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Introduction

Esophageal cancer is the eighth most common cancer and the sixth most common cause of cancer
mortality in the world.1 In 2020, an estimated 604000 new esophageal cancer cases were diagnosed and
544000 related deaths occurred globally.2 The incidence of esophageal cancer in India is moderately high;
According to a data from cancer registries in India, esophageal cancer is the second most common cancer
among males and the fourth most common cancer among females.3 There are two major histological types
of esophageal cancer, squamous cell carcinoma and adenocarcinoma. Squamous cell carcinoma dominates
globally.4 Incidence rates for adenocarcinoma of the esophagus have been increasing dramatically in
several Western countries. Established risk factors for esophageal adenocarcinoma are gastroesophageal
reflux symptoms5, obesity6 and tobacco smoking6, while squamous cell carcinoma is mainly associated
with tobacco smoking and excessive alcohol intake.7,8 Most esophageal adenocarcinomas arise from a
region of Barrett's metaplasia, which is due to gastroesophageal reflux disease (GERD). Other risk factors
implicated in carcinoma esophagus are low socio-economic status, diet poor in fruits and nutrition, and
tylosis. Epidemiological studies are limited in this malignancy. With this idea, we have conducted a
prospective observational study to identify clinical demographics, chemotherapy response and genomic

details in patients with carcinoma esophagus at a tertiary care hospital in India.

Material and Methods

The study was carried out at a tertiary care centre - Medanta, the Medicity. Sixty four patients of
histologically confirmed newly diagnosed, esophageal cancer who had presented to department of Medical
Oncology, Medanta, the Medicity were included in our study. Prospective, Observational study was
conducted over a period of 18 months. This was an institute-based study and the available data was

collected.

The patients with biopsy proven, newly diagnosed, esophageal and gastro-esophageal junction cancer with
age > 18 years were included in the study. Patients who had already taken treatment for esophageal cancer,

or having concomitant malignancy, history of previous malignancy were excluded.

Patient’s relevant history was taken along with other required parameters, risk factors, and significant
comorbidities etc. They were further evaluated with relevant imaging study and their diagnosis confirmed
with biopsy. Histological confirmation via biopsy of the primary neoplasm was preferable, however if
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unfeasible, histological confirmation of the metastatic lesion was mandatory before initiation of definitive
therapy. Immunohistochemistry markers were applied as per standard practice guidelines. Staging
procedures included endoscopic ultrasound (EUS), imaging studies in the form of whole-body Positron
Emission Tomography (PET) CECT scan or computerized tomography (CT) of the chest and abdomen.
Other tests for functional assessment included complete blood counts, liver function tests, renal function

tests, and 2D echocardiogram (Detailed information in data collection form).

The demographic information and relevant histories were taken, which included age of the patient at
cancer diagnosis, family history of esophageal cancer, personal history and treatment history and
histopathological confirmation was done with Biopsy. After all laboratory and radiological information
gathered, TNM staging was done. We also included patients with tumors involving the GEJ in our study
[Defined as per AJCC 7th edition]9. Chemotherapy details including toxicities were noted. Patients who
had completed planned treatment were eligible for response assessment. Response was evaluated using
RECIST 1.1 (Response Evaluation Criteria In Solid Tumors) criteria. Patients who received adjuvant
postoperative chemotherapy underwent assessment with CECT chest and abdomen at completion of
treatment and were followed for six months to observe for DFS.

Statistical Analysis

Descriptive analysis of parametric parameters were expressed as means and standard deviation.
Categorical/Ordinal data was expressed as percentage, median and range. Cross tables were generated,
and chi square test was used for comparisons & associations. The assessment of normality of data was
tested using the Kolmogorov-Smirnov-Test. Student t- test was used for comparison of quantitative
parameters for normally distributed data and Mann Whitney U Test for non-normally distributed data. All
statistical tests were two-sided, and P values less than 0.05 will be considered as statistically significant.

