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Opinion statement

Esophageal cancer is a leading cause of cancer deaths worldwide, with an increasing
incidence in recent decades. The majority of esophageal cancers are squamous cell
carcinoma. The 5-year survival rate of esophageal squamous cell carcinoma (ESCC) is poor,
and there remains globally a pressing need for novel treatments that improve patient
outcomes and quality of life. In this review, we discuss management of localized ESCC with
an update on relevant newly published literature, including targeted therapy and novel
biomarkers. The standard treatment approach for locally advanced, resectable ESCC is
currently chemoradiation with or without surgery. Here we discuss different approaches to
endoscopic resection, surgery, and radiation therapy. Although the typical chemotherapy
regimen is a combination of a platinum with a fluoropyrimidine or paclitaxel, different
regimens are being evaluated. With the landscape of immunotherapy rapidly evolving, at
the forefront of new treatments for ESCC is immunotherapy and other targeted agents.
Ultimately, the treatment approach should be individualized to each patient.

Introduction

Esophageal cancer is a leading cause of cancer deaths
worldwide, with an increasing incidence in recent decades
[1]. In 2020 there were 604,000 new cases and 544,000

related deaths,making it the seventh-most commoncancer
and sixth-most common cause of cancer-related death
globally [2]. Approximately 90% of esophageal cancers
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worldwide are squamous cell carcinoma (ESCC) [3]. Prev-
alence and risk factors for ESCC are distinct from that of
esophageal adenocarcinoma (EAC) and vary by geograph-
ic region, environmental exposures, and patient intrinsic
factors. The highest prevalence of ESCC is found in the
esophageal cancer belt, which includes parts of northern
Iran, central Asia, andChina. EAC is predominant inNorth
America and Western Europe [4–6]. While our under-
standing of risk factors is evolving, the strongest risk factors
for ESCC in the esophageal cancer belt are low intake of
fruits and vegetables, drinking high-temperature beverages,
and higher age. In North America and Western Europe,
however, the strongest risk factors are alcohol consump-
tion and smoking [3, 7, 8].

ESCC arises in the upper and mid esophagus, whereas
EAC develops in the distal esophagus and gastroesophage-
al (GE) junction [9, 10]. Up to 10% of patients are asymp-
tomatic at diagnosis.Most patients presentwith dysphagia,
unintentional weight loss, and pain [11–13]. The gold

standard for diagnosis is esophagogastroduodenoscopy
(EGD) and biopsy [14]. Local staging ismost accurate with
endoscopic ultrasound (EUS), while cross-sectional imag-
ingwith CT, PET scanning (preferred), orMRI evaluates for
distant disease [15]. Treatment options and prognosis are
largely dependent on the American Joint Committee on
Cancer Tumor, Node, Metastasis (TNM) staging system
[16]. Locally advanced disease is treated for cure with
multi-modality therapy, while advanced disease is treated
with palliative intent.

Despite improvement in patient outcomes over the
past few decades, as of 2016 the 5-year survival (for ESCC
and EAC combined) remains relatively poor, at 47% for
localized disease and 25% for regional disease [17]. There
remains globally a pressing need in ESCC for novel treat-
ments that improve patient outcomes and quality of life
(QOL). In this review,we discussmanagement of localized
ESCC with an update on relevant newly published
literature.

Methods

We searched new publications on PubMed from approximately the past year,
9/1/2020–9/1/2021. The keywords “esophageal squamous cell carcinoma”
were used, and relevant publications were included.

Epidemiology — association with HPV

Petrelli and colleagues published a systematic review and meta-analysis that
explored the association between ESCC and human papillomavirus (HPV)
types 16 and 18. Over 100 studies have investigated the relationship between
HPV and ESCCmore broadly. This is a review and meta-analysis involving 145
prospective and retrospective studies that evaluated the incidence, risk, and
prognosis of HPV-16/18-related ESCCs in 16,484 adults. Limitations of this
study included patients being primarily from Asia, methods of HPV detection
being DNA FISH only, and lack of adjustment for covariates (such as smoking
status). Although it is unclear whether this is etiologic, HPV infection was
associated with increased risk of having ESCC (OR = 3.81; 95% CI 2.84–5.11;
P G 0.001). This suggests a moderate but significant association of HPV-16/18
with ESCC, withHPV-16/18 being detectable in 1 of 5 cases of ESCC albeit with
varying prevalence across the world [18].

