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Background: Esophageal basaloid squamous cell carcinoma (EBSCC) is a rare malignancy.
Serum apolipoprotein A-I (APO A-I) has proved to be a potentially useful prognostic
indicator in various cancers. However, no studies have analyzed the prognostic significance
of serum APO A-I in patients with EBSCC. The aim of this study was to investigate the
prognostic impact of preoperative serum APO A-I in patients with EBSCC.

Methods: Between 2007 and 2018, a retrospective study of 4050 patients with resectable
esophageal squamous cell carcinoma (ESCC) including the levels of preoperative serum
lipids was conducted and evaluated. The best cut-off values of the preoperative serum lipids
were evaluated by receiver operating characteristic (ROC) curves. Kaplan—-Meier analyses
and Cox regression analyses were analyzed the overall survival (OS) and recurrence-free
survival (RFS). A prediction model of nomogram was developed to predict individual OS
and RFS in EBSCC.

Results: There were 53 patients enrolled in the study, which accounted for 1.31% (53/4050)
of all primary ESCC. The best cut-off point was 1.305 g/L for serum APO A-I according to
the ROC curve. Patients with lower levels of serum preoperative APO A-I were associated
with worse RFS (16.1% vs 54.5%, P = 0.006) and OS (29.0% vs 63.6%, P = 0.010). The
results indicated that serum APO A-I serves as an independent predictor in patients with
EBSCC regarding OS [hazard ratio (HR): 0.352; 95% confidence interval (CI): 0.154—0.808;
P =0.014] and RFS (HR: 0.397; 95% CI: 0.185-0.850; P = 0.017).

Conclusion: Preoperative serum APO A-I is an independent predictor regarding OS and
RFS in EBSCC. As far as we know, this is the first study in EBSCC to explore the serum
APO A-I in patients with EBSCC.

Keywords: esophageal basaloid squamous cell carcinoma, EBSCC, apolipoprotein A-I,

APO A-I, recurrence-free survival, RFS, overall survival, OS, prognosis

Introduction

As a specific subtype of squamous cell carcinoma (SCC), basaloid squamous cell
carcinoma (BSCC) was first reported in head and neck by Wain et al in 1986."
Esophageal basaloid squamous cell carcinoma (EBSCC) is a rare malignancy. Due
to the rarity of EBSCC, it is difficult to establish the standard treatment. There are
only a few case reports and small samples reports have been revealed in the
literature.” * Surgical resection is the best choice for EBSCC patients with localized
lesions according to the published studies, however, the prognosis remains
unsatisfactory.> Furthermore, EBSCC is a rare specific subtype disease with its
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own molecular features and biological behaviors, the prog-
nostic biomarkers in patients with EBSCC remain
controversial.>®

Abnormal lipid metabolism has been reported to play
a critical role in cancer progression and prognosis.”®
Apolipoprotein A-I (APO A-I), as the main protein con-
stituent of high-density lipoprotein-cholesterol (HDL-C),
is involved in the regulation of lipid metabolism.”'" In
addition, several studies have reported that APO A-I has
anti-oxidant, anti-inflammatory, anti-apoptotic, and other
atherosclerotic protective functions.''"'? Therefore, it is
intuitively possible to hypothesize that APO A-I may
also have a protective effect against cancer. Recent studies
reported that serum APO A-I is a useful predictor in

13-16 .
31 including

predicting prognosis in a variety of cancers,
ESCC.!” Furthermore, a meta-analysis including 14 stu-
dies of 9295 patients and another meta-analysis including
13 studies of 8052 patients revealed that high levels of
serum APO A-I were significantly associated with better
overall survival (OS).'®!8

EBSCC is a rare specific subtype disease with its own
molecular features and biological behavior,™® and its differ-
entiation and prognosis are worse than those of ESCC."”
Recent studies reported that serum levels of APO A-I were
significantly lower in ESCC patients than those in normal
controls, and patients with lower levels of APO A-I had poor
survival.'” To the best of our knowledge, there are no study
regarding the associations between serum APO A-I and
EBSCC so far. The aim of this study, therefore, was to
explore the prognostic impact of preoperative serum APO
A-I regarding recurrence-free survival (RFS) and OS in
patients with EBSCC. A prediction model of nomogram
based on serum APO A-I was also developed to predict

individual OS and RFS in EBSCC.

