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Background: Early assessment of response to neoadjuvant chemoradiotherapy (CRT) is crucial in deter-
mining the most suitable treatment strategy in locally advanced oesophageal cancer (LAEC).
Aims: We evaluated the impact of early metabolic response during CRT on overall survival (0S) and

Methods: Patients with biopsy-proven oesophageal carcinoma underwent FDG PET/CT with evaluation

Ic(ey words: of the standardized uptake value (SUV) before any treatment and during CRT after 20 Gy.

esults: patients (Male: 66.4%, Median age: 63; squamous cell carcinomas : 70%) met inclu-
o recurrence Results: 116 patients (Male: 66.4%, Medi 63 1l carci SCC): 70% incl
Oesophageal sion criteria. Median OS was 21.7 months. There was a significant positive correlation between interim

PET metabolic response and OS. In multivariate analysis, only metabolic response using the 50% cut-off
value remained significantly associated with OS (1C95%=0.28-0.73; p=0.001). In this statistical anal-
ysis, surgery (p=0.007) and T stage (p=0.023) were also correlated with OS. There was a significant
correlation between early metabolic response and local recurrence (Chi-squared test p=0.0001).
Conclusions: Early metabolic response using FDG PET/CT is associated with better OS, disease-free survival,
local control and pathological response in patients treated by CRT for LAEC.

Prognosis
Radiotherapy

© 2018 Published by Elsevier Ltd on behalf of Editrice Gastroenterologica Italiana S.r.1.

1. Introduction

Oesophageal cancer includes two main histological subtypes:
squamous cell carcinoma (SCC) and adenocarcinoma (ADC) [1] and
represents the 6th leading cause of cancer-related mortality world-
wide [2]. Its management is a major public health challenge. Its
complete surgical resection without further therapy is the treat-
ment of choice for limited local disease (i.e. T1-T2 NOMO) whereas
in locally advanced oesophageal carcinomas (LAEC) this strategy
cannot be considered as sufficient [3]. It has been shown that,
patients with locally advanced disease who received preoperative
treatment had increased RO resection and survival rates [4,5]. How-
ever, there is still no standardized management for these patients.
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It has been demonstrated that preoperative chemoradiotherapy
(CRT) followed by surgery has improved the prognosis of patients
with oesophageal cancers [6,7].

These results concerned the two main histological subtypes of
oesophageal cancers. However, in patients with SCC, randomized
controlled studies found equivalent overall survival (OS) whether
the patients were treated with CRT or surgery [8,9].

The evaluation of response to neoadjuvant treatment classically
combines computed tomography (CT) and an endoscopic evalua-
tion either by conventional examination (esogastroduodenoscopy
(EGD) or endoscopic ultrasonography (EUS)) [10]. Fluorodeoxyglu-
cose (FDG) positron emission tomography (PET)/CT has the ability
to detect nodal and distant metastases with a greater sensitivity
than anatomic imaging modalities [10]. This assessment, recom-
mended by the European Society of Medical Oncology (ESMO) in
patients who are candidates for oesophagectomy, has been eval-
uated with promising results after completion of chemotherapy
or CRT in patients with locally advanced oesophageal carcinomas
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[11-13]. Some of these studies suggested that it could be an early
surrogate for pathological response [14].

In recent years, multiple works have attempted to stratify
patients as responsive and non-responsive with a non-invasive
method in order to further adapt the treatment strategy. Interim
FDG PET/CT could be one of these potential approaches [15].

Indeed, interim FDG PET/CT could have a major impact on
patient management, firstly by predicting treatment outcome early
in the patient management and secondly, by modifying the ther-
apeutic strategy (i.e. modification of radiotherapy (RT) plan or
surgery indication) in order to improve and optimize the patient’s
outcome.

In head and neck cancers [16] or in non-small cell lung cancer
[17], FDG PET/CT is now considered as a very promising tool in
the evaluation of response and prognosis. Concerning oesophageal
cancers, data are more controversial. A recent meta-analysis by
Cremonesi et al. [ 18] showed that individual therapeutic decisions
based on interim FDG PET/CT, although promising, was inconsis-
tent and depended on the methods used to perform the analysis.
The heterogeneity of the populations studied in each cohort of the
meta-analysis combined with the relative low number of patients
included (only one study with more than 100 subjects) could have
led to this disappointing result. New trials are needed in order to
precisely define the importance of this early evaluation.