SPSS software, version 24.0 was used for analysis.
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Results

Total 64 patients of carcinoma esophagus were enrolled in our study. 32 (66 %) were males, and 22 (34
%) were females. (Table 1) Males constituted almost twice as females. Age group between 56-70 years
constituted the most 34 (56%) of our study population. Mean age of our study population was 60 (+ 11)
years. Tobacco as a risk factor was observed in nearly 70% of study population. 80% of SCC patients had
tobacco as a risk factor, which was statistically significant. Alcohol consumption was noticed in nearly
50% of patients. More than 50% of SCC patients had alcohol as a risk factor.

Dysphagia was most common presenting symptom 56 (88%) followed by weight loss 28 (44%) and
vomiting 16 (25%). Middle one-third thoracic esophagus region was commonest (nearly 50%) location

for tumor.

Statistically significant association of vomiting with middle one-third thoracic esophagus and of reflux
symptoms with distal esophagus was found. SCC was predominant (nearly 80%) histology type in our
study. SCC histology was exclusively present in cervical, upper and middle one-third thoracic esophagus.

Distal esophagus was predominated by ADC histology.

Grade 2— moderately differentiated esophagus carcinoma was most common grade of differentiation
(Table 2). No significant correlation of HPE grading and tumor location was found. In our study
population, T3 was the most common tumor stage and N1 was commonest nodal stage. Males
outnumbered females in all stages. Metastatic disease was present in nearly one-quarter of study group.
Males constituted predominantly in metastatic disease which was statistically significant.

Stage 111 (nearly 50%) was the most common stage. Nodal followed by pulmonary was most common site
of metastasis. In our study, 94% of the total patients enrolled started on chemotherapy (Figure 1).
Regimens used were in accordance to standard practice guidelines. 11 patients received adjuvant
chemotherapy and DFS was studied in this study population. Objective response rate (ORR) to first line
chemotherapy was studied in 43 (67%) patients. Objective response rate (CR & PR) observed was 80%
in definitive concurrent chemo radiation group, 53% in neoadjuvant therapy arm, 66% in perioperative
chemotherapy arm and 20% in palliative chemotherapy group (Table 3). Disease control rate (CR, PR and

SD) in palliative chemotherapy arm in our study was 53%.

Most common grade 3 or 4 toxicities recorded were mucositis and Gl toxicity (diarrhoea or vomiting).

Treatment-related deaths observed were 5%.
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Gender Number (n=64)
F 22 (34.4%)
M 42 (65.6%)
Age group ( Years)
<40 5 (7.8%)
41-55 10 (15.6%)
56 — 70 36 (56.3%)
> 70 13 (20.3%)
Co-morbidities
DM 18 (28.1%)
HTN 17 (26.6%)
CAD 3 (4.7%)
OTHERS 14 (21.9%)
Tobacco
Yes 44 (68.75%)
No 20 (31.25%)
Alcohol
Yes 30 (46.90%)
No 34 (53.10%)
Tobacco SCC (n=50) Adenocarcinoma (n=14)
Yes 40 (80.0 %) 4 (28.5%)
No 10 (20.0%) 10 (71.5%)
Alcohol SCC (n=50) Adenocarcinoma (n=14)
Yes 26 (52.0 %) 4 (28.5%)
No 24 (48.0 %) 10 (71.5%)
Symptomatology Number (n=64)
Dysphagia 56 (87.5%)
Weightloss 28 (43.8%)
\omiting 16 (25.0%)
Reflux Symptoms 8 (12.5%)
Cough 7 (10.9%)
Hoarseness 7 (10.9%)
Others 8 (12.5%)
Location (Esophagus) Number (n=64)
Cervical 5 (7.8%)
Upper Thoracic 11 (17.2%)
Middle Thoracic 31 (48.4%0
Lower Thoracic 12 (18.8%)
GEJ 5 (7.8%)
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Location Dysphagia (Number) Vomiting (Number)
Cervical 5 (8.9%) 0 (0.0%)
Upper Thoracic 10 (17.9%) 0 (0.0%)
Middle Thoracic 29 (51.8%) 14 (87.5%)
Lower Thoracic 9 (16.1%) 1 (6.3%)
Gastroesophageal Junction 3 (5.4%) 1 (6.3%)