Diagnostic modalities

Despite the use of EUS, CT, and PET, some reports show that staging
accuracy remains low for sensitivity of nodal involvement. Lee et al.
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conducted a review and meta-analysis to evaluate the diagnostic perfor-
mance of MRI for staging of ESCC and EAC. Twenty studies involving 984
patients were included, about 70% with ESCC. Pooled accuracy for stage
T0 versus stage T1 or higher had a sensitivity of 92% (95% CI: 82–96) and
a specificity of 67% (95% CI: 51–81). Pooled accuracy for stage T2 or
lower versus stage T3 or higher had a sensitivity of 86% (95% CI: 76–92)
and a specificity of 86% (95% CI: 75–93). Pooled accuracy for stage N0
versus stage N1 or higher had a sensitivity of 71% (95% CI: 60–80) and a
specificity of 72% (95% CI: 64–79). This suggests that MRI has high
sensitivity but low specificity for T and N staging of esophageal carcinoma.
Four of these studies directly compared MRI to CT and PET and found no
significant difference in detection accuracy. However, sensitivity rates of
MRI were superior to previously found sensitivity rates of CT and PET. The
authors suggest that due to its high sensitivity, MRI may be best used for
detecting locally advanced disease and surveillance after neoadjuvant ther-
apy [19].

Endoscopic staging and treatment

Chemoradiation (CRT) +/- surgery is the standard treatment approach for
locally advanced, resectable ESCC. For patients with T1N0 ESCC, surgery,
endoscopic resection (by ESD or EMR), or radiation therapy (RT) alone are
options, and the treatment approach should be individualized to each
patient [20–22]. The choice of endoscopic submucosal dissection (ESD)
versus endoscopic mucosal resection (EMR) is controversial. Wang et al.
conducted a meta-analysis that reviewed their safety and efficacy. A total of
1462 patients with 1650 lesions from 9 studies were included. The study
did not indicate how many patients had ESCC versus EAC. En bloc resection
rates were 67.94% with ESD versus 52.78% with EMR (OR = 19.79, p =
0.000). Complete resection rates were 75.57% with ESD versus 59.47%
with EMR (OR = 16.10, p = 0.000). The local recurrence rate was also lower
in the ESD group, indicating that ESD is superior to EMR in the treatment of
esophageal cancer [23].

A systematic review and meta-analysis conducted by Han and Sun
similarly evaluated 22 studies for the safety and efficacy of ESD versus
EMR for the treatment of superficial esophageal carcinoma (presumably
T1, although the study does not specific exact staging). Twelve of the 22
studies involved patients with SCC. Higher en bloc (OR = 43.93; 95% CI
17.16–122.44; P G 0.0001), curative (OR = 14.54; 95% CI 5.09–41.54; P G
0.0001), and R0 resection rates, and lower recurrence (OR = 0.09; 95% CI
0.04–0.19; P G 0.0001) rates were seen with ESD, but only when the lesion
size was greater than 20 mm. ESD was significantly more time-consuming
and induced more perforations than EMR. These results are significant for
ESCC. The authors concluded that ESD might be preferable for lesions
above 20 mm, EMR for lesions less than or equal to 10 mm, and both for
lesions between 11 and 20 mm [24].

Despite the lower recurrence rate demonstratedwith ESD compared to EMR,
the risk of recurrence of small lesions is measurable. One randomized trial
evaluated ESD followed by (RT) as a method to reduce recurrence of early stage
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ESCC (T1aN0M0). Seventy patients were randomized to RT or observation
following ESD. The median radiation dose was 59.4 Gy completed within 2
months after ESD. No patients had lymph node or distant recurrence, none
died, and no severe RT toxicities were reported. Three patients in the non-RT
group had mucosal recurrences, all of whom underwent a second ESD. Thus,
the 3-year cumulative recurrence-free survival (RFS) was 100% in the radiother-
apy group and 85.3% in the non-radiotherapy group (P = 0.04; hazard ratio
0.08, 95% confidence interval [CI] 0.01–0.86). Within the T1a invasion sub-
groups analyzed (T1a extending to the epithelial layer, proper mucosal layer,
and muscularis mucosa layer), there was no significant difference in RFS (P 9
0.05). RT following ESD may be a safe and effective treatment to prevent
recurrence of T1a ESCC [25].

The effectiveness of endoscopic treatment remains limited by the potential
presence of nodal disease, even when EUS does not detect it. Studies of the
risk/predictive factors for lymph node metastasis (LNM) in superficial (T1)
ESCC aim to guide the choice between endoscopic treatment and esophagec-
tomy. Xu et al. conducted a review and meta-analysis of 20 studies of 3983
patients to evaluate the risk factors for LNM in stage T1 ESCC in Asian patients
undergoing esophagectomy. Tumor size, macroscopic type of tumor (protrud-
ing and depressed type as opposed to flat type), degree of differentiation, depth
of invasion, and lympho-vascular involvement were risk factors for LNM in T1
ESCC. Age, sex, and tumor location were not. Knowledge of these risk factors
can guide the clinician in assessing a patient’s risk of LNM— if low risk, there is
a greater chance endoscopic treatment will be sufficient, as LN dissection would
not be needed. If higher risk for LNM, esophagectomy and radical lymphade-
nectomy would be more appropriate [26].

