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Abstract

Introduction

Despite there are robust data supporting neoadjuvant radiochemotherapy in oesophageal
cancer, some doubts subsist concerning the real effect on the different histological subtypes.
In this study, we compared long-term overall survival in squamous cell carcinoma (SCC) and
adenocarcinoma (AD) depending upon neoadjuvant radiochemotherapy (NAT).

Patients & Methods

Patients were selected from our institutional database from January 2000 until December
2013. The eligibility criteria were: Adenocarcinoma or squamous cell carcinoma, stage I-IVa
and patients with and without neoadjuvant treatment.

For the primary endpoint, the overall survival was compared according to the response to
neoadjuvant treatment. Then, we subdivided the pathological response in “Down-staging”
group for a partial response and in “ypCR” group for the pathological complete response.

Then we compared the effect of down-staging on overall survival same way as mentioned.
Finally, we compared patients with NAT and a surgery against patients who only had surgery.

Results

Only primary endpoint - Without subdivision of histological sub-types 32.7% had no response

to NAT, 47.3% had a down-staging (without ypCR) and 20% a pathological complete response.
They had an overall survival of 45 [2-97], 39[14.4-63.6], 43 months [37.4-48.6] (p=0.78),
respectively. The difference of survival were statistically not significant. The overall median
survival period was 43 months [33-53 months].

Conclusion

Our retrospective study did not demonstrate any advantage in overall survival period on
groups with ypCR against those without. The subtypes analysis did not show a difference
either. Finally, we also compared our survival data with the current literature. Our results
showed that patients with advanced stage who receive a NAT retrieve similar survival as
patients with early stages, which is in line with other studies.

In conclusion, our retrospective study supports the current literature about the interest of
multimodal treatment for patients with oesophageal cancer. They are needed to determine
the most accurate chemo or radio treatment for each histological subtype and if they should
be treated with different regimens.

Keywords: Neoadjuvant treatment; oesophageal cancer; adenocarcinoma; squamous cell
carcinoma; overall survival
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1 Introduction

1.1 Epidemiology of oesophageal cancer

To date, oesophageal cancer is the eighth most widespread and the sixth deadliest cancer
worldwide. Each year, 450’000 new patients are diagnosed. The oesophageal cancer has two
main forms: adenocarcinoma (AD) and squamous cell carcinoma (SCC). The SCC is the
predominant form worldwide, but AD has by now a higher incidence in some European
countries, USA and Australia (1,2,3). The most frequent location of the oesophageal cancer is
the oesogastric junction and the gastric cardia (4).

The incidence has been increasing during recent years (5,6); e.g. Brown et al. (7) reported an
increase from 5.76 to 8.34/100°000 for AD from 1975 to 2004 for white Americans. Incidence
shows a large range between geographical regions. The most prevalent places are Southern
Africa, Eastern Europe and Asia, while incidences are lower in Western and Central Africa but
also in Central America. A particular high incidence of SCC is present in Iran, Central Asia and
in Northern China. This specific regions are known as “oesophageal cancer belt” (8,9). This
type of oesophageal cancer has an extremely bad prognosis with approximately 350’000
deaths/year over the 391’000 that occurs each year (10).

<19 <32 <59 B <100 W <387

Incidence of oesophagus cancer: age-standardised rate (world)—male (all ages)(10)

In Switzerland, the incidence is 9.4/100°000 and 2/100°000 for men and women, respectively;
with a tendency to increase over time. Estimation for Switzerland show an increase from 350
to 771 patients in 2029 (11).

1.2 Risk factors

Both cancer types have different risk factors (12-13). For instance, alcohol is a main risk factor
for SCC but not for AD. Smoking affects both, SCC and AD development. Pennathur et al. (14)



and other authors (15,16) summarised these risk factors and looked for additional papers to
highlight them. They are presented in the following table.

Risk factors for both types of oesophageal cancer

Squamous cell carcinoma

Adenocarcinoma

Alcohol (17-20):

- Major risk

- Smoking increases the alcohol
consumption

- Risk: amount > type of beverage (21)

Gastroesophageal reflux disease

- 7.7-fold increased risk of AD for
patients with reflux (22)
- 5-fold if weekly symptoms (23)
- 7-fold if daily symptoms (23)

- Barrett’s oesophagus (24)
- 30-fold above overall population
to develop cancer

Smoking:

- Major risk in Asia (25)
- higher tobacco consumption

Smoking
- 2-fold risk (26,27)

Mutations in enzymes who metabolise alcohol
(28-30)

- Mutations in genes involved in ADH
(alcohol dehydrogenase) pathway
[ADH1B and ADH7]

Obesity

- High BMI increases risk of Barrett’s
oesophagus (31)
- 1.71-fold risk (BMI 25-30)
- 2.34-fold risk (BMI =30)

Achalasia (32)

Relaxing drugs of the lower oesophagus

Caustic injury (33) Diets low in vegetables and fruits
Gastric atrophy (34) Age, gender
Poor oral hygiene

- Periodontal loss (35, 36)

Other

- nutritional deficiencies:
Zinc (37) or vitamin E (38)
- low economic status (39)




When we compare the risk factors of the two histological subtypes, we can see some
differences. For example, alcohol is a risk for SCC but not for AD (19) and obesity (40) is one
for AD and not for SCC.

1.3 Clinical presentation

About (41) 75% of patients have dysphagia at time of diagnosis, and 17% reported
odynodysphagia. However, some patients remain asymptomatic and are only diagnosed
during endoscopic surveillance for Barrett’s oesophagus. The above presented risk factors are
often part of the clinical features as well as weight loss related to dysphagia, changes in diet
and anorexia induced by cancer. Malnutrition, defined as a loss of >10 % of the body weight
indicates a poor prognosis (42). Cough, hoarseness and retrosternal pain are less frequent,
but they are highly suspicious for an oesophageal malignancy. Other symptoms are more
typical of metastatic disease, e.g. lymphadenopathy, hepatomegaly, and pleural effusion.

1.4 Treatment plans

Currently, all patients with oesophageal cancer should be discussed at a multidisciplinary
tumor board prior to any treatment.

Patients with a cancer diagnosis are grouped into early disease (stage | UICC) or advanced
disease (> stage | UICC), respectively. Patients with advanced disease are candidates for a
multimodal treatment. Early disease can be treated by interventional endoscopy or, more
commonly by surgery. Unfortunately, many patients are diagnosed with metastatic disease.
These patients will only receive palliative treatment.

The type of chemotherapy depends on tumour histology and location (14). Usually, patients
with advanced disease will receive chemotherapy (5-FU/cisplatin or Taxotere/cisplatin) and
radiotherapy (doses 40-50.4 Gy). Time between the end of the neoadjuvant treatment and
the surgery is 6-8 weeks (43).

1.4.1 Surgical modalities
Surgical resections are performed by the following procedures (43).
1.4.1.1 Transhiatal oesophagectomy
Lin et al.(44) summarized the operative procedure divided in four distinctive stages:

1. The abdominal phase consists in opening the abdomen to assess the resectability and
metastasis. The stomach is then mobilized and tubulised. The abdominal lymph nodes
are removed. The hiatus is enlarged and the mediastinal oesophagus and its adjacent
lymph nodes are dissected.

2. The cervical phase starts with a cervical incision, followed by the mobilization of the
cervical oesophagus.



3. The cervical oesogastric anastomosis is the last stage. We remove the oesophagus en
bloc with the thoracic lymph nodes. The gastric tube is pulled up to the neck to
perform an anastomosis.

This procedure is indicated for middle and distal third cancer of the oesophagus.
1.4.1.2 Transthoracic approach (lvor-Lewis-Santy)

The Ivor-Lewis-Santy consists in a twofold approach (43,45). First, an upper median
laparotomy is done to prepare the gastric tube and to clear the abdominal lymph nodes. Then
a right thoractomy is performed to remove the oesophagus and the adjacent lymph nodes.
Finally, the gastric tube is pulled up and the anastomosis is performed on the level of the
azygos vein.