Patients and Methods
Ethics Statement

The present study was conducted in accordance with the
Declaration of Helsinki and approved by the ethics com-
mittee of Zhejiang Cancer Hospital (2020-031). The
requirement of patients’ consent was waived because of
its retrospective feature and anonymous data.

Patients

From 2007 to 2018, patients with EBSCC who underwent
curative esophagectomy were included in this retrospec-
tive study. The inclusion criteria were as follows: (1)

resectable EBSCC (TNM stage I-11I) was confirmed by
histopathology, (2) radical resection was conducted with-
out any neoadjuvant treatment, (3) patients were included
without any other tumors or distant metastases, and (4)
preoperative serum lipids, including triglyceride (TGQG),
total cholesterol (TC), apolipoprotein B (APO B), low-
density lipoprotein-cholesterol (LDL-C), HDL-C and
APO A-I, were obtained one week before surgery. The
exclusion criteria were as follows: (1) patients diagnosed
in other pathological types, (2) without radical resection or
with distant metastases, (3) treated with neoadjuvant treat-
ments before surgery, (4) malignant tumors in previous or
synchronous, (5) incomplete clinical data or preoperative
laboratory results, or (6) without detailed follow-up data.

Treatment and Follow-Up

The standard surgical resection was performed in the cur-
rent study including two procedures (Ivor Lewis for
EBSCC patients in the middle or lower third and
McKeown for EBSCC patients in the upper third) with
two-field lymphadenectomy.'®*® The clinical characteris-
tic data of EBSCC patients were obtained retrospectively
from our medical records and evaluated these data as
prognostic factors. The clinical characteristics included
age, gender, drinking and smoking histories, tumor length,
TNM stage, tumor location, vessel invasion and laboratory
results including preoperative serum TG, TC, HDL-C,
LDL-C, APO B and APO A-I. The TNM stage in this
study was conducted according to the 8th AJCC/UICC
TNM staging system.”' Smoking and drinking habits
regarding in the current study were defined as a history
of smoking and drinking in the past, whether or not the
patient was currently abstained. The follow-up results
were obtained from our hospital records. Patients were
checked every three months during the first two years,
every six months for the next three years, and once
a year thereafter. The last follow-up for the current study
was completed in March 2019.

Statistical Analyses

The best cut-off values of the serum lipids (TG, HDL-C,
LDL-C, APO B, APO A-I and TC) were evaluated by the
receiver operating characteristic (ROC) curves according to
the OS. The chi-squared test and #-test were utilized to
analyze the clinical data of EBSCC grouped by serum
APO A-I. The OS and RFS were evaluated with Cox regres-
sion analyses. Variables with statistical differences in uni-
variate analyses combined with baseline factors including
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age and gender were then subjected to multivariate analyses
by using a forward stepwise. Two prognostic nomograms
regarding RFS and OS were established based on the multi-
variate analyses results by using Cox proportional hazard
model with R 3.6.0 software.?” Calibration curves of survival
prediction for the nomogram were performed. Decision
curves and time-dependent ROC curves were also used to
evaluate the discriminative ability and predictive accuracy,
and compared with the traditional TNM staging system.
Statistical analyses were performed with SPSS 20.0 (SPSS
Inc., Chicago, IL, USA) and MedCalc 17.6 (MedCalc
Software, Ostend, Belgium). P-values less than 0.05 were
considered to be statistically significant.