Jiang et al. conducted a similar systemic review and meta-analysis that
included 17 studies and 3775 patients with T1 ESCC. Tumor size (over 2 cm),
macroscopic tumor type (non-flat type), depth of tumor invasion (T1b stage),
poor differentiation, and lympho-vascular involvement were significantly asso-
ciated with LNM. In contrast to the study performed by Xu et al., Jiang et al.
additionally found tumor location (lower esophagus) to be associated with
LNM [27]. Of the 2291 patients for which tumor location was studied, 719
(31%) had lower esophageal tumors. One hundred seventy-eight of these
patients (25%) experienced LNM. This is compared to 1572 patients who had
upper-middle esophageal tumors, 315 (20%) of whom experienced LNM.
Although most ESCC is upper or mid-esophagus, those occurring in the lower
esophagus were associated with a higher risk of LNM. This may be due to the
lymphatic drainage system. During embryogenesis, the middle esophagus and
lower esophagus stretch as lymphatic networks develop in the submucosal
layer, allowing skip LNM to later develop [28].

The preSANO trial (ESCC and EAC) compared the presence of tumor in
the pathologic specimen versus endoscopic biopsies obtained after CRT in
order to assess the predictive value of these biopsies to detect pathologic
residual disease. Resection specimens and endoscopic biopsies were
reviewed independently by two GI pathologists. One hundred nineteen
patients were enrolled. Residual tumor was present in the endoscopic
biopsies in 70 patients, confirmed on histological analysis of the resected
specimen. Nine of these patients had ESCC versus 49 with EAC. Residual
tumor was present in the resection specimen from 27 of the other 49
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patients despite endoscopic biopsies being negative, making the negative
predictive value of endoscopic biopsy low (see Table 1). Of these 27
patients, residual tumor was located in the mucosa in 18 and in the
submucosa beneath tumor-free mucosa in 8. Thus, most of the residual
disease after nCRT missed by endoscopic biopsies was located in the
mucosa. More sampling, sampling larger areas of esophageal mucosa,
and considering submucosal biopsies could potentially improve active
surveillance after nCRT with surgery [29].

Surgery

To study an alternative approach to conventional esophagectomy, Rezai et al.
examined the use of a combined mediastinoscopic approach (video
mediastinoscope-assisted esophagolysis with trans-hiatal esophagectomy) versus
conventional trans-hiatal esophagectomy in patients with esophageal cancer, pri-
marily ESCC (58 out of 62). Patients in the first group underwent trans-hiatal
esophagectomy, while patients in the experimental group underwent release of the
thoracic esophagus through a neck incision (mediastinal esophagolysis) using a
mediastinoscope as part of the trans-hiatal approach. The mean volume of blood
loss during the operation, mean operative time, intensive care unit stay, cardiopul-
monary complications, and early postoperative complications were lower in the
mediastinoscope group, and the number of resectedmediastinal lymph nodes was
greater. The results of this small study indicate that videomediastinoscope-assisted
esophagolysis with trans-hiatal esophagectomy is safe and may reduce morbidity
and mortality in ESCC patients [30]. Another risk of esophagectomy is complica-
tions from esophageal reconstruction. Tissue engineering using artificial scaffolding
as an alternative technique for esophageal defect repair is under investigation in
animal models. This approach improved survival, but graft stenosis and lack of
motility were problematic and may limit use in humans [31].

The ideal scope of LN excision is debated. A number of comparative studies
of three- versus two-field nodal dissection have been performed but with
inconsistent results. Some have shown higher postoperative morbidity and
mortality with more extensive lymphadenectomy, while others have shown
lower LNM rate and improved long-term survival. These studies have largely
discussed ESCC and EAC homogeneously despite current evidence suggesting a
lower rate of LNM in ESCC. Ameta-analysis byWang et al. included 8 studies of
1676 patients with ESCC. Three-field lymphadenectomy yielded more total
excised (not necessarily malignant) LN but also more blood loss and higher

Table 1. Sensitivity, specificity, PPV, and NPV of endoscopic biopsy versus surgical specimen

Endoscopic biopsy Surgical specimen
Sensitivity 72% 100%

Specificity 100% 100%

Positive predictive value (PPV) 100% 100%

Negative predictive value (NPV) 45% 100%
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rate of the anastomotic fistula. There were no significant differences regarding
number of malignant lymph nodes, OS, operation time, recurrent laryngeal
nerve injury, pneumonia, chylothorax, anastomotic stenosis, ileus, cervical
nodal recurrence, or hospital mortality. This indicates two-field lymphadenec-
tomy may be preferred over three-field lymphadenectomy for use in ESCC,
although further studies are needed [32].