Recently, a complete minimal invasive approach has been developed to minimize the
perioperative morbidity.

The Lewis-Santy is indicated for cancer in the middle and distal third of the oesophagus
1.4.1.3 McKeown (triple approach)

The McKeown approach is similar to the Lewis-Santy, but we add a cervical incision (46).
Contrary to the Lewis-Santy, we begin by performing a right chest incision and then the
abdominal incision. The technique for the cervical incision is the same as the transhiatal
oesophagectomy. The selected route for the tubulised stomach is the posterior mediastinal
one. The McKeown approach is mostly indicated for upper and middle third cancers.

1.4.1.4 Akiyama

A direct thoracotomy is made at first to set the tumour free (43,47). We then mobilize the
stomach by laparotomy and finally make an anastomosis via a cervical incision. The selected
route is the retrosternal one. The Akiyama approach is mostly indicated for upper and mean
third cancers.

1.5 Staging and pathology

All patients are staged before the treatment (cTNM) and after surgery (pTNM). While the
precise pre-treatment is important to determine the indication for neoadjuvant treatment,
the postsurgical tumor classification allows the risk stratification for recurrence and follow-
up. The pre-operatory staging consists of:

e Biopsies via oesogastroduodenoscopy associated with ultrasonography, which is
essential for the assessment of the T- and N-stage, respectively.

e CT of the thorax and abdomen and the PET-CT are primarily used to assess distant
metastasis. As a second aim, adjacent organ infiltration of the primary tumor and
lymph node infiltration can be determined.



1.6 Survival indicators
1.6.1 Resection margins

There are actually two definitions of the circumferential resection margins (CRM). The first
one is suggested by the UK Royal College of Pathologists (RCP) and defines it as a “positive
margin” when the tumour is involved within the last millimetre before the cut margin (48). On
the other side of the Atlantic, the College of American Pathologists (CAP) defines a “positive
resection margin” when the tumour reach the cut margin (49). A systematic review made by
Chan et al. (50) concludes that the positive resection margins predict a poor prognosis. In this
systematic review Chan et al. analysed the 5-years mortality according to the two definitions.
Positive margins have a poor prognosis when compared to high risk margins (tumour between
0.1-1 mm of the margin) and more than 1 mm. Interestingly, in 2010, Khan et al. (51)
concluded that the CRM as prognostic factor was unclear for patients who only undergo
surgery but for patients benefiting from NAT, the CRM appeared to be a long-term survival
predictor.

1.6.2 Tumour regression grade

Based on histological observations, Moo o  TRG1
Muscularis mucosse —¥ — =X2 " g faadual cancer
Mandard et al. (52) proposed a Muscularls —»- ==
Perl-esophageal tissue —P = —— T
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Tumour Regression Grade (TRG). The
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Fibrosis outgrowing
residual cancer

changes hereafter:
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without inflammatory infiltrate

including giant cell granuloma.”

Ml RESIDUAL CANCER CELLS

Figure 1 shows the Mandard classification: soan

It goes from TRG 1 (complete regression) to
TRG 5 (no histological changes). They
assessed then the disease-free-survival Figure 1 - Tumour regression grade by Mandard etal’

according to the TRG and found evidence between TRG 1-2-3 and TRG 4-5.
1.6.3 Pathological complete response

The prognostic value of a pathological complete response (pCR) compared with residual
tumour has been largely assessed (53-63); and most authors confirmed that a pCR is a

! Mandard et al. (52), page 2681-262



favroable prognostic factor. E.g., Van Scheer et al. (56) showed that patients with a pCR have
a better OS than patients with a partial response. Mariette et al. (64) suggested that patients
without pCR do not benefit from NAT, but suffer from its toxicity. Toxopeus et al. (65) recently
developed a nomogram to identify whether patients will have a pCR.

The rate of pCR shows a large variety ranging from (53) <30% to 50% (53-63) (58).

2 Endpoints of the study

The primary endpoint of this study was to evaluate the effect of NAT on patients with
oesophageal cancer (both AD and SCC). To this end, we assessed the tumor response
according to the Mandard score. We then compared patients with complete response (ypCR)
TRG 1 to patients with a partial response (TRG 2-4) and patients with no response (TRG 5).
Subgroup analysis were performed to assess differences between AD and SCC.

3 Material and methods
3.1 General eligibility

Patients were selected from our institutional data base that includes all patients undergoing
oesophageal cancer surgery at the department of visceral surgery, CHUV, from January 2000
to December 2013. Eligibility criteria are:

e Adenocarcinoma or squamous cell carcinoma
e Stage I-IVa
e Patients with and without neoadjuvant treatment

Each endpoint was analysed 3 times:

- Without stratification (no differentiation between AD and SCC)
- Adenocarcinoma only
- Squamous cell carcinoma only

3.2 Assessment of endpoints
3.2.1 Patients with pathological complete response (ypCR) and their overall survival

For the primary endpoint, the overall survival was compared according to the response to
neoadjuvant treatment. Then, we subdivided the pathological response in “Down-staging”
group for a partial response and in “ypCR” group for the pathological complete response.

-« Down-staging » = clinical stage higher than pathological stage
-« No response » = clinical stage equal or higher to the pathological stage
-« ypCR » = pathological complete response which means pTONO



3.2.2 Secondary endpoints
3.2.2.1 Effect of down-staging on overall survival
The method was similar as to assess the primary endpoint.

3.2.2.2 Comparison of overall survival on patients with surgery only versus surgery and
neoadjuvant treatment

We compared patients with NAT and a surgery against patients who only had surgery.
3.3 Chemo-radiotherapy protocol

Our study was performed on a heterogeneous population, with different treatments of
chemo- and radiotherapy according to the recommendations at the time of the initial disease
treatment. Most of them were cisplatin-based (Figure A) and the radiotherapy (Figure B) was
mostly with 50.4 Gy.

‘l‘llll----|ﬂﬂﬂﬂﬂﬂﬂ

Figure A: Heterogeneity of chemotherapy - Green: cisplatin based treatments; violet: CROSS protocol; blue: other types of
chemotherapy
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Figure B: Radiotherapy regimen - 41.6 Gy regimen represents the CROSS protocol; 45 Gy regimen represents the SAKK
protocol; 50.4 Gy regimen represents the protocols based on cisplatin

3.4 Data analysis and statistical methods

The following data were extracted from the database: Age, sex, type of cancer, NAT details
(drugs, doses for radiotherapy, date of beginning, date of ending, time between the end and
the surgery), cTNM, pTNM, date of surgery, date of death, time of follow-up, length of survival.

Statistical analysis were performed with SPSS V.23 and STATA. We used the Kaplan-Meier
method to test the overall survival and the log-rank test for inter-group comparisons (p<0.05
for statistical significance). Adequate statistical test were used for categorical and continuous
data.



4 Results

4.1 Primary endpoint - Rate & overall survival of the pathological complete response

(ypCR)

There were 156 patients initially selected,
15 patients were excluded because of their
histological tumor type group. Another 22
patients were excluded because of
incomplete data. Ten (6.4%) patients died
during the 30 days after surgery and 6
patients did not receive a full neoadjuvant
treatment. Forty-eight patients had no
neoadjuvant treatment.