Chi square  7.039
Chi square 13.89

p value 0.134
p value 0.008

Location Reflux symptoms Number Weight loss Number
Cervical 0 (0.0%) 3 (10.7%)
Upper Thoracic 1 (12.5%) 4 (14.3%)
Middle Thoracic 1 (12.5%) 12 (42.9%)
Lower Thoracic 5 (62.5%) 8 (28.6%)
Gastroesophageal Junction 1 (12.5%) 1 (3.6%)
Histopathology Number (n=64)
SCC 50 (78.1%)
Adenocarcinoma 14 (21.9%)
Location SCC Number Adenocarcionoma
Histopathology Number
Cervical 5 (100.0%) 0 (0.0%)
Upper Thoracic 11 (100.0%) 0 (0.0%)
Middle Thoracic 31 (100.0%) 0 (0.0%)
Lower Thoracic 3 (25.0%) 9 (75.0%)
Gastroesophageal
Junction 0 (0.0%) 5 (100.0%)
HPE Grade Number (n=64)
Well Differentiated 11 (17.2%)
Moderately
Differentiated 38 (59.4%)
Poorly Differentiated 15 (23.4%)
Total n=64
Clinical T Stage Female (n=22) Male (n=42) (100%0)
T1 1 (50%) 1 (50%) 2 (100%)
T2 6 (40%) 9 (60%) 15 (100%)
T3 14 (41.2%) 20 (58.8%) 34 (100%)
T4 1 (7.7%) 12 (92.3%) 18 (100%)
Total n=64
Clinical N Stage Female (n=22) Male (n=42) (100%0)
NO 3 (33.3%) 6 (66.7%) 9 (100%)
N1 13 (50%) 13 (50%) 26 (100%)
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N2 6 (26.1%) 17 (73.9%) 23 (100%)
N3 0 (0.0%) 6 (100%) 6 (100%)
Total
Clinical M Stage Female (n=22) Male (n=42) (n=64)
49 (100%)

M1 2 (13.3%) 13 (86.7%) 15 (100%)
Clinical Stage
Collective Impression Number (n=64)
I 3 (4.7%)
1 14 (21.9%)
Il 31 (48.4%)
v 16 (25.0%)

I (Number) Il (Number) 11 IV Number
Location / Stage (Number)
Cervical 0 (0.0%) 2 (40.0%) 3 (60.0%) 0 (0.0%)
Upper Thoracic 1 (9.09%) 1 (9.09%) 5 (45.45%) | 4(36.37%)

14

Middle Thoracic 1 (3.23%) 10 (32.3%) (45.16%) 6 (20.31%)
Lower Thoracic 1 (8.33%) 1 (08.33%) 6 (50.0%) | 4(33.34%)
Gastroesophageal
Junction 0 (0.0%) 0 (0.0%) 3 (60.0%) 2 (40.0%)
Site of Metastasis Number (n=16)
Nodal (Non regional) 12 (75.0%)
Pulmonary 7 (75.0%)
Adrenal 4 (25.0%)
Hepatic 4 (25.0%)
Osseous 2 (12.5%)
Peritoneal 2 (12.5%)
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Univariate Logistic Regression Analysis (Response to treatment)