Combined modality therapy including surgery

The multicenter, phase III NEOCRTEC5010 trial evaluated outcomes after
neoadjuvant CRT followed by surgery compared with surgery alone for locally
advanced ESCC. Four hundred eleven patients were randomly assigned in a
1:1 ratio received neoadjuvant CRT (2 cycles of vinorelbine/cisplatin + con-
current RT – 40.0 Gy in 20 fractions) plus surgery (CRT + S) or surgery alone
(S). At a median follow-up of 51.9 months, 62 patients (33.7%) in the CRT +
S group versus 104 patients (45.8%) in the S group experienced recurrences
(P = 0.013). The CRT + S group had significantly better loco-regional failure-
free survival (P = 0.012) and lower distant metastasis-free survival (P = 0.028)
than the S group. Recurrences occurred earlier in the S group (P = 0.053) and
late relapses were more frequent in the CRT + S group (P = 0.029). The
neoadjuvant CRT regimen was associated with significantly reduced loco-
regional and distant recurrences compared with surgery alone, lending addi-
tional support to CRT plus surgery versus surgery alone for the treatment of
locally advanced ESCC [33].

Choice of CRT regimen

Combined modality therapy utilizing CRT with or without surgery for T2 or
greater disease is standard of care [21]. Combinations of a platinum with a
fluoropyrimidine or paclitaxel and radiotherapy are the norm, with the CROSS
trial showing a greater benefit in ESCC versus EAC [34]. Induction chemother-
apy is another option for patients undergoing surgery. There are also a number
chemotherapy regimens used in this setting. Several recent studies evaluated
both approaches.

Amulticenter, randomized phase II trial compared concurrent CRT using either
S-1 or S-1 and cisplatin in patients with inoperable ESCC. One hundred five
patients were randomized and 89 were evaluable. Endoscopic complete response
rate (46.9% in S-1 group versus 52.5% in S-1/cisplatin; similar to previous reports
fromother studies), OS (26months versus not reached), and PFS (progression-free
survival; 20 versus 21months) were not significantly different after a mean follow-
up time of 23 months. S-1 had less gastrointestinal and hematologic toxicities. A
phase III trial is needed to confirm these findings [35].

Liu et al. investigated induction chemotherapy with docetaxel and cisplatin
followed by definitive CRT versus CRT alone in patients with thoracic ESCC
whowere not surgical candidates. The CRT regimenwas docetaxel/cisplatin and
60.0 Gy RT in 28 fractions. Response rate was 64.5% with induction chemo-
therapy versus 61.8% in the CRT alone group (P = 0.152). The 3-year survival
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rate was similar (41.8% versus 38.1%; P = 0.584; hazard ratio, 0.88; 95% CI,
0.54–1.41). Grade 3–5 AEs were similar. Given that induction chemotherapy
did not improve RR or OS, different induction chemotherapy regimens or
patient subgroups may need to be studied [36].

Radiation therapy approach

Recent studies evaluated types of radiation, radiation resistance, and risk of
recurrence following treatment with various RT modalities. Types of radiation
studied include conventional field irradiation (CFI), elective nodal irradiation
(ENI), involved-field irradiation (IFI), simultaneous integrated boost technique
(SIBT), or intensity modulated radiotherapy (IMRT). Lyu et al. compared the
effects of ENI versus IFI on long-term survival in stage II-III thoracic ESCC. Two
hundred twenty-eight patients in China were enrolled. Chemotherapy was
given concurrently with and following radiotherapy. Chemotherapy regimen
was docetaxel and cisplatin. OS was 32.5 months with ENI versus 34.9 with IFI.
After 5 years, OS was 29.8% with ENI and 30.7% with IFI. PFS was similarly
insignificant. Significant decreases were seen in treatment-related esophagitis
and pneumonitis with IFI versus ENI. The authors suggest IFImay be superior to
ENI in treatment of stage II–III thoracic ESCC due to improved rates of adverse
effects, with a similar effect on long-term survival [37]. In contrast, Xie et al.
compared CRTwith ENI versus CFI in 352 patients with locally advanced ESCC.
CRT with paclitaxel/cisplatin was combined with 60 Gy of RT over 30 fractions.
ENI significantly improved OS compared with CFI (median, 38.5 versus 22.6
months; HR, 0.74; P = 0.018) [38]. These trials taken together highlight the
importance of individualized radiation plans based on cancer stage and tumor
location.