The final patient group was divided into
different subgroups. A group with a down-
staging (subdivided in ypCR and non-

156 patients
with oesophageal cancer
stage I-TV (M1a)

Hi

141 patients

Excluded: 15 patients
> with other type than AD or SCC

Excluded: 32 patients

w| C¢TNM or pTNM non assessed (22)
In-hospital mortality (10)

Either chemo- or radiotherapy (6)

103 patients

Hb

55 patients

48 patients
Surgery alone

NAT + surgery

ﬂ=

y
17 patients
with AD

38 patients
with SCC

14

complete response) and another group

12 patients

Down-Staging

5 patients

No Response

25 patients

Down-Staging

13 patients

No Response

without response to the NAT. 82% of

!

patients were males and 18% females. The

1/12 patients

ypCR

median age was 63 years [45-77]. The rate

!

10/25 patients

ypCR

of RO was 95% and 5% for R1. The median Flowchart 1 - Primary endpoint - Selection of patients according

follow-up was 29 months [2-160].
4.1.1 Effect of NAT without stratification

Without subdivision of histological sub-types
(55 patients), 18 (32.7%) had no response to
NAT, 26 (47.3%) had a down-staging (without
ypCR) and 11 (20%) a pathological complete
response. They respectively had an overall
survival of 45 [2-97], 39[14.4-63.6], 43 months
[37.4-48.6] (p=0.78). Therefore, patients with
ypCR had 72% mortality, patients with down-
staging without ypCR had 65% mortality and
patients without response had 94% mortality.
The survival curves were statistically not
significant. The overall median survival period
was estimated at 43 months [33-53]. (Figure 2)

their response to neoadjuvant treatment

Fonctions de survie

0,87

0,64

0,44

Survie cumulée

0,29

0,0

]

T
100
Survival

ModifStaging
1Down
| INoResp
ypCR
—+— Down-censuré
{—NoResp-censuré
ypCR-censuré

Figure 2 - Effect of neoadjuvant treatment on patients

with

oesophageal

cancer

without

subgroup

stratification. “Down”: patients with downstaging after
NAT; “NoResp”: patients without response to NAT;
“ypCR”: patients with complete response to NAT.



Moyennes et médianes pour la durée de survie

Moyenne Médiane
Intervalle de confiance a 95 % Intervalle de confiance a 95 %
Modification of Erreur Borne Borne Erreur Borne Borne
staging Estimation standard inférieure supérieure Estimation standard inférieure supérieure
Down-Staging 61,998 11,674 39,118 84,879 39,000 12,560 14,383 63,617
No Response 60,928 17,459 26,708 95,148 45,000 24,856 ,000 93,717
ypCR 41,744 6,584 28,841 54,648 43,000 2,873 37,369 48,631
Global 61,175 9,052 43,432 78,918 43,000 5,058 33,087 52,913
4.1.2 Effect of NAT on adenocarcinomas
For the 17 patients with AD, 5 (29.4%) Fonctions de survie
| ModifStaging
had no response, 11 (64.7%) a down- Lo N - 1Doun
_1NoResp
. . ) ypCR
staging (without ypCR) and 1 (5.9%) a +Down-censuré
. . 0,84 ypCR-censuré
pathological complete response. Patients
with a down-staging had a median |g4
. . 3 - -
overall survival of 31 months. The patient |
. . . . . o
with ypCR is still alive and patients 2o
without response to NAT don’t have
enough follow-up to calculate a median 0.
overall survival. Difference was not
significantly demonstrated(P=0.663). 0.0
T T T T T T T
. 0 10 20 30 40 0 60
(Figure 3) Survival
Figure 3 - Effect of neoadjuvant treatment on patients with
oesophageal  adenocarcinoma.  “Down”:  patients  with

downstaging after NAT; “NoResp”: patients without response to
NAT; “ypCR”: patients with complete response to NAT.

Moyennes et médianes pour la durée de survie

Moyenne Médiane
Intervalle de confiance a 95 % Intervalle de confiance a 95 %
Modification of Erreur Borne Borne Erreur Borne Borne
staging Estimation standard inférieure supérieure Estimation standard inférieure supérieure
Down 33,000 4,631 23,923 42,077 31,000 2,519 26,064 35,936
NoResp 26,800 5,674 15,679 37,921 . . . .
Global 33,733 4,373 25,163 42,304 31,000 2,998 25,124 36,876
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4.1.3
For the 38 patients with SCC, 13 (34.2 %)

Effect of NAT on squamous cell carcinoma

Fonctions de survie

. u ModifStaging
patients had no response, 15 (39.5 %) a Lo _Down
—INoResp
down-staging (without ypCR) and 10 1 Lé"g?:nﬂ;nuﬁm
. 0,84 CR-censuré
(26.3%) a pathological complete L *
. ]
response. They respectively have an |g L
. . ER ]
overall survival period of 45 [0-99], 94 |E L_
[14-174], 39 [34-44] months (p=0.66). |¢ | L
3 0
. . .. v
Difference  was not  significantly
demonstrated. (Figure 4) 0 —
Figure 4 - Effect of neoadjuvant treatment on patients oo
with oesophageal squamous cell carcinoma. “Down”: ' : . : ; :
patients with downstaging after NAT; “NoResp”: patients 0 50 1o 150 200
without response to NAT; “ypCR”: patients with complete Survival
response to NAT.
Moyennes et médianes pour la durée de survie
Moyenne Médiane
Intervalle de confiance a 95 % Intervalle de confiance a 95 %
Modification of Erreur Borne Borne Erreur Borne Borne
staging Estimation standard inférieure supérieure Estimation standard inférieure supérieure
Down-Staging 77,356 15,894 46,204 108,507 94,000 20,819 13,996 174,004
No Response 59,714 18,862 22,745 96,683 45,000 27,572 ,000 99,041
ypCR 41,083 6,746 27,861 54,306 39,000 2,710 33,688 44,312
Global 65,970 10,718 44,962 86,978 45,000 6,140 32,965 57,035
4.2 Secondary endpoints
4.2.1 Effect of a down-staging on overall survival
Same selection as the primary
156 patients

endpoint. These patients have been
separated in different groups. The
group with down-staging (without

ypCR)
response to the NAT. (flowchart 2)

and the group without

with oesophageal cancer
stage I-IV (M1a)

Y

141 patients

Excluded: 15 patients
with other type than AD or SCC

A\ 4

A

Excluded: 38 patients

Missing data about NAT (9)
c¢TNM or pTNM non assessed (19)
In-hospital mortality (10)

103 patients

\

55 patients
NAT + surgery

v

48 patients
Surgery alone

y

17 patients
with AD

V—‘_V

y

38 patients
with SCC

V_I—V

Flowchart 2 - Selection of patients according
their response to neoadjuvant treatment -
No subdivision of the "Down-staging" group

12 patients

Down-Staging

5 patients

No Response

25 patients

Down-Staging

13 patients

No Response
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4.2.1.1 Effect of NAT without subdivision

Without stratification  of

histological subtypes, patients with

any

a response to the NAT had lower
median  survival periods in
comparison with the group without
response. The median survival
period was 39 months [30.74-47.26]
for the “Down”-staging group and
45 months [0-93.72] for the group
the
No

significance was found between the

Survie cumulée

without response to

neoadjuvant treatment.

two groups (p=0.495). (Figure 5)

0,8

0,44

0,24

0,0

Fonctions de survie

T
100 150

Survival

ModifStaging

MDown
—NoResp
——Down-censuré

= NoResp-censuré

Figure 5 -

Effect of neoadjuvant treatment on patients with

oesophageal cancer without subtype division. “Down”: patients with
downstaging after NAT; “NoResp”: patients without response to NAT.