Results

Baseline Characteristics

From 2007 to 2018, a total of 4050 ESCC patients who
underwent surgical resection were analyzed. There were
only 53 patients with EBSCC in this study, which
accounted for 1.31% (53/4050) of all ESCC. A mean
follow-up time for all 53 EBSCC patients was 40 months
(range: 5—138 months). Pathological results indicated that
the tumor cells were arranged in nests, lobules or trabecu-
lar basaloid cells. Nuclear palisading was arranged in the

peripheral region of tumor nests with hyaline-like materi-
als identified. Immunohistochemical results revealed that
the tumor cells were positive for P63 and P40 (Figure 1).

Correlations Between APO A-| and

Other Serum Lipids

The histograms of the serum LDL-C, HDL-C, APO B, APO
A-I, TG and TC were shown in Figure 2A-F. The mean
value of APO A-I was 1.26 + 0.24 g/L. The heatmap of
correlations between serum APO A-I and other serum lipids
were shown in Figure 2G. Positive correlations were found
between serum HDL-C and APO A-I (1=0.798, P<0.001),
TC and TG (r=0.495, P<0.001), TG and LDL-C (r=0.392,
P=0.001), TG and APO B (r=0.430, P=0.001), TC and LDL-
C (r=0.877, P<0.001), TC and APO B (r=0.855, P<0.001),
LDL-C and APO B (1=0.910, P<0.001), respectively.

Characteristics Grouped by APO A-I

The best cut-off points for serum LDL-C, HDL-C, APO B,
APO A-I, TG and TC according to the ROC curves were
3.305 mmol/L, 1.220 mmol/L, 1.010 g/L, 1.305 g/L, 1.325
mmol/L and 4.400 mmol/L, respectively (Figure 3). Based
on the cut-off value of serum APO A-I (1.305 g/L),
patients were divided into two groups (high and low

Figure | Pathological and immunohistochemical results. Tumor cells were arranged in nests, lobules or trabecular basaloid cells. Nuclear palisading was arranged in the
peripheral region of tumor nests with hyaline-like materials identified (HE: Ax200, Bx400). Tumor cells were positive for P63 (€x400) and P40 (Dx400) in immunohis-

tochemical results.
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Figure 2 The histograms (A—F) and heatmap (G) of the serum lipids. According to the heatmap, positive correlations were found between HDL-C and APO A-l (r=0.798,
P<0.001), TC and TG (r=0.495, P<0.001), TG and LDL-C (r=0.392, P=0.001), TG and APO B (r=0.430, P=0.001), TC and LDL-C (r=0.877, P<0.001), TC and APO

B (r=0.855, P<0.001), LDL-C and APO B (r=0.910, P<0.001), respectively.
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Figure 3 ROC curves analyses. ROC curves for serum LDL-C, HDL-C, APO B, APO A-l, TG and TC regarding RFS (A) and OS (B) regarding the best cut-off points.

group) for further analyses. Serum preoperative APO
A-1 was significantly associated with drinking history
(P=0.033), tumor length (P=0.025) and serum HDL-C
(P<0.001) (Table 1). Although the Ilevels of APO
A-I were higher in patients with no drinking history than

those with drinking history, no differences were found

regarding the levels of APO A-I grouped by drinking
history (1.32+0.22 g/L versus 1.23+0.24 g/L, P=0.571).

RFS, OS and Cox Regression Analyses
Patients with lower levels of preoperative serum APO
A-I were associated with worse RFS (16.1% vs 54.5%,
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Table 1 Comparison of Baseline Clinical Characteristics Based on APO a-l in EBSCC
Cases (n, %) Low Group (n=31) High Group (n=23) P-value

Age (years) 0.076
<60 22 (41.5) 16 (51.6) 6 (27.3)
>60 31 (58.5) 15 (48.4) 16 (72.7)

Gender 0.094
Female 11 (20.8) 4 (12.9) 7 (31.8)

Male 42 (79.2) 27 (87.1) 15 (68.2)