Zhang et al. evaluated long-term survival and late adverse events (AEs) with
radiation dose escalation by SIBT for locally advanced thoracic ESCC in an
effort to better delineate the optimal radiation dose in CRT. Patients received
escalating doses of RT at 4 levels (up to 70 Gy) concurrent with 2 cycles of
cisplatin/fluorouracil followed by 2 additional cycles of chemotherapy. The 3-
year OS rate was 57.6%with a PFS rate of 41%. There was favorable survival and
tolerability with 63Gy/50.4Gy (boosting gross tumor to 63Gywhile 50.4 Gy is
delivered to subclinical disease) in 28 fractions. Maximal dose to the esophagus
was a significant predictor of SAEs [39]. Similarly, Ristau et al. studied SIBT in
definitive RT. 70% of 101 total patients had ESCC. Definitive CRT or IMRT
alone was given. CRT regimens involved IMRT and either cisplatin/5-FU, FOL-
FOX, or cetuximab. 58.8 Gy to the gross tumor and LNmetastases and 50.4 Gy
in 28 fraction to the primary tumor and elective LN was used. With a median
follow-up of 17 months for the entire cohort, OS was 63.9% at 1 year and
37.6% at 3 years. OS, PFS, and local control rate (LCR) were at 63.9%, 53.9%
and 59.9% after 1 year and 37.6%, 34.5%, and 36.1% after 3 years. Sixteen
patients (15.8%) developed loco-regional recurrence within the RT field. 47.5%
of patients experienced at least 1 grade III toxicity (mostly dysphagia) during RT.
The use of concurrent chemotherapy was strongly associated with longer OS,
PFS, and LCR. The authors concluded IMRT use in definitive CRT/RT is safe and
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feasible, with acceptable survival rates and moderate toxicity. Prospective stud-
ies are needed [40].

Immunotherapy and targeted therapy

The landscape of immunotherapy is rapidly evolving, and at the forefront of
new treatments for ESCC is immunotherapy and other targeted agents [41]. The
CheckMate 577 trial involved 794 patients with resected stage II or III esopha-
geal or GE junction cancer (30% ESCC) who had pathologic residual disease
after trimodality therapy. Patients were randomized to receive either nivolumab
or placebo. After a median follow-up of 24.4 months, disease-free survival was
significantly longer in the nivolumab group, at 22.4 months (95% CI, 16.6–
34.0) compared with 11 months (95% CI, 8.3–14.3) in the placebo group. The
increased survival did not depend on programmed cell death ligand-1 (PD-L1)
status. Health-related QOL was not adversely affected [42]. The US Food and
Drug Administration (FDA) has now approved nivolumab for this use.

In a major leap forward, nivolumab was also approved by the US FDA in
June of 2020 for the treatment of patients with unresectable advanced, recur-
rent, or metastatic ESCC after prior fluoropyrimidine- and platinum-based
chemotherapy. This was based on results of the ATTRACTION-3 trial. Patients
were randomized to receive either nivolumab or docetaxel/paclitaxel. Patients
in the nivolumab group showed significantly greater OS of 10.9 months com-
pared with 8.4 months in the chemotherapy group (hazard ratio = 0.77; 95%
confidence interval: 0.62–0.96; p = .0189). In addition to demonstrating an
overall survival benefit, the nivolumab group experienced less treatment-
emergent or serious AE. Of note, the use of nivolumab in patients with ESCC
was associated with a higher risk of esophageal fistula and pneumonitis than
when used in patients with other cancer types [43].

Additional targeted treatments for ESCC have not completed phase III trials,
but some show promising results in phase II clinical trials (see Table 2). These
include the immune checkpoint inhibitors targeting the programmed cell death
1 (PD-1) receptors — nivolumab, pembrolizumab, and camrelizumab — the
cyclin-dependent kinase 4/6 inhibitor palbociclib, and several tyrosine kinase
inhibitors (apatinib, afatinib, anlotinib, icotinib, and erlotinib). In KEYNOTE-
181, for example, pembrolizumab versus chemotherapy (investigator’s choice
of paclitaxel, docetaxel, or irinotecan) as second-line treatment for advanced,
unresectable esophageal cancer was evaluated. Median OS in ESCC was pro-
longed with pembrolizumab (8.2 months versus 7.1 months; HR, 0.78 [95%
CI, 0.63 to 0.96]; P = .0095) in patients with PD-L1 CPS (combined positive
score) ≥ 10 with fewer treatment-related AE (18.2% versus 40.9% experienced
grade 3–5 AE). The results for locally advanced and unresectable ESCC were
similarly favorable [44].