B S.E. Odds Ratio 95% C.1.for Odds Ratio p-value
Lower Upper

Female 1.42 0.74 4.16 0.97 17.77 0.055
Histopathology ADENO 1.19 0.78 3.29 0.71 15.28 0.129
HPE Grade 2 0.44 0.8 1.56 0.32 7.49 0.582
HPE Grade 3 1.41 0.93 4.08 0.66 25.38 0.131
DM 0.15 0.66 1.16 0.32 4.23 0.818
HTN 0.82 0.68 2.26 0.59 8.64 0.233
CAD 0.27 1.45 1.32 0.08 22.41 0.85
Tobacco 0.38 0.63 1.46 0.42 5.04 0.551
Alcohol 0.67 0.6 1.96 0.6 6.39 0.267
Cervical esophagus 1.79 1.29 6 0.48 75.34 0.165
Upper 1/3 esophagus 0.85 1.21 2.33 0.22 25.24 0.486
Middle 1/3" esophagus 1.1 1.35 3 0.21 42.62 0.417
Lower 1/3"esophagus 1.79 1.44 6 0.35 101.57 0.214
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Treatment Number (n=64)
Definitive CT-RT 16 (25.0%)
Neoadjuvant CT 15 (23.4%)
Palliative CT 15 (23.4%)
Adjuvant CT 11 (17.2%)
Perioperative CT 3 (4.70%)
Post-surgery surveillance 3 (4.70%)
Best supportive care 1 (1.6%)
Number (n=64)
Definitivect-RT 16 (25.0%)
Response
Complete 10 (62.5%)
Partial 3 (18.8%)
Progressive disease 3 (18.8%)
Neo-adjuvant therapy 15
Nact-RT 13 (20.9%)
Nact 2 (3.1%)
Response
Complete 3 (20.0%)
Partial 5 (33.3%)
Progressive disease 4 (26.7%)
Death 2 (13.3%)
Perioperative chemotherapy 3 (4.7%)
Response number percent (n=3) (%)
Complete 0 (0%)
Partial 2 (66.66%)
Progressive disease 1 (33.34%)
Response Number n=15
Partial 3 (20.0%)
Stable disease 5 (33.3%)
Progressive disease 4 (26.7%)
Death 2 (13.3%)
Chemaotherapy discontinued 1 (6.7%)

Number (n=58)

Myelosuppression

11 (19.0%)

Gi toxicity 13 (22.4%)
Mucositis 14 (24.1%)
Others 4 (06.9%)
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Discussion

Our present observational prospective study represents a sample of 64 patients with carcinoma esophagus.
These patients were selected from a tertiary care hospital. We studied clinical demographics as well as
response to treatment in patients with carcinoma esophagus. Carcinoma esophagus is a disease
predominantly present in males. In this study of carcinoma esophagus, males were twice as common as
females. It is in accordance with previous studies.10,11 Esophageal cancer is predominantly a disease of
the elderly, where nearly one third of the diagnosed patients are more than 75 years of age. Mean age of
diagnosis is 67 years.12 However, few previous studies have reported younger age group (41-60 years)
also as majority, in their study population.13 Chen M. et.al reported 50-65 years as age of peak incidence
of esophageal cancer in their study.14 The majority of patients in our study were between 55 — 70 years

of age. Mean age of our study population was 60 (+ 11) years.

The clinical presentations of carcinoma esophagus include dysphagia, weight loss, anorexia, cough and
hoarseness of voice. By far, the commonest presentation of this disease condition is dysphagia. The most
common presentation in our study was dysphagia (nearly 90%). Tobacco and alcohol use are considered
the major contributing factors in the development of esophageal cancer worldwide.15 Up to 90% of the
risk of squamous cell carcinoma of the esophagus in Western Europe and North America can be attributed
to tobacco and alcohol use. In our study, nearly 70% of patients had history of tobacco exposure in any
form. Khan NA et.al found similar rates of tobacco exposure in their study.16 Nearly 50 % of patients had
alcohol as a risk factor in our study. Few previous studies reported comparable results13,17. Alcohol and

tobacco as etiologic risk factors are linked more with SCC esophagus over ADCs.

SCC still is the predominant histological subtype in Asian nations where most of the cases occur in middle
or lower third18. SCC was predominant (nearly 80%) histology type in our study. Out of total 64 patients,
only 14 (20%) cases of ADCs were registered in our study population. The majority of squamous cell
carcinomas (SCCs) are located in the midportion of the esophagus. In our study, middle one-third of
thoracic esophagus was the most common tumor site (nearly 50%). Majority of these tumors were SCCs.
Gupta V et.al in their reported middle one third was most common site of tumor location and SCC was
most common histopathology.19 SCCs also predominates cervical esophagus cancer. All cases (5/5) of
cervical esophagus cancer in our study were SCC. Nearly three-fourths of all ADCs are found in the distal
third of esophagus.20 Our study observed all (14/14) cases of ADCs were either in lower one third of
esophagus or GEJ.
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Early oesophageal cancer is rarely diagnosed, even if its endoscopic aspects are well known. Majority of
patients present as locally advanced or metastatic disease. In our study, T3 was most common (>50%) ‘T’
(tumor) group at presentation. As far as nodal staging is concerned, N1 (40%) followed by N2 (32%)
accounted for majority of cases. Stage Il was commonest (nearly 50%) TNM anatomic staging at
presentation in our study. Mustafa SA et.al also reported stage 111 as most common stage at presentation
in their study.10 Esophagus lack serosal envelope and has rich lymphatic network in submucosa. Early
lymph node involvement is common in patients with carcinoma esophagus. In our study 85% patients had

