining both
tumor markers, 52 of the 67 patients (78%) showed positivity at recurrence. The positivity of s-p53-Abs was
not associated with postrecurrence prognosis. SCC-Ag positivity was slightly associated with poor postre-
currence prognosis, although the difference was not significant. Among the subgroups according to the SCC-
Ag and the s-p53-Abs status at recurrence, the double-positive group showed the worst prognosis after re-
currence.

Conclusions: A combination of serum SCC-Ag and s-p53-Abs showed a high positivity rate of 78% at re-
currence, and concurrent use of both the tumor markers may guide postoperative follow-up.
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Fig. 1 Flowchart of patient selection.
. Therefore, the current study sought to evaluate the pos-
Introduction

While recent advancements in diagnostic modalities,”
surgical techniques®® perioperative management,” and
multidisciplinary treatment™® have improved the progno-
sis of esophageal cancer, prognosis after recurrence re-
mains abysmal."® Studies have identified several prognos-
tic factors for recurrent esophageal cancer, including re-
currence patterns, number of metastases, and recurrence-
free-survival time.”" Moreover, preoperative tumor mark-
ers have been evaluated for their prognostic signifi-
cance.”™ In line with this, reports have shown that serum
p53 antibody (s-p53-Abs) was associated with the out-
comes of patients with recurrent esophageal squamous
cell carcinoma (ESCC).*?

Although the postrecurrence prognostic impact of se-
rum tumor markers has been evaluated in patients with
recurrent gastric cancer” and recurrent colorectal can-
cer,”” only two reports have investigated the prognostic
impact of tumor markers in patients with recurrent
ESCC.*'" Nonetheless, given that both studies evaluated
the postrecurrence prognostic impact of only squamous
cell carcinoma antigen (SCC-Ag) or only s-p53-Abs at re-
currence, no study has determined the postrecurrence

prognostic impact of both tumor markers at recurrence.

trecurrence prognostic impact of combining both SCC-Ag
and s-pb3-Abs at recurrence of ESCC.

Methods

Patients

Fig. 1 presents a flowchart for patient selection. A total
of 295 patients with primary esophageal cancer under-
went surgery at Toho University Hospital from October
2009 to June 2020. Among these patients, 25 with malig-
nancies other than squamous cell carcinoma, 8 with stage
0 disease, 8 with stage IVB disease and distant metastasis
(according to the TNM Classification of Malignant Tu-
mors, UICC 8th edition), 29 with unresectable disease, and
7 who had no tumor marker measurements were ex-
cluded, ultimately leaving 218 patients. Among the 218 pa-
tients, 67 (31%) developed recurrence by the end of 2020.

Among the 67 patients who developed recurrence, 38
(57%) received neoadjuvant therapy, with 28 receiving
neoadjuvant chemotherapy (5-fluorouracil and cisplatin)
and 10 receiving neoadjuvant chemoradiotherapy. All pa-
tients underwent standard radical esophagectomy with
lymph node dissection according to the treatment guide-

line for esophageal cancer.”
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Table 1 Comparison of recurrence rates in clinicopathological variables of RO

resected esophageal squamous cell carcinoma

Variables Recurrence Non recurrence
(n=218) (n="67) (n=151) p valuer
Age
=65 years (n=131) 37 (28%) 94 (72%) 0.37
<65 years (n=87) 30 (34%) 57 (66%)
Gender
Female (n=48) 13 (27%) 35 (73%) 0.59
Male (n=170) 54 (32%) 116 (68%)
Tumor location
Upper (n=47) 13 (28%) 34 (72%) 0.72
Lower (n=171) 54 (32%) 117 (68%)
Tumor depth
pT1/2 (n=121) 23 (19%) 98 (81%) <0.01 **
pT3/4 (n=97) 44 (45%) 53 (55%)
Lymph node status
Negative (n=101) 12 (12%) 89 (88%) <0.01 **
Positive (n=117) 55 (47%) 62 (53%)
Stage
pStage I/II (n=121) 15 (12%) 106 (88%) <0.01 **
pStage III/IVA (n=97) 52 (54%) 45 (46%)
SCC-Ag before treatment
(cut-off value=1.5 ng/ml)
Negative (n=114) 33 (29%) 81 (71%) 0.56
Positive (n=104) 34 (33%) 70 (67%)
s-pb3-Abs before treatment
(cut-off value =1.3 U/ml)
Negative (n=171) 51 (30%) 120 (70%) 0.59
Positive (n=47) 16 (34%) 31 (66%)