Biomarkers

Many trials include an evaluation of predictive biomarkers. The most common-
ly used biomarker for prediction of activity of PD-1 blocking drugs is the PD-L1
CPS. In KEYNOTE-181 pembrolizumab improved OS versus chemotherapy as
second-line treatment of advanced, unresectable esophageal cancer only when
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PD-L1 CPS was ≥ 10 [44]. In contrast, in KEYNOTE-590 pembrolizumab plus
chemotherapy versus chemotherapy alone improved OS and PFS in ESCC
regardless of CPS score [45]. Correlation of treatment response with biomarker
presence is not limited to monoclonal antibody based therapies. Studies are
demonstrating this with other types of targeted therapies as well (see Table 3).

HER2 overexpression is a predictive marker in EAC. Regarding expression in
ESCC, a systematic review and meta-analysis by Egebjerg et al. showed the
estimated prevalence of HER2 positivity in ESCC to be 10% as assessed by in
situ hybridization (ISH) and 8.6% as assessed by initial immunohistochemistry
(IHC) followed by ISH, indicating potential for anti-HER2 targeted therapy in
ESCC, for which there are studies underway [53].

A few recent studies regarding the genomics of ESCC aim to better elucidate
shared genetic susceptibility between ESCC and other cancer types the genetic
basis of radiation therapy resistance, and possible clinical utility of genes as
prognostic factors [60]. Zhou et al. identified common gene signatures and
functional pathways shared between the most common double primary aero-
digestive tumors with a poor prognosis — hypopharyngeal and esophageal
SCC, thus contributing to our understanding of the molecular mechanisms of
ESCC carcinogenesis and progression. Forty-three differentially expressed genes
were identified, 25 upregulated and 18 downregulated genes. Survival analysis
showed SERPINE1 and SPP1 to be related to poor prognosis in patients with
ESCC and hypopharyngeal SCC [61]. Yang et al. did whole-exome sequencing
to evaluate the genetic basis of RT resistance in ESCC. This was performed on 42
patient samples obtained throughout the course of RT. Single-cell whole-exome
sequencing was done on 147 cells from 2 patients. Significant allelic changes
occurred during irradiation, including modulation of 42 putative radio-
responsive genes including MAML3, CDKN2A, NFE2L2, GAS2L2, OBSCN,
and TP53. Mutations in ten genes predicted improved prognosis, while those
in 18 genes were associated with significantly shortened time to loco-regional
recurrence [62].

One retrospective study aimed to develop a prognostic model for clinical
stratification of stage IB/IIA ESCC to screen out subgroups with poor prognosis
prior to undergoing esophagectomy. One hundred fifty-three patients with a
history of IB/IIAA ESCC who had undergone esophagectomy were retrospec-
tively analyzed, including the analysis of PD-L1 expression in their paraffin
tissue. Univariable and multivariable analyses identified pTNM stage, number
of lymph nodes, and PD-L1 expression as independent predictors of OS. All
were adversely related with OS. These components comprise their three-factor
prognostic score, which demonstrated an advantage over purely TNM staging in
the ability to identify high-risk patients (C-index = 0.774 versus C-index =
0.570, P G 0.001) [63].

Palliative treatment

Palliative treatment is individualized with the goal of maximizing QOL. Persis-
tent dysphagia can be palliated with self-expanding metal stent (SEMS) inser-
tion, but recurrent dysphagia often requires repeat intervention. A multicenter,
open-label, randomized, controlled phase III trial evaluated the efficacy of
palliative adjuvant external beam radiotherapy (EBRT) after esophageal cancer

Approach to Localized Squamous Cell Cancer of the Esophagus Weidenbaum and Gibson 1381



Ta
bl
e
3.

Ov
er
vi
ew

of
bi
om

ar
ke
rs

re
ce
nt
ly

st
ud

ie
d
in

ES
CC

N
am

e/
au
th
or
s

Bi
om

ar
ke
r

st
ud

ie
d

St
ud

y
ty
pe

Tu
m
or

ty
pe

Ke
y
fi
nd

in
gs

KE
YN

OT
E-
18
1

[4
4]

PD
-1

Ph
as
e
II
I
cl
in
ic
al
tr
ia
l

Ad
va
nc
ed
,u

nr
es
ec
ta
bl
e

es
op
ha
ge
al
ca
nc
er

(6
3%

ES
CC
)

OS
w
as

si
gn
ifi
ca
nt
ly
lo
ng
er

w
it
h
pe
m
br
ol
iz
um

ab
w
he
n

PD
-L
1
CP
S
sc
or
e
≥
10

an
d
w
it
h
fe
w
er

tr
ea
tm

en
t-
re
la
te
d

AE
.