Moyennes et médianes pour la durée de survie

Moyenne Médiane
Intervalle de confiance a 95 % Intervalle de confiance a 95 %
Modification of Erreur Borne Borne Erreur Borne Borne
Staging Estimation standard inférieure supérieure | Estimation standard inférieure supérieure
Down-staging 62,006 10,167 42,078 81,934 39,000 4,217 30,736 47,264
No response 60,928 17,459 26,708 95,148 45,000 24,856 ,000 93,717
Global 61,175 9,052 43,432 78,918 43,000 5,058 33,087 52,913

4.2.1.2 Effect of NAT on adenocarcinomas

17 patients over 55 had adenocarcinoma. 12 out of 17 (71%) had a down-staging (ypCR

included) and the remaining 5 (29%)
didn’t. Patients with a down-staging
had a median survival period of 31
months [26-36] but we didn’t have
enough follow-up to adequately
estimate an overall survival period for
No

significance was found between the

the group without response.

two groups (p=0.835). (Figure 6)

Figure 6 - Effect of neoadjuvant treatment on
patients  with  oesophageal adenocarcinoma..
“Down”: patients with downstaging after NAT;
“NoResp”: patients without response to NAT.

Survie cumulée

Fonctions de survie

0,84

0,67

0,24

0,04

ModifStaging
1Down

NoResp
——Down-censuré
+~ NoResp-censuré

T T T
30 40 50

Survival

60
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Moyennes et médianes pour la durée de survie

Moyenne Médiane
Intervalle de confiance a 95 % Intervalle de confiance a 95 %
Modification of Erreur Borne Borne Erreur Borne Borne
Staging Estimation standard inférieure supérieure | Estimation standard inférieure supérieure
Down-staging 34,273 4,630 25,197 43,348 31,000 2,350 26,394 35,606
No response 26,800 5,674 15,679 37,921 . . . .
Global 34,701 4,276 26,320 43,082 33,000 3,018 27,085 38,915

4.2.1.3 Effect of NAT on squamous cell carcinoma

38 patients over 55 had squamous cell e
carcinoma. 25 out of 38 (66%) had a down- 1 1] ModifStaging

SDown
NoResp

staging and the remaining 13 (34%) didn’t. I S
Patients having a response to the NAT | ™|

N

04 ’ — ‘

(“Down”-group) obtained a median survival
period of 43 months [14.49-71.512]. However,
the group without response to NAT

Survie cumulée

(“NoResp”-group) obtained a median survival | |
of 45 months [0-99.04]. No statistical | L.
difference was found between the two

0,04

survival curves (p=0.415). ! % 130 o 200

Survival

Figure 7 - Effect of neoadjuvant treatment on patients with
oesophageal squamous cell carcinoma. “Down”: patients
with downstaging after NAT; “NoResp”: patients without
response to NAT.

Moyennes et médianes pour la durée de survie

Moyenne Médiane
Intervalle de confiance a 95 % Intervalle de confiance a 95 %
Modification of Erreur Borne Borne Erreur Borne Borne
staging Estimation standard inférieure supérieure Estimation standard inférieure supérieure
Down-staging 70,068 12,603 45,367 94,769 43,000 14,547 14,488 71,512
No Response 59,714 18,862 22,745 96,683 45,000 27,572 ,000 99,041
Global 65,970 10,718 44,962 86,978 45,000 6,140 32,965 57,035
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4.2.2 Comparison of overall survival on patients with

neoadjuvant treatment

surgery only VS surgery plus

The included 156
patients from which 15 patients were

selection initially
excluded because of histological group

was neither adenocarcinoma  nor
squamous cell carcinoma. 11 patients died
during the 30st days after surgery and 9
patients didn’t receive a full treatment of

radio- and chemo-therapy.

121 patients were sampled for statistical
analysis.

77 % of patients are males and 23%
females. The median age is 63 years + 8.7.
The rate of RO was 88 % and 12 % for R1.

156 patients
with oesophageal cancer
stage I-IV (Mla)

141 patients

\4

Y

Excluded: 15 patients
with other type than AD or SCC

Excluded: 24

\4

In-hospital mortality (11)
Either chemo- or radiotherapy (9)

0 patients

121 patients

+—‘—+

53 patients 68 patients
with AD with SCC

—

18 patients
NAT + surgery

35 patients
Surgery alone

45 patients
NAT + surgery

23 patients
Surgery alone

(Flowchart 3)

treatment

4.2.2.1 Effect of NAT without subdivision

We first without

histological subtypes division. 121 patients

compared  groups
were selected, 58 with surgery only and 63
with surgery and neoadjuvant treatment. The
median overall survival period of patients
with surgery alone was 62 months [36.2-
87.751] and for patients with neoadjuvant
treatment and NAT 39 months [25.3-52.7].
No significance was found

comparisons but a small

observable (p=0.065). (Figure 8)

in log rank

trend was

Flowchart 3 - Subdivision of patients according their modality of

Fonctions de survie

0,89

0,67

0,47

Survie cumulée

0,29

0,0

NAT
Mo

1
——0-censuré
- 1-censuré

!

1

1 1 o

1 —H

- L
T T T T T
0 50 100 150 200
Survival

Figure 8 - Overall survival of patients with oesophageal cancer
according to the modality of treatment. "0" = surgery only; "1"
=neoadjuvant treatment followed by surgery.

Moyennes et médianes pour la durée de survie

Moyenne Médiane
Intervalle de confiance a 95 % Intervalle de confiance a 95 %
Neoadjuvant Erreur ~ Borne Borne Erreur ~ Borne Borne
treatment Estimation standard inférieure supérieure Estimation standard inférieure supérieure
0 = surgery only 81,271 9,778 62,105 100,436 62,000 13,138 36,249 87,751
1 = NAT + surgery 55,001 7,862 39,592 70,410 39,000 6,997 25,287 52,713
Global 68,673 6,470 55,992 81,353 46,000 5,830 34,574 57,426
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4.2.2.2 Effect of NAT on adenocarcinomas

53 included in the

adenocarcinoma group. 35 (66%) in the

patients were
surgery alone group and 18 (34%) in the
group with surgery and NAT. The median
overall survival period was 75 [39.9-110.1]

Fonctions de survie

1,04 -7

0,8

NAT
i)
1
——0-censuré
= 1-censuré

v
& .
. ER —
months in the surgery only group and 31 | H
[25.1-36.9] months in the group with surgery |$ oo i
3 Y +
. "” oy o
and NAT. The p=0.355 in the log rank test " M
didn’t result in statistical significance. (Figure 0
9)
0,04
Figure 9 - Overall survival of patients with oesophageal 0 50 100 130 200
adenocarcinoma according to the modality of treatment. "0" Survival
= surgery only; "1" = neoadjuvant treatment followed by
surgery.
Moyennes et médianes pour la durée de survie
Moyenne Médiane
Intervalle de confiance a 95 % Intervalle de confiance a 95 %
Neoadjuvant Erreur Borne Borne Erreur Borne Borne
treatment Estimation standard inférieure supérieure Estimation standard inférieure supérieure
0 = surgery only 82,631 12,798 57,547 107,715 75,000 17,910 39,897 110,103
1 = NAT + surgery 34,051 4,025 26,162 41,941 31,000 3,025 25,071 36,929
Global 74,979 10,695 54,017 95,942 51,000 12,662 26,182 75,818
4.2.2.3 Effect of NAT on squamous cell carcinoma
68 patients were included in the group with Eonctions de survie
squamous cell carcinoma. 23 were in the | 1o o
by 8
] ——0-censuré

surgery only group and 45 in the group with
surgery and NAT. The overall survival period
was 62 months [0-124.1] in the group with
surgery alone and 43 months [32.7-53.3] in
the group with surgery and NAT. We
obtained a p=0.269 in log rank test. (Figure
10)

Figure 10 - Overall survival of patients with oesophageal
squamous cell carcinoma according to the modality of
treatment. "0" = surgery only; "1" = neoadjuvant treatment

Survie cumulée

0,84

0,67

0,44

0,249

0,0

L

= 1-censuré

T T
100 150

followed by surgery. Survival
Moyennes et médianes pour la durée de survie
Moyenne Médiane
Intervalle de confiance a 95 % Intervalle de confiance a 95 %

Neoadjuvant Erreur ~ Borne Borne Erreur ~ Borne Borne
treatment Estimation standard inférieure superieure Estimation standard inférieure superieure
0 = surgery only 67,635 10,953 46,167 89,102 62,000 31,662 ,000 124,058
1 = NAT + surgery 57,743 9,190 39,731 75,754 43,000 5,235 32,740 53,260
Global 63,064 7,758 47,858 78,271 45,000 5,450 34,317 55,683
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5 Discussion

5.1 Primary endpoint

This study did not show an advantage in overall survival in patients who had a pCR after
neoadjuvant treatment. Nevertheless, the overall survival of all patients who underwent a
NAT and surgery is comparable with most of the recent studies. The rate of pCR also meets
values found in the literature (See table 1 — page 20). The greatest difference between our
study and other studies is the fact that despite similar overall survival period and a similar pCR
rate, we do not have an extended median overall survival.