lymph node involvement at presentation.

The prognosis for patients with locally advanced esophageal cancer treated with the standard approaches
of surgery or radiotherapy alone is poor. The management of local-regional cancer of the esophagus and
gastroesophageal junction (GEJ) has undergone a major evolution over the past 15 years. Combined
modality therapy, rather than surgery alone, for patients with T3NO, T4aNO, and clinically node-positive
thoracic esophageal cancer, regardless of histology is recommended. Concurrent use of chemotherapy and
radiotherapy is now a standard of care in the nonsurgical management of locally advanced esophageal

cancer.

In our study, 31 patients were planned for preoperative chemotherapy. Out of 31, 16 patients were selected
for definitive chemo-radiotherapy eventually. Remaining 15 cases were planned for neoadjuvant
chemotherapy followed by surgical resection. 53 % of all patients in NACT arm had either complete or
partial response. Three patients had complete metabolic response, of which only one had pathologic CR.
The most common regimen used was concurrent chemo-radiotherapy with cisplatin/ 5 FU. Seven patients
out of eight patients, who showed response to neoadjuvant chemoradiation, proceeded with surgery. Two
patients died during neoadjuvant therapy (one after first cycle and second after 2 cycles). One patient died

due to 5-FU induced cardiac toxicity and other succumbed to cisplatin induced nephrotoxicity.

Previous studies have reported response to preoperative chemoradiation in patients with carcinoma
esophagus in the range of 40-70%20,21 Kies et. al in their study reported response rate 44% with use of
cisplatin/5-FU as preoperative chemotherapy.22 Rizvi et.al observed 78% response to NACT in their
study with 45% pathologic CR.23

Perioperative chemotherapy is recommended in locally advanced tumors at GEJ. In patients with operable
lower esophageal adenocarcinomas, a perioperative regimen of ECF decreased tumor size and stage and
significantly improved progression-free and overall survival.24,25 In our study, three patients at GEJ
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received perioperative chemotherapy with ECF. Two patients showed partial response to perioperative
chemotherapy and proceeded with surgery. None of our patient (out of two responded) who received
perioperative chemotherapy, achieved pathologic CR. One patient showed disease progression while on
chemotherapy.

Definitive CRT or neoadjuvant CRT followed by surgery seem to have similar long-term results. Surgery
seems to provide a better local control of the tumour, however, no benefit on long-term outcome.
Moreover, this benefit is possible at the cost of major surgery and to the subsequent postoperative
mortality. In our study, 62% patients had complete metabolic response and nearly 20% had partial
response. Less than 20% patients progressed during definitive CT-RT. Continuous infusion cisplatin /5-

FU was the most common chemotherapy regimen (50%) used.

Response to definitive CT RT in patients with resectable esophagus cancer ranges from 62-88%26-30

Trial Histology Stage Chemotherapy | Response Rate
JCOG9708% SCC Ib Cis/5-FU 87.5%
JCOG9906% SCC /1 Cis/5-FU 62.2%

mRTOG (28)% SCC /1 Cis/5-FU 70.6%
JCOG0604%° SCC /1 S-1 59.5%
PRODIGE5®* SCC, AC I-IV A Cis/5-FU 41.3%

Mucositis was common toxicity, likely due to infusional 5- FU. Although, no treatment related death was
observed during definitive CT-RT.