KE
YN

OT
E-
59
0

[4
5]

PD
-1

Ph
as
e
II
I
cl
in
ic
al
tr
ia
l

Lo
ca
lly

ad
va
nc
ed
,

un
re
se
ct
ab
le
,o

r
m
et
as
ta
ti
c
es
op
ha
ge
al

ca
nc
er

(7
3%

ES
CC
)

OS
an
d
PF
S
w
er
e
si
gn
ifi
ca
nt
ly
lo
ng
er
w
it
h
pe
m
br
ol
iz
um

ab
+

ch
em

ot
he
ra
py

(c
is
pl
at
in

+
5-
FU
)
irr
es
pe
ct
iv
e
of

PD
-L
1

CP
S
sc
or
e,
vs
.p

la
ce
bo

+
th
e
sa
m
e
ch
em

ot
he
ra
py

re
gi
m
en
.

Eg
eb
je
rg

et
al
.

[5
3]

H
ER
2

Sy
st
em

at
ic
re
vi
ew

an
d

m
et
a-
an
al
ys
is
in
vo
lv
in
g

18
st
ud
ie
s

ES
CC
,u

ns
pe
ci
fie

d
st
ag
e

Es
ti
m
at
ed

pr
ev
al
en
ce

of
H
ER
2
po
si
ti
vi
ty

w
as

10
%

by
IS
H

an
d
8.
6%

by
IH
C
fo
llo
w
ed

by
IS
H
.

Zh
an
g
et

al
.[
54
]

AN
O1

Sy
st
em

at
ic
re
vi
ew

an
d

m
et
a-
an
al
ys
is
in
vo
lv
in
g

on
e
re
le
va
nt

st
ud
y

ES
CC
,u

ns
pe
ci
fie

d
st
ag
e

AN
O1

ov
er
ex
pr
es
si
on

w
as

si
gn
ifi
ca
nt
ly
as
so
ci
at
ed

w
it
h

po
or

OS
.

Zh
ao

et
al
.[
55
]

Oc
t4

Sy
st
em

at
ic
re
vi
ew

an
d

m
et
a-
an
al
ys
is
in
vo
lv
in
g

tw
o
re
le
va
nt

st
ud
ie
s

ES
CC
,u

ns
pe
ci
fie

d
st
ag
e

Oc
t4

ov
er
ex
pr
es
si
on

w
as

si
gn
ifi
ca
nt
ly
as
so
ci
at
ed

w
it
h
po
or

OS
.

Is
hi
ba
sh
ie
ta

l.
[5
6]

PL
R

Sy
st
em

at
ic
re
vi
ew

an
d

m
et
a-
an
al
ys
is
in
vo
lv
in
g

10
re
tr
os
pe
ct
iv
e

re
vi
ew

s

ES
CC
,v
ar
io
us

st
ag
es

H
ig
h
PL
R
w
as

si
gn
ifi
ca
nt
ly
as
so
ci
at
ed

w
it
h
po
or

OS
.

Is
hi
ba
sh
ie
ta

l.
[5
6]

Pl
at
el
et

co
un
t

Sy
st
em

at
ic
re
vi
ew

an
d

m
et
a-
an
al
ys
is
in
vo
lv
in
g

fo
ur

re
tr
os
pe
ct
iv
e

re
vi
ew

s

ES
CC
,v
ar
io
us

st
ag
es

Pl
at
el
et

co
un
t
w
as

a
no
n-
in
de
pe
nd
en
t
pr
og
no
st
ic
fa
ct
or

fo
rO

S.

Is
hi
ba
sh
ie
ta

l.
[5
6]

PD
W

Sy
st
em

at
ic
re
vi
ew

an
d

m
et
a-
an
al
ys
is
in
vo
lv
in
g

th
re
e
re
tr
os
pe
ct
iv
e

re
vi
ew

s

ES
CC
,v
ar
io
us

st
ag
es

PD
W
w
as

a
no
n-
in
de
pe
nd
en
t
pr
og
no
st
ic
fa
ct
or

fo
rO

S.

Is
hi
ba
sh
ie
ta

l.
[5
6]

M
PV

Sy
st
em

at
ic
re
vi
ew

an
d

m
et
a-
an
al
ys
is
in
vo
lv
in
g

th
re
e
re
tr
os
pe
ct
iv
e

re
vi
ew

s

ES
CC
,v
ar
io
us

st
ag
es

M
PV

w
as

a
no
n-
in
de
pe
nd
en
t
pr
og
no
st
ic
fa
ct
or

fo
rO

S.

Li
u
et

al
.[
57
]

ct
DN

A
Si
ng
le
-c
en
te
rc
oh
or
ts
tu
dy

in
vo
lv
in
g
23

pa
ti
en
ts

Re
se
ct
ab
le
ES
CC
,v
ar
io
us

st
ag
es

ct
DN

A
de
te
ct
io
n
af
te
rt
um

or
re
se
ct
io
n
w
as

si
gn
ifi
ca
nt
ly

as
so
ci
at
ed

sh
or
te
rO

S
an
d
hi
gh
er
re
la
ps
e
ra
te
sc
om

pa
re
d

to
po
st
op
er
at
iv
e
ct
DN

A-
ne
ga
ti
ve

st
at
us
.