Tumor length (cm) 3.93+1.67 4.36£1.75 3.33+1.37 0.025
<30 16 (30.2) 7 (22.6) 9 (40.9) 0.152
>3.0 37 (69.8) 24 (77.4) 13 (59.1)

Tumor location 0.079
Upper/Middle 36 (67.9) 24 (77.4) 12 (54.5)

Lower 17 (32.1) 7 (22.6) 10 (45.5)

Vessel invasion 0.973
Negative 36 (67.9) 21 (67.7) 15 (68.2)

Positive 17 (32.1) 10 (32.3) 7 (31.8)

Smoking history 0.329
No 20 (37.7) 10 (32.3) 10 (45.5)

Yes 33 (62.3) 21 (67.7) 12 (54.5)

Drinking history 0.033
No 20 (37.7) 8 (25.8) 12 (54.5)

Yes 33 (62.3) 23 (74.2) 10 (45.5)

TNM stage 0.728
| 25 (47.2) 14 (45.2) 11 (50.0)

11 28 (52.8) 17 (54.8) 11 (50.0)

Surgery treatment 0.781
Ivor Lewis 35 (66.0) 20 (64.5) 15 (68.2)

McKeown 18 (34.0) Il (25.5) 7 (31.8)

Adjuvant treatment 0.075
No 39 (73.6) 20 (64.5) 19 (86.4)

Yes 14 (26.4) Il (35.5) 3 (13.6)

TC (mmol/L) 4.83£1.19 4.67£1.10 5.06x1.30 0.238
< 4.400 18 (34.0) 12 (38.7) 6 (27.3) 0386
> 4.400 35 (66.0) 19 (61.3) 16 (72.7)

TG (mmol/L) 1.24+0.54 1.25+0.61 1.23+0.45 0.920
< 1.325 33 (62.3) 19 (61.3) 14 (63.6) 0.862
> 1.325 20 (37.7) 12 (38.7) 8 (36.4)

HDL-C (mmol/L) 1.31+0.29 1.15£0.19 1.54+£0.26 <0.001
<1.220 29 (54.7) 26 (83.9) 3 (13.6) <0.001
> 1.220 24 (45.3) 5 (le.1) 19 (86.4)

LDL-C (mmol/L) 2.97£1.02 2.93+0.93 3.011.14 0.777
< 3.305 35 (66.0) 23 (74.2) 12 (54.5) 0.137
> 3.305 18 (34.0) 8 (25.8) 10 (45.5)

APO B (g/L) 0.94+0.28 0.93+0.29 0.95+£0.27 0.792
<1010 32 (60.4) 19 (61.3) 13 (59.1) 0.872
> 1.010 21 (39.6) 12 (38.7) 9 (40.9)

(Continued)
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Table | (Continued).

Cases (n, %) Low Group (n=31) High Group (n=23) P-value
BMI (kg/m?) 22.1%2.1 225424 21.6x1.5 0.113
<225 31 (58.5) 15 (48.4) 16 (72.7) 0.076
>225 22 (41.5) 16 (51.6) 6 (27.3)

Note: P-values <0.05 were shown in bold.
Abbreviations: EBSCC, esophageal basaloid squamous cell carcinoma; TC, total cholesterol; TG, triglyceride; Apo A-l, apolipoprotein A-l; Apo B, apolipoprotein B; HDL-

C, high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol; TNM, tumor, node, metastasis.

P=0.006) and OS (29.0% vs 63.6%, P=0.010) (Figure 4). In
univariate analyses, RFS was significantly associated with
tumor length (P=0.006), APO A-I (P=0.009) and TNM
stage (P=0.004) while OS was significantly associated with
TNM stage (P=0.010), tumor length (P=0.028), APO
A-I (P=0.014) and serum TG (P=0.033). Subsequently,
prognostic factors significantly associated with OS or RFS
in univariate analysis and baseline factors such as age and
gender were combined into multivariate Cox analysis. The
results revealed that serum APO A-I was an independent
indicator regarding OS [Hazard ratio (HR): 0.352; 95%
confidence interval (CI): 0.154—0.808; P=0.014)] and RFS
(HR: 0.397; 95% CI: 0.185-0.850; P=0.017) in multivariate
analyses (Tables 2 and 3).