Some factors might explain the differences. Our university hospital takes patients with
oesophageal cancer from all the western Switzerland (Romandie) and from Ticino. These
patients have often already received a neoadjuvant treatment implying some difficulties to
compare with other single-center studies who received a standardised chemo- or
radiotherapy. The toxicity of these drugs is different and the efficiency of these treatment
regimens varies largely. The size of the patient group is an important bias. We only have 55
patients who had a NAT and surgery who were included in the study between 2000 and 2013,
which represents a small group.

Pasini et al. (53) made in 2013 a similar study with 74 patients. They had exactly 37 patients
with AD and 37 with SCC. The study was based on the fact that a pCR, according to some other
studies (54,59,62,66,67), improves the overall survival up to 50% in 5 years. They tried a
treatment to improve the pCR and see if the OS is effectively improved. While they obtained
a pCR in 52% of the operated patients (32 of 67 patients), we had merely a 20% pCR. Their
median survival period was 16 months for patients in ResT (no response to NAT) group, 53
months in npCR (near pathological complete response) and not reached for the pCR group.

Our ypCR rate is in line with some studies (59,62,67—70) already published [range 10-33%].
The Pasini protocol would be interesting to test in the future to see if we have similar results
with the rate of ypCR and if, according with the current literature, we have a better OS for
these patients.

Concerning sub-types analysis, the group of patients with adenocarcinoma was too small to
have consistent statistical analysis. The results were also presented, but the group is too small
to make any interpretation.

The group of patients with squamous cell carcinoma was a little larger. Despite the fact that
de OS is different between the groups, no significance was found on the survival curves and
the confidence intervals are large enough to also point out the direction that there is no
difference.

The ypCR rate seems also different between the two histological groups (5.9% for AD vs.
26.3% for SCC) being comparable with other studies proving that SCC seems to have a better



response to NAT in comparison to AD (60). However, there is no significance between these
groups clearly demonstrated until nowadays.

5.2 Secondary endpoints
5.2.1 Effect of a down-staging on overall survival

Recently, Siddiqui et al. (71) (2014) published a similar study of 106 patients. The main
purpose was to compare the OS of patients who received NAT according to their response.
Despite the fact that they had a larger cohort, the statistical analysis and endpoints were
similar to those encountered in our research (this endpoint). They concluded in a
retrospective observation over 15 years, 59% patients of the patients with a NAT got a down-
staging and their OS was improved as follows 42 months when down-staged vs. 13-17%
without modification or with an upstaging The median survival period of all their patients was
35.2 months. These specific patients offered a greater chance of having a RO resection (92.5%)
and improving OS. They also noticed that patients with SCC had a better response to NAT
compared to patients with AD.

67 % of our patients got a down-staging. The median overall survival period was 43 [33-53]
months. The median survival period was 39 months [31-47] for the “Down”-staging group and
45 [0-94] months for the group without response to the neoadjuvant treatment. Our RO rate
with patients having a down-staging was 100% and 84% for patients without response to NAT.

We had a similar OS for all patients, specifically, a good OS for the down staging group and a
similar one for group without response when we were expecting to have a better overall
survival for the group with a down staging. It can be explained by the fact that we only had 55
patients, which can decrease the power of the statistical analysis.

Interestingly, we were expecting to have a better rate of patients with down-staging in SCC
in comparison with patients with adenocarcinoma. Our results showed that rates were nearly
the same (70 % vs. 66 %).

5.2.2 Comparison of overall survival on patients with surgery only VS surgery plus
neoadjuvant treatment

The aim of this second endpoint was to compare our results with the one’s obtained by Van
Hagen et al. (60) in the CROSS trial. This randomised controlled study has shown the
advantage of the radio-chemotherapy followed by oesophagectomy above surgery alone
(49.4 months vs. 24 months). Both subtypes are benefiting from NAT, besides SCC seems to
have a better response but without evidence actually.

Our study, for this last endpoint, tried to reproduce the same analysis as the CROSS to verify
if, globally, we get the same results. The overall median survival of our patients was similar
(46 months vs 49 months in the CROSS). The difference of overall survival between patients
who benefit from surgery alone and patients with NAT followed by surgery was not shown in
our study, probably for the same reasons developed in the two previous endpoints.



Patients with surgery alone have a better OS than patients with multimodal treatment (62 vs
39 months) with a statistical trend (p=0.065) to show difference. The confidence interval is
wider in the surgery group what could demonstrate that we do not have enough patients in
this group. This information seems to be in contradiction with the current papers but we must
keep in mind, that patients were not randomized. That means patients with more advanced
stage received a neoadjuvant treatment and those with early did not and they have
statistically the same OS. In the histological subgroup analysis, the survival curves were
statistically the same. This means that patients with a more advanced stage retrieve in a
comparable overall survival period as patients in early stages. We can only suppose that with
a greater number of patients, randomised groups and standardised treatments, we could have
had a better survival for patients with multimodal treatment.

In conclusion, with these results we can situate ourselves within recent randomised studies.
Our study shows a similar overall survival period, a trend to a benefit of the NAT for both
subtypes without knowing which neoadjuvant protocol exactly.



Studies who tested survival after neoadjuvant treatment; RS: retrospective; RCT: randomised controlled study; AD: adenocarcinoma,; SCC squamous cell carcinoma; ys: year-survival

Author

Urba(72)

Burmeister(73)
Lee(74)
Mariette(64)

Tepper(75)
Schneider(76)
Rizk(77)

Donahue(67)
Pasini(53)

Siddiqui(71)

Briicher(78)
Berger(59)
Van Hagen(60)
Ruffier-
Loubiere(55)
Our Study

year

2001

2005
2004
2010

2008
2005
2007

2008
2013

2011

2006
2005
2012
2015

2015

Type
of

study patients

RCT

RCT
RCT
RCT

RCT
RS
RS

RS
RCT

RS

RS
RS
RCT
RS

RS

Number

of

47

128
51
97

30
74
266

162
74

106

311
131
168
102

55

Median
follow

up
98
65

25
60

60
20.3

24
55

80.4

48
14
45.4
22.4

29

Type of
cancer

all

all
SCC

all: stage |
&l
SCC & AD

AD & SCC
AD

AD >>SCC
AD & SCC

AD & SCC

SCC
AD & SCC
AD & SCC
AD & SCC

AD & SCC

Protocol

45 Gy; cisplatin, 5-FU &
vinblastine
35 Gy; cisplatin, 5-FU
45,6 Gy; 5-FU & platin
45 Gy; 5-FU & platin

50.4 Gy; 5-FU & platin
40-45 Gy; 5-FU & platin
50.4 Gy; 5-FU &

platin/taxol/irinotecan
50.4 Gy; 5-FU & platin

50 Gy; 5-FU, docetaxel
& platin
36-63 Gy; platin, 5-FU
or capecitabin

40-45 Gy; 5-FU & platin
45 Gy; 5-FU & platin

41.4 Gy; taxol & platin

40-44 Gy; 5-FU & platin

see point 3.3 & 3.4

Overall
survival
(months)