1382 Upper Gastrointestinal Cancers (JD Berlin, Section Editor)



Ta
bl
e
3.

(C
on
ti
nu
ed
)

N
am

e/
au
th
or
s

Bi
om

ar
ke
r

st
ud

ie
d

St
ud

y
ty
pe

Tu
m
or

ty
pe

Ke
y
fi
nd

in
gs

Ji
a
et

al
.[
58
]

ct
DN

A
Si
ng
le
-c
en
te
rc
oh
or
ts
tu
dy

in
vo
lv
in
g
25

pa
ti
en
ts

Lo
ca
lly

ad
va
nc
ed

ES
CC

ct
DN

A
po
si
ti
vi
ty
in
po
st
-r
ad
ia
ti
on

sa
m
pl
e
w
as

si
gn
ifi
ca
nt
ly

as
so
ci
at
ed

w
it
h
a
lo
w
er

OS
an
d
PF
S
co
m
pa
re
d
to

pa
ti
en
ts
w
it
h
ct
DN

A-
ne
ga
ti
ve

po
st
-r
ad
ia
ti
on

sa
m
pl
es
.

Uj
iie

et
al
.[
59
]

ct
DN

A
Si
ng
le
-c
en
te
rc
oh
or
ts
tu
dy

in
vo
lv
in
g
30

pa
ti
en
ts

ES
CC
,p

rim
ar
ily

st
ag
es

II
–
II
I

Fo
llo
w
in
g
ne
oa
dj
uv
an
t5

-F
U
an
d
ci
sp
la
ti
n,
ea
rly

re
cu
rr
en
ce

w
as

as
so
ci
at
ed

w
it
h
a
si
gn
ifi
ca
nt
ly
hi
gh
er

nu
m
be
ro

f
to
ta
lc
irc
ul
at
in
g
tu
m
or

ce
lls

be
fo
re
ch
em

ot
he
ra
py

an
d
a

si
gn
ifi
ca
nt
ly
hi
gh
er

nu
m
be
ro

fm
es
en
ch
ym

al
-t
yp
e

ci
rc
ul
at
in
g
tu
m
or

ce
lls

af
te
rc
he
m
ot
he
ra
py

w
he
n

co
m
pa
re
d
to

th
e
gr
ou
p
w
it
ho
ut

re
cu
rr
en
ce
.

AE
,a
dv
er
se

ev
en
ts
;A
NO

1,
an
oc
ta
m
in
-1
;c
tD
NA

,c
irc
ul
at
in
g
tu
m
or
DN

A
(p
er
ip
he
ra
lb
lo
od
);
ES
CC
,e
so
ph
ag
ea
ls
qu
am

ou
sc
el
lc
ar
ci
no
m
a;
HE

R2
,h
um

an
ep
id
er
m
al
gr
ow

th
fa
ct
or
re
ce
pt
or
-

2;
IH
C,
im
m
un
oh
is
to
ch
em

is
tr
y;
IS
H,

in
si
tu

hy
br
id
iz
at
io
n;

M
PV
,m

ea
n
pl
at
el
et

vo
lu
m
e;
Oc
t4
,o

ct
am

er
-b
in
di
ng

tr
an
sc
rip

tio
n
fa
ct
or
;O

S,
ov
er
al
ls
ur
vi
va
l;
PD

-1
,p

ro
gr
am

m
ed

ce
ll
de
at
h

pr
ot
ei
n-
1;

PD
-L
1
CP
S,
pr
og
ra
m
m
ed

ce
ll
de
at
h
lig
an
d-
1
co
m
bi
ne
d
po
si
ti
ve

sc
or
e;
PD

W
,p

la
te
le
t
di
st
rib

ut
io
n
w
id
th
;P

FS
,p

ro
gr
es
si
on
-f
re
e
su
rv
iv
al
;P

LR
,p

la
te
le
t-
to
-ly
m
ph
oc
yt
e
ra
ti
o

Approach to Localized Squamous Cell Cancer of the Esophagus Weidenbaum and Gibson 1383



stenting compared with stenting alone in preventing dysphagia deterioration
and reducing healthcare service use (clinician visits, nursing home visits, hos-
pice care, and medication use) in 220 patients with esophageal or GE junction
carcinoma after SEMS insertion. One-third of patients had ESCC versus EAC. In
the EBRT group, RT was given within 4 weeks of stent insertion, preferably 2
weeks. No additional benefit was provided by palliative radiotherapy given
concurrently with SEMS insertion [64].
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