Nomogram Analyses

Nomograms were used to predict the OS or RFS probability
for patients with EBSCC by using independent prognostic
factors (TNM, TG and APO A-I for OS) and (TNM, tumor
length and APO A-I for RFS) in multivariate analyses
(Figure 5). The survival probability of EBSCC patients (1-,
3- and 5-year OS or RFS) could be predicted according to

RFS

100 APO Al (glL)

L — <1305
— >1.305

80

16.1% vs. 54.5%, P=0.006
60 —

RFS (%)

40

20 -

this model (c-index=0.74 for OS and c-index=0.69 for RFS)
(Figure 6). The calibration curve presented an acceptable
agreement regarding the individual OS and RFS prediction.
Time-dependent ROC curve analyses revealed that the pre-
diction of nomogram was significant higher than traditional
TNM staging systems. The APO A-I-based nomogram
model had higher overall net benefits than traditional TNM
staging systems according to the decision curve analyses.

Discussion
To our knowledge, this is the first study in EBSCC patients
to investigate the prognostic role of preoperative serum APO
A-L In this retrospective study, we found that patients with
lower levels of preoperative serum APO A-I were associated
with worse RFS (16.1% vs 54.5%, P=0.006) and OS (29.0%
vs 63.6%, P=0.010). Moreover, we firstly performed
a nomogram by using TNM, TG and serum APO A-I to
predict the OS probability in patients with EBSCC.
According to this model, we can assess the prognosis (1-,
3- and S-year OS or RFS) of each patient with EBSCC.
The histopathological characteristics between EBSCC
and ESCC were different. The incidence of EBSCC ranges
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Figure 4 RFS and OS analyses. Patients with lower levels of serum APO A-l were associated with worse RFS (16.1% vs 54.5%, P=0.006; (A) and OS (29.0% vs 63.6%,

P=0.010; (B).
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Table 2 Univariate and Multivariate Analyses of RFS in EBSCC Patients
Univariate Analyses P-value Multivariate Analyses P-value
HR (95% CI) HR (95% CI)
Age (years) 0.392
<60 1.000
> 60 0.748 (0.386—1.453)
Gender 0.382
Female 1.000
Male 1.450 (0.631-3.331)
Tumor length (cm) 0.006 0.048
<30 1.000 1.000
>3.0 3.428 (1.412-8.323) 2.494 (1.010-6.160)
Tumor location 0.582
Upper/Middle 1.000
Lower 0.819 (0.401-1.671)
Vessel invasion 0.358
Negative 1.000
Positive 1.397 (0.685-2.850)
Smoking history 0.093
No 1.000
Yes 1.821 (0.905-3.664)
Drinking history 0.176
No 1.000
Yes 1.619 (0.806—-3.251)
TNM stage 0.004 0.009
| 1.000 1.000
Il 2.784 (1.378-5.627) 2.673 (1.283-5.568)
Surgery treatment 0.772
McKeown 1.000
Ivor Lewis 0.460 (0.388-1.534)
Adjuvant treatment 0.695
No 1.000
Yes 1.149 (0.573-2.302)
TC (mmol/L) 0.443
< 4.400 1.000
> 4400 1.324 (0.646-2.712)
TG (mmol/L) 0.097
< 1.325 1.000
> 1.325 1.745 (0.904-3.368)
HDL-C (mmol/L) 0.201
<1.220 1.000
> 1.220 0.644 (0.328-1.264)
LDL-C (mmol/L) 0.885
<3305 1.000
> 3.305 0.949 (0.466—1.934)
(Continued)
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Table 2 (Continued).