16.9
22.2

28.2
31.8

48
23

25.2
55

31.2

26.4
33
49.4
27

43

Global
survival

30% 3ys

28% 3ys
55% 2ys

39% 5ys
31% 3ys

33% 5ys

35.7 5ys
33% 5ys
47% 5ys
27% 5ys

30 % 4ys

30 days 0
mortality YPCR %
2% 28%
1.90% 15%
2% 43%%
7.30%
0% 33%
4% 15%
19%
4.9 26%
47%%
29%
3.5 48%
5% 32%
6% 29%
4% 17.50%
6.7% 20%

Overall
survival
after
ypCR
60% 3ys

49% 3ys

70% 3ys

34% 5ys
83 % 3ys;
77% 5ys
52
months
55% 5ys
48% 5ys

33% 5ys

26% 2ys




5.3 Nota bene

One of the main objectives was to assess the efficiency of the NAT with the TRG and the
resection margins. Unfortunately, during the construction of the database we could not
gather sufficient data. Hence, we redirect the paper on more common survival indicators.

5.4 Strengths and weaknesses
As mentioned in the discussion, our study has some weaknesses:

e Heterogeneous treatments of radio-chemotherapy. This bias is because our hospital
receives patients for surgery from all Latin based regions of Switzerland but they
already had received a NAT. There are no clear recommendations, so each hospital has
different protocols.

e A small sized group of patients implies that for some of our statistical analysis, some
interpretations were impossible.

e The appropriate determination of the clinical TNM. Patients could have been over or
under staged.

e All bias found in a retrospective study: loss of data, variation in treatments, patients
incorrectly selected, changes in treatments protocols, changes in staging protocols, etc

6 Conclusion

Ultimately, our retrospective study did not demonstrate any advantage in overall survival
period on groups with ypCR against those without. The limited number of patients, the fact
that patients were not randomly assigned in groups and the heterogeneity of chemo and radio
treatments are probably the best explanation of the lack of significance. The subtypes analysis
didn’t show any difference either.

We also tried to see if there was a difference overall survival on patients with a down-staging
against those without. Our results were not sufficient to show any significant difference for
the same reasons as mentioned above.

Finally, we also wanted to compare our survival data with the current literature and see if in
our center there was an advantage in multimodal treatment. Our results showed that patients
with advanced stage who receive a NAT retrieve similar survival as patients with early stages.

In conclusion, our retrospective study supports the current literature about the interest of
multimodal treatment for patients with oesophageal cancer. They are needed to determine
the most accurate chemo or radio treatment for each histological subtype and if they should
be treated with different regimens.

7 Acknowledgements

| warmly thank the upper Gl team in CHUV who helped me in each step of this work. Their
patience and kindness was limitless.

n



Bibliography

l. Lepage C, Rachet B, Jooste V, Faivre J, Coleman MP. Continuing rapid increase in
esophageal adenocarcinoma in England and Wales. Am J Gastroenterol. 2008;103(11):2694-9.

2. Pohl H, Welch HG. The Role of Overdiagnosis and Reclassification in the Marked
Increase of Esophageal Adenocarcinoma Incidence. J Natl Cancer Inst. 19 janv
2005;97(2):142-6.

3. Kamangar F, Dores GM, Anderson WF. Patterns of cancer incidence, mortality, and
prevalence across five continents: defining priorities to reduce cancer disparities in different
geographic regions of the world. J Clin Oncol Off ] Am Soc Clin Oncol. 10 mai
2006;24(14):2137-50.

4. Buas MF, Vaughan TL. Epidemiology and risk factors for gastroesophageal junction
tumors: understanding the rising incidence of this disease. Semin Radiat Oncol. janv
2013;23(1):3-9.

5. Ferlay J, Shin H-R, Bray F, Forman D, Mathers C, Parkin DM. Estimates of worldwide
burden of cancer in 2008: GLOBOCAN 2008. Int J Cancer. 15 déc 2010;127(12):2893-917.

6. Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun MJ. Cancer Statistics, 2009. CA Cancer
J Clin. 1 juill 2009;59(4):225-49.

7. Brown LM, Devesa SS, Chow W-H. Incidence of adenocarcinoma of the esophagus
among white Americans by sex, stage, and age. J Natl Cancer Inst. 2008;100(16):1184-7.

8. Tran GD, Sun X-D, Abnet CC, Fan J-H, Dawsey SM, Dong Z-W, et al. Prospective
study of risk factors for esophageal and gastric cancers in the Linxian general population trial
cohort in China. Int J Cancer J Int Cancer. 20 janv 2005;113(3):456-63.

9. Gholipour C, Shalchi RA, Abbasi M. A histopathological study of esophageal cancer
on the western side of the Caspian littoral from 1994 to 2003. Dis Esophagus Off J Int Soc Dis
Esophagus ISDE. 2008;21(4):322-7.

10.  Parkin DM, Bray FI, Devesa SS. Cancer burden in the year 2000. The global picture.
Eur J Cancer. sept 2001;37, Supplement 8:4-66.

11.  Joliat G, Hahnloser D, Demartines N, Schéfer M. Future development of gastrointestinal
cancer incidence and mortality rates in Switzerland: a tumour registry- and population-based
projection up to 2030. Swiss Med Wkly [Internet]. 16 sept 2015 [cité 11 févr 2016]; Disponible
sur: http://dot.emh.ch/smw.2015.14188

12. Gammon MD, Schoenberg JB, Ahsan H, Risch HA, Vaughan TL, Chow W-H, et al.
Tobacco, alcohol, and socioeconomic status and adenocarcinomas of the esophagus and gastric
cardia. J Natl Cancer Inst. 1997;89(17):1277-84.

13. Lee C-H, Wu D-C, Lee J-M, Wu I-C, Goan Y-G, Kao E-L, et al. Carcinogenetic impact
of alcohol intake on squamous cell carcinoma risk of the oesophagus in relation to tobacco
smoking. Eur J Cancer. 2007;43(7):1188-99.

21



14.  Pennathur A, Gibson MK, Jobe BA, Luketich JD. Oesophageal carcinoma. The Lancet.
8 févr 2013;381(9864):400-12.

15.  Pohl H, Sirovich B, Welch HG. Esophageal Adenocarcinoma Incidence: Are We
Reaching the Peak? Cancer Epidemiol Biomarkers Prev. 1 juin 2010;19(6):1468-70.

16.  Zhang Y. Epidemiology of esophageal cancer. World J Gastroenterol WJG. 14 sept
2013;19(34):5598-606.

17. Thun MIJ, Peto R, Lopez AD, Monaco JH, Henley SJ, Heath CW, et al. Alcohol
consumption and mortality among middle-aged and elderly U.S. adults. N Engl J Med. 11 déc
1997;337(24):1705-14.

18. Pandeya N, Williams G, Green AC, Webb PM, Whiteman DC, Australian Cancer Study.
Alcohol consumption and the risks of adenocarcinoma and squamous cell carcinoma of the
esophagus. Gastroenterology. avr 2009;136(4):1215-24, el-2.

19. Islami F, Fedirko V, Tramacere I, Bagnardi V, Jenab M, Scotti L, et al. Alcohol drinking
and esophageal squamous cell carcinoma with focus on light-drinkers and never-smokers: a
systematic review and meta-analysis. Int J Cancer J Int Cancer. 15 nov 2011;129(10):2473-84.