a Fisher’s exact probability test

Serum tumor markers and follow-up

After surgery, physical examinations, computed to-
mography, and laboratory tests were performed as follow-
up. These tumor markers were measured every 1-3
months after surgery until recurrence. The cutoff values
for s-p53-Abs and SCC-Ag were 1.3 U/mL and 1.5 ng/mL,

¥ Recurrence was determined based on com-

respectively.
puted tomography findings. Other tests such as positron
emission tomography were also performed to determine
recurrence, if necessary. All patients were followed up un-
til the end of 2020 or death. The median follow-up duration
for survivors was 22 months.

Statistical analysis

Differences between groups were analyzed using
Fisher’s exact probability test for the categorical variables.
Overall survival curves were generated using the Kaplan-
Meier method, with differences being assessed using the

log-rank test. The overall survival was assessed using uni-
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variate analyses with the log-rank test. A p value <0.05
was considered statistically significant. All statistical
analyses were performed using EZR (Saitama Medical
Center, Jichi Medical University, Saitama, Japan), a graphi-
cal user interface of R (R Foundation for Statistical Com-
puting, Vienna, Austria). This software is a modified ver-
sion of the R Commander designed to add statistical func-
tions frequently used in biostatistics more precisely."”

Results

Comparison of recurrence rates in clinicopathologi-

cal variables of R0-resected esophageal squamous

cell carcinoma

Table 1 compares the recurrence rates among the vari-
ous clinicopathological characteristics of RO-resected
ESCC. Recurrence rates were significantly higher in T3T4
tumors (45%, p < 0.01), lymph node-positive patients (47%,
p < 0.01), and stage III/IVA patients (54%, p < 0.01) com-



82 J. Moriyama et al.

Table 2 Comparison of tumor marker positivity rates at recurrence in clinico-
pathological variables

(A) SCC-Ag SCC-Ag
Positive Negative
Variables at recurrence at recurrence p value
(n=67) (n=47) (n=20)
Age
=65 years (n=37) 26 (70%) 11 (30%) 1
<65 years (n=30) 21 (70%) 9 (30%)
Gender
Female (n=13) 9 (69%) 4 (31%) 1
Male (n=54) 38 (70%) 16 (30%)
Tumor location
Upper (n=13) 7 (54%) 6 (46%) 0.18
Lower (n=>54) 40 (74%) 14 (26%)
Tumor depth
pT1/2 (n=23) 13 (57%) 10 (43%) 0.09
pT3/4 (n=44) 34 (77%) 10 (23%)
Lymph node status
Negative (n=12) 8 (67%) 4 (33%) 0.74
Positive (n=55) 39 (71%) 16 (29%)
Stage
pStage I/1I (n =15) 9 (60%) 6 (40%) 0.35
pStage III/IVA (n=52) 38 (81%) 14 (70%)
SCC-Ag before treatment
(cut-off value =1.5 ng/ml)
Negative (n=33) 17 (52%) 16 (48%) <0.01 **
Positive (n=34) 30 (88%) 4 (12%)
s-pb3-Abs before treatment
(cut-off value=1.3 U/ml)
Negative (n=51) 36 (71%) 15 (29%) 1
Positive (n=16) 11 (69%) 5 (31%)
(B) s-p53-Abs s-p53-Abs
Positive Negative
Variables at recurrence at recurrence p value
(n=67) (n=20) (n=47)
Age
=65 years (n=237) 9 (24%) 28 (76%) 0.29
<65 years (n=30) 11 (37%) 19 (63%)
Gender
Female (n=13) 3 (23%) 10 (77%) 0.74
Male (n=54) 17 (31%) 37 (69%)
Tumor location
Upper (n=13) 4 (31%) 9 (69%) 0.72
Lower (n=54) 16 (30%) 38 (70%)
Tumor depth
pT1/2 (n=23) 8 (35%) 15 (65%) 0.58
pT3/4 (n=44) 12 (27%) 32 (73%)
Lymph node status
Negative (n=12) 6 (50%) 6 (50%) 0.16
Positive (n=55) 14 (25%) 41 (75%)
Stage
pStage I/1I (n =15) 7 (47%) 8 (53%) 0.12
pStage III/IVA (n=52) 13 (25%) 39 (75%)
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Table 2 continued