Univariate Analyses P-value Multivariate Analyses P-value
HR (95% CI) HR (95% CI)
APO A-l (g/L) 0.009 0.017
< 1.305 1.000 1.000
> 1.305 0.373 (0.177-0.784) 0.397 (0.185-0.850)
APO B (g/L) 0.340
< 1.010 1.000
> 1.010 0.716 (0.360-1.423)
BMI (kg/m?) 0.690
<225 1.000
> 225 0.873 (0.447-1.704)

Note: P-values <0.05 were shown in bold.

Abbreviations: EBSCC, esophageal basaloid squamous cell carcinoma; TC, total cholesterol; TG, triglyceride; Apo A-l, apolipoprotein A-I; Apo B, apolipoprotein B; HDL-
C, high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol; TNM, tumor, node, metastasis; Cl, confidence interval; HR, hazard ratio; RFS,

recurrence-free survival.

from 0.4%-5.3%.2>172%25 A study from SEER database
compared the clinical treatment and survival characteris-
tics between EBSCC and ESCC. The result revealed the
incidence was 1.1% (173/16,158).>* In current study,
the incidence of EBSCC was 1.31% (53/4050). Because
of the rarity of EBSCC and the absence of clinical trials on
the therapeutic strategy specific to EBSCC, no standard
treatment for EBSCC has been established. Surgical resec-
tion is the best treatment for patients with EBSCC, how-
ever, the prognosis remains poor. The survival difference
between EBSCC and ESCC remains controversial. Lam
et al”® reported that no significant differences regarding the
prognosis were found between patients with EBSCC and
ESCC. But Chen et al’*® and Imamhasan et al*’ revealed
that the median survival time (MST) and OS in patients
with EBSCC were significantly worse than those with well
differentiated ESCC, and similar to those of ESCC with
poor and/or moderate differentiation.

Abnormal lipid metabolism has been reported to play
a main role in progression and prognosis in a variety of
cancers.”®?® Currently, serum APO A-I, as a serum index
of nutritional and inflammatory status, became the
research focus. The preoperative serum APO A-I serves
as a useful prognostic factor in several cancers.”>”!” In
patients with ESCC, Wang et al'” reported the first study
regarding serum APO A-I in patients with ESCC. They
concluded that patients with low levels of pretreatment
serum APO A-I were significantly associated with worse
OS in ESCC. EBSCC is a rare specific subtype disease
with its own molecular features and biological behavior.>°

Furthermore, no study regarding the prognostic role of
serum APO A-I so far has been assessed in EBSCC
patients. Therefore, we conducted this retrospective study
to explore the prognostic impact of preoperative serum
APO A-I in EBSCC patients. In the current study, we
divided these 53 EBSCC patients into two groups (high
and low) based on the ROC curve. In our results, patients
with lower level of serum APO A-I were associated with
worse RFS (16.1% vs 54.5%, P=0.006) and OS (29.0% vs
63.6%, P=0.010). Therefore, we concluded that serum
APO A-I serves as an independent predictor of RFS
(P=0.017) and OS (P=0.014) in EBSCC patients in multi-
variate analyses.

The mechanism regarding APO A-I and cancer is still
unknown. However, there are several potential explana-
tions. Angiogenesis plays an important role in the progress
and metastasis of cancers.”” Recent published studies
reported that in mouse models of ovarian cancer, APO
A-I mimetic peptides reduced tumor angiogenesis and
3031 Another

progress. plausible
mechanism is that APO A-I can inhibit lysophosphatidic

suppressed  tumor
acid-induced cell growth, which is a well-known activator
of proliferation in several cancers.'® A study published in
recent years reported that APO A-I potently reduced tumor
metastasis and suppressed tumor invasion in multiple ani-
mal tumor models.’® Another study revealed that APO
A-I may exert an indirect antitumor effects by altering
the macrophages function and regulating the basic compo-
nents of immunity.*®> Therefore, researchers indicated that
elevated levels of APO A-I may predict better prognosis.

https:

7380

Dove!