20.  Freedman ND, Abnet CC, Caporaso NE, Fraumeni JF, Murphy G, Hartge P, et al.
Impact of changing US cigarette smoking patterns on incident cancer: risks of 20 smoking-
related cancers among the women and men of the NIH-AARP cohort. Int J Epidemiol. 27 sept
2015;

21. Brown LM, Hoover R, Gridley G, Schoenberg JB, Greenberg RS, Silverman DT, et al.
Drinking practices and risk of squamous-cell esophageal cancer among Black and White men
in the United States. Cancer Causes Control CCC. juill 1997;8(4):605-9.

22.  LagergrenJ, Bergstrom R, Lindgren A, Nyrén O. Symptomatic gastroesophageal reflux
as a risk factor for esophageal adenocarcinoma. N Engl J Med. 18 mars 1999;340(11):825-31.

23.  Rubenstein JH, Taylor JB. Meta-analysis: the association of oesophageal
adenocarcinoma with symptoms of gastro-oesophageal reflux. Aliment Pharmacol Ther. nov
2010;32(10):1222-7.

24. Hvid-Jensen F, Pedersen L, Drewes AM, Segrensen HT, Funch-Jensen P. Incidence of
adenocarcinoma among patients with Barrett’s esophagus. N Engl J Med. 13 oct
2011;365(15):1375-83.

25. ChenZM, Xu Z, Collins R, L1 WX, Peto R. Early health effects of the emerging tobacco
epidemic in China. A 16-year prospective study. JAMA. 12 nov 1997;278(18):1500-4.

26. Cook MB, Kamangar F, Whiteman DC, Freedman ND, Gammon MD, Bernstein L, et
al. Cigarette smoking and adenocarcinomas of the esophagus and esophagogastric junction: a
pooled analysis from the international BEACON consortium. J Natl Cancer Inst. 8 sept
2010;102(17):1344-53.

27.  Tramacere I, La Vecchia C, Negri E. Tobacco smoking and esophageal and gastric
cardia adenocarcinoma: a meta-analysis. Epidemiol Camb Mass. mai 2011;22(3):344-9.

29



28.  Hori H, Kawano T, Endo M, Yuasa Y. Genetic polymorphisms of tobacco- and alcohol-
related metabolizing enzymes and human esophageal squamous cell carcinoma susceptibility.
J Clin Gastroenterol. déc 1997;25(4):568-75.

29. Hashibe M, McKay JD, Curado MP, Oliveira JC, Koifman S, Koifman R, et al. Multiple
ADH genes are associated with upper aerodigestive cancers. Nat Genet. juin 2008;40(6):707-9.

30. Druesne-Pecollo N, Tehard B, Mallet Y, Gerber M, Norat T, Hercberg S, et al. Alcohol
and genetic polymorphisms: effect on risk of alcohol-related cancer. Lancet Oncol. févr
2009;10(2):173-80.

31. Thrift AP, Shaheen NJ, Gammon MD, Bernstein L, Reid BJ, Onstad L, et al. Obesity
and risk of esophageal adenocarcinoma and Barrett’s esophagus: a Mendelian randomization
study. J Natl Cancer Inst. nov 2014;106(11).

32. Sandler RS, Nyrén O, Ekbom A, Eisen GM, Yuen J, Josefsson S. The risk of esophageal
cancer in patients with achalasia. A population-based study. JAMA. 1 nov
1995;274(17):1359-62.

33.  Appelqvist P, Salmo M. Lye corrosion carcinoma of the esophagus: a review of 63
cases. Cancer. 15 mai 1980;45(10):2655-8.

34.  Islami F, Sheikhattari P, Ren JS, Kamangar F. Gastric atrophy and risk of oesophageal
cancer and gastric cardia adenocarcinoma--a systematic review and meta-analysis. Ann Oncol
Off J Eur Soc Med Oncol ESMO. avr 2011;22(4):754-60.

35. Michaud DS, Liu Y, Meyer M, Giovannucci E, Joshipura K. Periodontal disease, tooth
loss, and cancer risk in male health professionals: a prospective cohort study. Lancet Oncol.
juin 2008;9(6):550-8.

36. Abnet CC, Kamangar F, Dawsey SM, Stolzenberg-Solomon RZ, Albanes D, Pietinen

P, et al. Tooth loss is associated with increased risk of gastric non-cardia adenocarcinoma in a
cohort of Finnish smokers. Scand J Gastroenterol. juin 2005;40(6):681-7.

37. Abnet CC, Lai B, Qiao Y-L, Vogt S, Luo X-M, Taylor PR, et al. Zinc concentration in
esophageal biopsy specimens measured by x-ray fluorescence and esophageal cancer risk. J
Natl Cancer Inst. 2005;97(4):301-6.

38.  Taylor PR, Qiao Y-L, Abnet CC, Dawsey SM, Yang CS, Gunter EW, et al. Prospective
study of serum vitamin E levels and esophageal and gastric cancers. J Natl Cancer Inst.
2003;95(18):1414-6.

39. Brown LM, Hoover R, Silverman D, Baris D, Hayes R, Swanson GM, et al. Excess
incidence of squamous cell esophageal cancer among US black men: Role of social class and
other risk factors. Am J Epidemiol. 2001;153(2):114-22.

40.  Lagergren J, Bergstrom R, Nyrén O. Association between body mass and
adenocarcinoma of the esophagus and gastric cardia. Ann Intern Med. 1 juin
1999;130(11):883-90.

41. Daly JM, Fry WA, Little AG, Winchester DP, McKee RF, Stewart AK, et al. Esophageal

2



cancer: results of an American College of Surgeons Patient Care Evaluation Study. J] Am Coll
Surg. mai 2000;190(5):562-572-573.

42. Samarasekera D, Subasinghe D. Delay in the diagnosis of esophageal carcinoma:
Experience of a single unit from a developing country. Indian J Cancer. 2010;47(2):151.

43. Mantziari S, Allemann P, Dayer A, Demartines N, Schifer M. [Gastroesophageal
cancer: an update on diagnosis and treatment]. Rev M¢édicale Suisse. 18 juin
2014;10(435):1331-6.

44.  Lin J, lannettoni MD. Transhiatal Esophagectomy. Surg Clin North Am. juin
2005;85(3):593-610.

45. Reed CE. Technique of Open Ivor Lewis Esophagectomy. Oper Tech Thorac
Cardiovasc Surg. 2009;14(3):160-75.

46.  Skandalakis LJ, Skandalakis JE, Skandalakis PN. Surgical Anatomy and Technique: A
Pocket Manual. Springer Science & Business Media; 2009. 696 p.

47.  Akiyama H. Surgery for Cancer of the Esophagus. Williams & Wilkins; 1990. 312 p.

48. London: Royal College of pathologists. Mapstone N. Minimum Dataset for
Oesophageal Carcinoma Histopathology Reports. 1st; 1998.

49.  College of American Pathologists. Surgical Pathology Cancer Case Summary
(Checklist): Esophagus. Coll Am Pathol. 2005;

50. Chan DSY, Reid TD, Howell I, Lewis WG. Systematic review and meta-analysis of the
influence of circumferential resection margin involvement on survival in patients with operable
oesophageal cancer. Br J Surg. mars 2013;100(4):456-64.

51. Khan OA, Cruttenden-Wood D, Toh SK. Is an involved circumferential resection
margin following oesphagectomy for cancer an important prognostic indicator? Interact
Cardiovasc Thorac Surg. 1 nov 2010;11(5):645-8.

52. Mandard A-M, Dalibard F, Mandard J-C, Marnay J, Henry-Amar M, Petiot J-F, et al.
Pathologic assessment of tumor regression after preoperative chemoradiotherapy of esophageal
carcinoma. Clinicopathologic correlations. Cancer. 1 juin 1994;73(11):2680-6.