(B) s-pb3-Abs s-pb3-Abs
) Positive Negative aluea
Variables at recurrence at recurrence pv
(n=67) (n=20) (n=47)
SCC-Ag before treatment
(cut-off value=1.5 ng/ml)
Negative (n=33) 12 (36%) 21 (64%) 0.29
Positive (n=34) 8 (24%) 26 (76%)
s-p53-Abs before treatment
(cut-off value=1.3 U/ml)
Negative (n=>51) 6 (12%) 45 (88%) <0.01 **
Positive (n=16) 14 (88%) 2 (12%)
a Fisher’s exact probability test
(a) Changing patterns (b) Comparison of positive rates
before treatment and at recurrence
SCC-Ag s-p53-Abs

(cut-off value = 1.5 ng/ml)
1000.00 1000.00

100.00
10.00

10.00

1.3
1.00 e

0.10 0.10

Before treatment At recurrence Before treatment At recurrence

Percentage of increase 70% 22%

at recurrence than Vs
before treatment (47/67) (1 5/67)

(cut-off value = 1.3 U/ml)

100.00 <

p= 0.03* (Fisher’s exact probability test)

[

80

70

60

Positive rate (%)

30— p=0.56

(Fisher’s exact probability test)

[

40

30

20

SCC-Ag  s-p53-Abs

O Before treatment
W At recurrence

P < 0.01%* (Fisher’s exact probability test)

Fig. 2 Comparison of pretreatment tumor markers and postrecurrent tumor markers: (a)
changing patterns and (b) comparison of positive rates before treatment and at recurrence.
The p-values were analyzed by Fisher's exact probability test.

pared to other patients. Moreover, the recurrence rates
were higher in the SCC-Ag-positive group (33%, p = 0.56)
and also in the s-pd3-Abs-positive group (34%, p = 0.59);
however, the difference was not significant.

Comparison of tumor marker positivity rates at re-

currence in clinicopathological variables

Table 2A shows the positive rates of SCC-Ag at recur-
rence. SCC-Ag positivity before treatment was signifi-
cantly associated with that at recurrence (p < 0.01). Table
2B shows the s-p53-Abs positivity rates at recurrence. s-p

53-Abs positivity before treatment was significantly asso-
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ciated with that at recurrence (p < 0.01). The other vari-
ables showed no significant differences in positivity rates
at recurrence.

Comparison of pretreatment tumor markers and pos-

trecurrence tumor markers

Changes in tumor markers at recurrence relative to
that before treatment are shown in Fig. 2a. Accordingly,
70% (47/67) of the patients with recurrence showed in-
creased SCC-Ag values, whereas only 22% (15/67) of the
patients showed increased s-p53-Abs values. The fre-
quency of patients with increased SCC-Ag values was sig-
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(b) Comrelation between SCC-Ag and s-p53-Abs
status at recurrence
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Fig. 3 Correlation between the SCC-Ag and the s-p53-Abs status before treatment and at recur-

rence: (a) before treatment and (b) at recurrence.
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Fig. 4 Comparison of the overall survival according to the SCC-Ag/s-p53-Abs status
before treatment and at recurrence: (a) the s-pb3-Abs status before treatment and
months after surgery, (b) the s-p53-Abs status at recurrence and months after recur-
rence, (c) the SCC-Ag status before treatment and months after surgery, and (d) the
SCC-Ag status at recurrence and months after recurrence. The p-values were analyzed
by the log-rank test.
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nificantly higher than those with increased s-p53-Abs val-
ues (p < 0.01).