Cancer Management and Research 2021:13


https://www.dovepress.com
https://www.dovepress.com

Dove Feng et al
Table 3 Univariate and Multivariate Analyses of OS in EBSCC Patients
Univariate Analyses P-value Multivariate Analyses P-value
HR (95% CI) HR (95% ClI)
Age (years) 0.102
< 60 1.000
> 60 0.543 (0.261-1.128)
Gender 0.521
Female 1.000
Male 1.375 (0.520-3.634)
Tumor length (cm) 0.028
<30 1.000
>3.0 2.954 (1.126-7.748)
Tumor location 0.350
Upper/Middle 1.000
Lower 0.679 (0.302—-1.528)
Vessel invasion 0.123
Negative 1.000
Positive 1.804 (0.853-3.814)
Smoking history 0.240
No 1.000
Yes 1.579 (0.737-3.387)
Drinking history 0.078
No 1.000
Yes 2.033 (0.924-4.475)
TNM stage 0.010 0.002
| 1.000 1.000
1] 2811 (1.277-6.185) 3.678 (1.609-8.407)
Surgery treatment 0.115
McKeown 1.000
Ivor Lewis 0.558 (0.270-1.152)
Adjuvant treatment 0.352
No 1.000
Yes 1.424 (0.677-2.995)
TC (mmol/L) 0.857
< 4.400 1.000
> 4.400 1.072 (0.500-2.298)
TG (mmol/L) 0.033 0.006
< 1.325 1.000 1.000
> 1.325 2211 (1.066—4.586) 2.906 (1.356-6.229)
HDL-C (mmol/L) 0.109
< 1.220 1.000
> 1.220 0.543 (0.257-1.145)
LDL-C (mmol/L) 0918
< 3.305 1.000
> 3.305 1.042 (0.475-2.283)
(Continued)
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Table 3 (Continued).

Univariate Analyses P-value Multivariate Analyses P-value
HR (95% CI) HR (95% CI)
APO A-l (g/L) 0.014 0.014
< 1.305 1.000 1.000
> 1.305 0.359 (0.158-0.814) 0.352 (0.154-0.808)
APO B (g/L) 0.536
< 1.010 1.000
> 1.010 0.786 (0.367—1.685)
BMI (kg/m?) 0.978
<225 1.000
> 225 1.010 (0.490-2.085)

Note: P-values <0.05 were shown in bold.

Abbreviations: EBSCC, esophageal basaloid squamous cell carcinoma; TC, total cholesterol; TG, triglyceride; Apo A-l, apolipoprotein A-I; Apo B, apolipoprotein B; HDL-
C, high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol; TNM, tumor, node, metastasis; Cl, confidence interval; HR, hazard ratio; RFS,

recurrence-free survival.

As we know, serum APO A-I, as an indicator of bio-
chemical examination, is routinely tested in daily clinical
practice, which makes it easily available. In this retro-
spective study, we have firstly found that patients with
lower levels of preoperative serum APO A-I were asso-
ciated with worse RFS and OS. Therefore, using APO
A-l as a prognostic biomarker for OS and/or RFS in
EBSCC patients is convenient and acceptable. Moreover,
clinicians can predict survival and improve treatment out-
comes according to the levels of serum APO A-L. In the
current study, according to the ROC/AUC analysis, the
optimal cut-off value for serum APO A-I in EBSCC was
1.305 g/L. According to this threshold, if a patient’s serum
APO A-I less than 1.305 g/L, it is recommended to
improve the serum APO A-I status before radical resec-
tion, or to apply adjuvant therapy after surgery.