53. Pasini F, de Manzoni G, Zanoni A, Grandinetti A, Capirci C, Pavarana M, et al.
Neoadjuvant therapy with weekly docetaxel and cisplatin, 5-fluorouracil continuous infusion,
and concurrent radiotherapy in patients with locally advanced esophageal cancer produced a
high percentage of long-lasting pathological complete response: a phase 2 study. Cancer. 1 mars
2013;119(5):939-45.

54. Chirieac LR, Swisher SG, Ajani JA, Komaki RR, Correa AM, Morris JS, et al.
Posttherapy pathologic stage predicts survival in patients with esophageal carcinoma receiving
preoperative chemoradiation. Cancer. 2005;103(7):1347-55.

55. Ruffier-Loubiere A, Janoray G, Chapet S, de Calan L, Dumont P, Dorval E, etal. [Long-
term outcome of neoadjuvant radiochemotherapy followed by surgery for oesophageal cancer:
A single institute retrospective study about 102 patients]. Cancer Radiother J Soc Francaise

21



Radiother Oncol. 24 juill 2015;

56.  Scheer RV, Fakiris AJ, Johnstone PAS. Quantifying the Benefit of a Pathologic
Complete Response After Neoadjuvant Chemoradiotherapy in the Treatment of Esophageal
Cancer. Int J Radiat Oncol. juill 2011;80(4):996-1001.

57. Chiu C-H, Chen W-H, Wen Y-W, Yeh C-J, Chao Y-K, Chang H-K, et al. Association
between the thoroughness of the histopathological examination and survival in patients with

esophageal squamous cell carcinoma who achieve pathological complete response after
chemoradiotherapy. Dis Esophagus Off J Int Soc Dis Esophagus ISDE. 14 juill 2015;

58. Rizvi FH, Syed AA, Khattak S, Rizvi SSH, Kazmi SA, Khan MQ. Complete
pathological response after neoadjuvant treatment in locally advanced esophageal cancer
predicts long term survival: A retrospective cohort study. Int J Surg. juin 2014;12(6):621-5.

59.  Berger AC. Complete Response to Neoadjuvant Chemoradiotherapy in Esophageal
Carcinoma Is Associated With Significantly Improved Survival. J Clin Oncol. 1 juill
2005;23(19):4330-7.

60.  van Hagen P, Hulshof MCCM, van Lanschot JIB, Steyerberg EW, Henegouwen MI van
B, Wijnhoven BPL, et al. Preoperative Chemoradiotherapy for Esophageal or Junctional
Cancer. N Engl J Med. 31 mai 2012;366(22):2074-84.

61. Ott K, Blank S, Becker K, Langer R, Weichert W, Roth W, et al. Factors predicting
prognosis and recurrence in patients with esophago-gastric adenocarcinoma and
histopathological response with less than 10 % residual tumor. Langenbecks Arch Surg.
2013;398(2):239-49.

62. Rohatgi PR, Swisher SG, Correa AM, Wu TT, Liao Z, Komaki R, et al. Failure patterns
correlate with the proportion of residual carcinoma after preoperatlve chemoradiotherapy for
carcinoma of the esophagus. Cancer. 2005;104(7):1349-55.

63. Oppedijk V, Van DG, Van L, Van H, Van O, Van R, et al. Patterns of recurrence after
surgery alone versus preoperative chemoradiotherapy and surgery in the CROSS trials. J Clin
Oncol. 2014;32(5):385-91.

64.  Mariette C, Piessen G, Triboulet J-P. Therapeutic strategies in oesophageal carcinoma:
role of surgery and other modalities. Lancet Oncol. 2007;8(6):545-53.

65. Toxopeus ELA, Nieboer D, Shapiro J, Biermann K, van der Gaast A, van Rij CM, et al.
Nomogram for predicting pathologically complete response after neoadjuvant
chemoradiotherapy for oesophageal cancer. Radiother Oncol. juin 2015;115(3):392-8.

66. Hammoud ZT, Kesler KA, Ferguson MK, Battafarrano RJ, Bhogaraju A, Hanna N, et
al. Survival outcomes of resected patients who demonstrate a pathologic complete response
after neoadjuvant chemoradiation therapy for locally advanced esophageal cancer. Dis
Esophagus. 1 avr 2006;19(2):69-72.

67. Donahue JM, Nichols FC, Li Z, Schomas DA, Allen MS, Cassivi SD, et al. Complete
Pathologic Response After Neoadjuvant Chemoradiotherapy for Esophageal Cancer Is
Associated With Enhanced Survival. Ann Thorac Surg. févr 2009;87(2):392-9.

1S



68.  GehJI, Crellin AM, Glynne-Jones R. Preoperative (neoadjuvant) chemoradiotherapy in
oesophageal cancer. Br J Surg. 1 mars 2001;88(3):338-56.

69.  Urschel JD, Vasan H, Blewett CJ. A meta-analysis of randomized controlled trials that
compared neoadjuvant chemotherapy and surgery to surgery alone for resectable esophageal
cancer. Am J Surg. mars 2002;183(3):274-9.

70. Courrech Staal EFW, Aleman BMP, Boot H, van Velthuysen M-LF, van Tinteren H,
van Sandick JW. Systematic review of the benefits and risks of neoadjuvant chemoradiation
for oesophageal cancer. Br J Surg. oct 2010;97(10):1482-96.

71. Siddiqui FA, Atkins KM, Diggs BS, Thomas CR, Hunter JG, Dolan JP. Overall survival
analysis of neoadjuvant chemoradiotherapy and esophagectomy for esophageal cancer. J
Gastrointest Oncol. avr 2014;5(2):86-91.

72. Urba SG, Orringer MB, Turrisi A, Iannettoni M, Forastiere A, Strawderman M.
Randomized trial of preoperative chemoradiation versus surgery alone in patients with
locoregional esophageal carcinoma. J Clin Oncol. 2001;19(2):305-13.

73. Burmeister BH, Smithers BM, Gebski V, Fitzgerald L, Simes RJ, Devitt P, et al. Surgery
alone versus chemoradiotherapy followed by surgery for resectable cancer of the oesophagus:
a randomised controlled phase III trial. Lancet Oncol. sept 2005;6(9):659-68.

74. Lee J-L, Park SI, Kim S-B, Jung H-Y, Lee GH, Kim J-H, et al. A single institutional
phase III trial of preoperative chemotherapy with hyperfractionation radiotherapy plus surgery
versus surgery alone for resectable esophageal squamous cell carcinoma. Ann Oncol. 1 juin
2004;15(6):947-54.

75. Tepper J, Krasna MJ, Niedzwiecki D, Hollis D, Reed CE, Goldberg R, et al. Phase 111
Trial of Trimodality Therapy With Cisplatin, Fluorouracil, Radiotherapy, and Surgery
Compared With Surgery Alone for Esophageal Cancer: CALGB 9781. J Clin Oncol. 1 mars
2008;26(7):1086-92.

76. Schneider PM, Baldus SE, Metzger R, Kocher M, Bongartz R, Bollschweiler E, et al.
Histomorphologic tumor regression and lymph node metastases determine prognosis following
neoadjuvant radiochemotherapy for esophageal cancer: implications for response classification.
Ann Surg. nov 2005;242(5):684-92.

77. Rizk NP, Venkatraman E, Bains MS, Park B, Flores R, Tang L, et al. American Joint
Committee on Cancer Staging System Does Not Accurately Predict Survival in Patients
Receiving Multimodality Therapy for Esophageal Adenocarcinoma. J Clin Oncol. 10 févr
2007;25(5):507-12.

78. Briicher BLDM, Becker K, Lordick F, Fink U, Sarbia M, Stein H, et al. The clinical
impact of histopathologic response assessment by residual tumor cell quantification in
esophageal squamous cell carcinomas. Cancer. 15 mai 2006;106(10):2119-27.

7R