Nearly 50% of patients with a diagnosis of esophageal cancer present with overt metastatic disease, and
chemotherapy is the mainstay of palliation in this setting. Response to palliative chemotherapy ranges
from 10-40% in various studies)31-37. It is higher for combination chemotherapy as compared to single
agent. 15 patients (25%) were enrolled to assess the response to palliative chemotherapy. However,
chemotherapy was discontinued for one patient due to poor general condition. Two patients died during
study period. One patient developed TOF and eventually succumbed to aspiration pneumonia, while other
patient died due to neutropenic sepsis. Our study showed 20 % response rate to palliative chemotherapy.
One third of all patients with stage IV disease in our study group had stable disease after first line of
palliative chemotherapy. However, 27% patients progressed during chemotherapy. Nabpaclitaxel—
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carboplatin was the most common regimen (32%) followed by PCF (25%). Failure to maintain dose

density due to poor tolerance is a significant contributor to poor response to palliative chemotherapy.

Adjuvant chemotherapy after neoadjuvant chemoradiation and esophagectomy is associated with
improved survival in patients with residual nodal disease.37 For patients with completely resected, node-
positive or node-negative, pathologic T3 or T4 esophageal adenocarcinomas who have not received
neoadjuvant therapy, high-risk pathologic T2NO adenocarcinomas, and resected SCC with positive
margins, some form of postoperative therapy is recommended (as per NCCN), in an attempt to improve
outcomes. For patients with SCC, postoperative chemoradiation is recommended only in case of positive
resection margins. However, in case of lymphovascular or perineural invasion or high pathologic nodal
disease, postoperative chemoradiation is suggested to improve outcome (reference). We studied adjuvant
chemoradiation in 11 patients. Disease free survival (DFS) was observed at 6 months postoperative period.
DFS was present in more than 80% of patients. Less than 20% of patients who received adjuvant
chemotherapy progressed within 6 months. Concurrent chemo-radiotherapy with cisplatin— 5 FU was the

most common regimen (64%) used in adjuvant settings.

Toxicities of chemotherapy especially in combination regimen is a significant concern in treatment of
patients of carcinoma esophagus. Cisplatin, 5-FU, paclitaxel, carboplatin, anthracyclines are main agent
used in treatment of carcinoma esophagus. Concurrent administration of radiotherapy adds to
chemotherapy toxicity. Main toxicities of above-mentioned chemotherapy agents used either alone or in
combination are mucositis, myelosuppression, gastrointestinal toxicity cardiotoxicity, nephrotoxicity and
skin toxicity. We did not study skin toxicity in our study group. Mucositis and myelosuppression were
main toxicities in our study. Mucositis was commoner toxicity, probably due to infusional use of cisplatin/
5 FU as a primary regimen. Three treatment - related deaths (5%) were noticed during study. One patient
died due to cisplatin induced nephrotoxicity, another due to 5 FU induced cardiotoxicity and third patient
succumbed to neutropenic sepsis. Aroori S et. al studied use of low dose continuous 5-FU and cisplatin as
NACT in patients with carcinoma esophagus to minimize toxicity.38 It was concluded in their study that
low dose regimen is well tolerated with minimal toxicity. Histopathological response rates and survival

figures are comparable with the more toxic neoadjuvant chemotherapeutic regimens.

We hereby report a study in patients with carcinoma esophagus at a tertiary care hospital. We included
patients of both histologies (SCC and ADC), of all locations (from cervical esophagus to GEJ) and studied
management of all stages in carcinoma esophagus. Sample size was smaller in our study group. As study
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duration was limited, parameters like PFS and OS were not studied. Study with a larger sample size and
for longer duration is needed to address above limitations. We studied only two risk factors - alcohol and
tobacco. Other risk factors like nutritional and socioeconomic status, obesity etc. were not studied.
Another limitation of our study was diverse chemotherapy regimens used. This is bound to happen in
routine clinical studies where consecutive patients are enrolled and not all of them can be administered

the standard treatment regimens due to underlying co-morbidities or performance status.

The strengths of our study were its prospective nature, robust data collection and use of standard protocols
for diagnosis and staging. This is impressive in a resource limited country such as ours. In majority we

could administer chemotherapy in accordance to standard practice guidelines.
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