The SCC-Ag positivity rates increased significantly
from 51% (34/67) before treatment to 70% (47/67) at recur-
rence (p = 0.03), whereas the s-p53-Abs positivity rates in-

Table 3 Univariate analyses of prognostic
variables for overall survival after recurrence
in the patients with recurrent esophageal
squamous cell carcinoma

Variables U;g’;ﬁgze

Age (year) (before treatment) 0.11
=65/<65

Gender 0.24
Male/Female

Tumor depth 0.76
pT3T4/pT1T2

Nodal status 0.11
positive/negative

Tumor marker status

(at recurrence)

s-p53-Abs 0.98
Positive/Negative

SCC-Ag 0.10
Positive/Negative

a Jog-rank test

creased from 24% (16/67) before treatment to 30% (20/67)
at recurrence, although the difference was not significant
(p = 0.56) (Fig. 2b).

Correlation between the SCC-Ag and the s-p53-Abs

status before treatment and at recurrence

The correlation between the SCC-Ag and the s-p53-Abs
status before treatment and at recurrence is shown in Fig.
3. After combining both tumor markers, the double posi-
tivity group increased from 8 to 15 cases, whereas the dou-
ble negativity group decreased from 25 (37%) to 15 (22%)
cases (p = 0.04). Thus, the positivity rate of the tumor
markers at recurrence reached as high as 78% after com-
bining both markers.

Comparison of the overall survival according to the

SCC-Ag/s-p53-Abs status before treatment and at re-

currence

No significant difference in prognosis was observed be-
tween s-pb3-Abs-positive and -negative groups before
treatment and at recurrence (p = 0.55, p = 0.98) (Fig. 4a, b).
However, the SCC-Ag-positive group tended to have
poorer prognosis (p = 0.17, p = 0.10) (Fig. 4c, d).

Comparison of the postrecurrence overall survival

according to the SCC-Ag/s-p53-Abs status at recur-

rence

None of the clinicopathological variables were identified

1.0 —
p = 0.46 (log-rank test)

0.8 —
2
<
—
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2
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wv
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Fig. 5 Comparison of the postrecurrence overall survival according to the SCC-Ag/

s-p53-Abs status at recurrence.

SCC-Ag (+) /s-pb3-Abs (+) and SCC-Ag (—) /p-53-Abs (—) are shown as solid lines,
and SCC-Ag (+) /s-p53-Abs (=) and SCC-Ag (—) /s-pb3-Abs (+) are shown as dashed

lines.
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Fig. 6 Comparison of the postrecurrence overall survival according to the SCC-Ag/s-p53-Abs status at recurrence: (a)
SCC-Ag positive and s-p53-Abs positive vs. SCC-Ag negative and s-pb3-Abs positive, (b) SCC-Ag positive and s-p53-Abs
positive vs. SCC-Ag positive and s-p53-Abs negative, (c) SCC-Ag positive and s-p53-Abs positive vs. SCC-Ag negative
and s-p53-Abs negative, (d) SCC-Ag negative and s-pd3-Abs negative vs. SCC-Ag negative and s-p53-Abs positive, (e)
SCC-Ag negative and s-pb53-Abs negative vs. SCC-Ag positive and s-p53-Abs negative, and (f) SCC-Ag positive and s-p53-
Abs negative vs. SCC-Ag negative and s-pd3-Abs positive. The p-values were analyzed by the log-rank test.

as significant prognostic factors after recurrence (Table 3).