Serum levels of APO A-I in cancer patients including
ESCC patients were significantly lower than those in
normal controls. Wang et al'’ revealed that the mean
values of APO A-I in ESCC were significantly lower
than health controls (1.21 g/L vs 1.56 g/L, P<0.001). In
the current study, the mean value of APO A-I in EBSCC
was 1.26+£0.24 g/L. Serum APOA-I as well as lipids and
cholesterol levels may be affected by many factors
including dietary and alcohol habits. In the current
study, serum APO A-I was significantly associated with
drinking history (P=0.033). However, no differences
were found about the levels of APO A-I grouped by
drinking history (1.32+0.22 g/L vs 1.23+0.24 g/L,
P=0.571). Recent studies revealed that higher alcohol

consumption was the main determinants of APO
A-I levels.>* However, the results were opposite in the
current study and another study reported by Ye et al*> in
colorectal cancer. The results indicated that patients with
no drinking history had the higher levels of APO A-I than
those with drinking history (1.08 g/L vs 1.01 g/L,
P=0.017). We analyzed the possible reasons. Firstly,
there may be some bias due to the small sample size.
Secondly, the drinking history in the current study was
defined as a history of drinking in the past, whether or not
the patient was currently abstained. Therefore, the levels
of APO A-I may be back to the starting level of
abstention.*® It should be noted that serum lipid concen-
trations may be strongly associated with dietary habits.
However, all the patients in the current study were from
the same province and the same Han nationality, their
dietary habits were similar. Although published study
reported that serum APO A-I levels did not differ

37 the results also

between the different diet groups,
should be regarding with caution.
Some potential limitations should be acknowledged.
Firstly, this is a retrospective study in a single-center.
Secondly, the sample size is small. Therefore, the statistical
efficiency is greatly reduced, which may affect the stability
of the results. However, given that EBSCC is such a rare
disease, only a small number of cases could be collected
from a single-center. Therefore, the current study also added
something novel to the literature. Thirdly, serum APO-AI as
well as lipids and cholesterol levels in plasma are affected by

many factors including dietary habits. Although previous
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Figure 5 Nomogram analyses. Nomograms based on APO A-l for predicting the |-,

study reported that serum APO A-I levels did not differ
between the different diet groups,®’ the results also should
be regarding with caution. Fourthly, this study spanned
a large period (from 2007 to 2018). The levels of APO
A-I and other lipids and cholesterol levels may be different
during the different periods. Therefore, the results also
should be regarding with caution. Fifthly, although two
recent meta-analyses reported no obvious difference in the
38.39 ¢
should be noted that the different surgical approaches may

surgical outcomes between McKeown and Ivor Lewis,

provide obvious interference to the results. Finally, two
nomogram models based on APO A-I and other prognostic
factors in the current study were conducted to predict the 1-,

06 05 04 03 02 01

3- and 5-year RFS (A) and OS (B).

3- and 5-year RFS and/or OS probability for patients with
EBSCC. However, we must acknowledge that our prognos-
tic nomogram models were only developed due to a limited
sample size, but not validated in large samples for external
or internal case verification. Therefore, the credibility and
persuasiveness of the results are further reduced. The prog-
nostic results of preoperative serum APO A-I should be
validated in future.

In conclusion, serum APO A-I serves as a useful poten-
tial predictor in EBSCC patients. As far as we know, this
is the first study to identify and investigate the prognostic
role of preoperative serum APO A-I in patients with
EBSCC.
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Figure 6 Nomogram established regarding RFS and OS prediction. The calibration curve presented an acceptable agreement for RFS (A-C) and OS (D-F). Time-
dependent ROC curve analyses revealed that the nomogram (0.70, 0.81 and 0.88 for |-, 3- and 5-year RFS prediction [G-I] and 0.72, 0.81 and 0.84 for |-, 3- and 5-year OS
prediction [J-L) was significantly higher than traditional TNM staging systems (0.63, 0.71 and 0.82 for |-, 3- and 5-year RFS prediction and 0.57, 0.64 and 0.73 for -, 3- and
5-year OS prediction). The APO A-l-based nomogram model had higher overall net benefits than traditional TNM staging systems according to the decision curve analyses in

RFS (M-O) and OS (P-R).
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