The postrecurrence overall survival was compared
among the following three patterns of the SCC-Ag/s-p53-
Abs status: double positive, single positive, and double
negative (Fig. 5). The double-positive group showed rela-
tively worse survival than the other groups, although the
difference was not significant (p = 0.46).

The double-positive group, SCC-Ag (+)/s-p53-Abs (+),
tended to have a poor prognosis (Fig. 6a-c). Among the sin-
gle positive groups, the SCC-Ag (+)/s-p53-Abs (=) group
tended to have a poor prognosis (Fig. 6e, f), whereas the
SCC-Ag (-)/s-p53-Abs (+) group tended to have a slightly
better prognosis (Fig. 6d, f). Moreover, the SCC-Ag (-)/s-p
53-Abs (+) group had a significantly better prognosis than
the double-positive group (Fig. 6a, p = 0.04).

Discussion

The current study evaluated the postrecurrence prog-
nostic impact of SCC-Ag and s-p53-Abs at ESCC recur-
rence. Our findings showed that patients showing double

SCC-Ag (+)/s-pb3-Abs (+), at recurrence

showed a slightly poor prognosis, although the difference

positivity,

was not significant.

Both markers increased at recurrence in some patients.
Notably, the increase in SCC-Ag was significantly more
frequent than that in s-p53-Abs (70% vs. 22%, p = 0.04).
Thus, SCC-Ag may be more useful for detecting recur-
rence compared to s-p53-Abs. The pretreatment positive
group had a higher recurrence rate than the pretreatment
negative group for both SCC-Ag and s-p53-Abs, although
the difference was not significant. Previous reports have
shown that upon pretreatment and/or immediately after
surgery, the positive group had a poor overall survival.**
Given the lack of a significant difference in the recurrence
rate according to the pretreatment tumor marker status,
our findings showed that a pretreatment positive status
does not affect the recurrence rate itself, although it might
be associated with poor prognosis after recurrence. After
combining both tumor markers, our findings showed sig-

nificantly fewer double-negative patients at recurrence
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than before treatment. Thus, the combined assessment of
both markers may be useful for detecting recurrence.

We precisely evaluated the impact of the positive tumor
marker status at recurrence on postrecurrence prognosis.
Notably, our findings showed that s-p53-Abs did not affect
the overall survival. However, although no significant dif-
ference was observed in SCC-Ag, the postrecurrence
prognosis of the positive group tended to be worse than
that of the negative group. Tumor volume, which is associ-
ated with the SCC-Ag levels, at recurrence has been con-
sidered a cause of poor prognosis after recurrence.”
These results suggest that SCC-Ag may be a prognostic
factor after recurrence. Moreover, patients with a double-
positive status at recurrence, SCC-Ag (+)/s-p53-Abs (+),
tended to have a worse prognosis than those with other
statuses. However, the s-p53-Abs single positive group
tended to have a better prognosis. Reports have shown
that DCF chemotherapy (docetaxel, cisplatin, and 5-
fluorouracil) was effective in patients with s-pb53-Abs-
positive ESCC,” which may be attributed to its influence
on chemotherapy response after recurrence. Although
there were only five patients in the pb53 (+)/SCC (-)
group, two of them used DOC after recurrence.

This study has several limitations that are worth noting.
First, this retrospective analysis included a small number
of cases from a single institute. Therefore, a multivariate
analysis could not be performed, only univariate analysis
was performed. Second, the postoperative observation pe-
riod was insufficient, and some of the patients who did not
develop recurrence may do so after this study.

In conclusion, the current study suggested that simulta-
neous measurement of serum SCC-Ag and s-p53-Abs at re-
currence may be useful for predicting the overall survival
after recurrence in patients with ESCC. A positive status
for both tumor markers may have an effect on prognosis
after recurrence, although the difference was not statisti-
cally significant.
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