The objective of the present work was to determine the impact
of decrease of the standardized uptake value (SUV) during the CRT
course (at 20 Gy) on patient OS in a large cohort.

2. Patients and methods

From May 2006 to August 2016, an initial FDG PET/CT was per-
formed before any treatment and a second FDG PET/CT during CRT
at 20 Gy was planned for all patients treated for a LAEC (T3/T4 or
N1/N2/N3) in our institution with upfront CRT. All patients were
required to have biopsy-proven ADC or SCC of the oesophagus. Stag-
ing was established according to the TNM classification using the
7th edition of Union for International Cancer Control (UICC) TNM
staging system, by physical examination, CT scans of the chest and
abdomen, EGD and EUS. Patients with distant visceral metastases
and with a performance status (PS) of 3 or more were excluded.

All chemotherapy regimens were permitted. After neoadju-
vant treatment, an evaluation of tumor response by CT and EGD
according to RECIST criteria was performed. Surgery was discussed
during a multidisciplinary team meeting before the beginning of
the chemoradiation therapy if the patient’s medical status and dis-
ease allowed it. There was no difference regarding the therapeutic
strategy between SCC and ADC histology. After CRT a second multi-
disciplinary meeting confirmed the indication of oesophagectomy
if the criteria where still fulfilled. Surgery was performed in two
high-volume centers for oesophagectomy.

3. Data collection

Data on patients’ characteristics (gender, age, PS, weight loss at
baseline before neoadjuvant treatment), tumor (staging, histology,
location), initial FDG PET/CT (date, location, SUV concerning the
primary lesion), treatment management (treatment dates, radio-
therapy schedule and dose, type of chemotherapy, number of cycles
of chemotherapy), post-medical treatment evaluation (CT, EGD),
FDG PET/CT at 20 Gy (date, location, SUV concerning the primary
lesion, metabolic response), surgery (date, histologic response) and
follow-up (disease progression, death) were retrospectively col-
lected.

The same physician reviewed all data sheets in order to make
an uniform interpretation of this retrospective data.

4. '8F FDG PET/CT imaging

Patients underwent whole-body FDG PET/CT before CRT (PET1)
and at 20Gy (PET2). This second FDG PET/CT was performed 2
weeks after the beginning of radiotherapy. Patients fasted for at
least 6 h before they were injected with 18F-FDG (5 MBq/Kg body
weight). The blood glucose level at the time of baseline FDG PET/CT
study had to be <9 mmol/L for inclusion.

The baseline PET imaging could be performed in different insti-
tutions. The interim FDG PET/CT was performed at the same FDG
PET/CT center location (Philips Gemini XL from May 2006 to August
2015 or Siemens mCT Flow since September 2015).

FDG PET/CT imaging was performed from the base of the skull
to mid-thighs starting 60 min after FDG injection. CT parameters
were 120kV and 100 mAs. No contrast enhancement was used
for the CT part. PET images were reconstructed iteratively using
a three- dimensional, row action maximization likelihood algo-
rithm. A semi-quantitative analysis using the SUV was performed.
For the calculation of SUV at baseline FDG PET/CT and on interim
FDG PET/CT, images were displayed on the Extended Brilliance™
workstation (Philips Medical Systems). The SUV was measured by
manually marking a circular region of interest (ROI) in the three
planes (coronal, sagittal and axial) around the tumor (3D ROI). The
maximum SUV (SUVmax) within the tumor was used for the study
analysis. For this study, only SUVmax was used for prognostic and
predictive calculations. The same nuclear medicine physician who
was blind to the clinical, radiological and follow-up data inter-
preted the initial and interim PET images.

5. Chemoradiotherapy

All chemotherapy regimens were permitted. Data concerning
the type of chemotherapy, number of cycles preceding the interim
FDG PET/CT and doses were collected. Three-dimensional confor-
mal radiation therapy was delivered with megavoltage equipment
(6-18 MV) using a multiple field technique. All patients had 3D
treatment planned. Patients were treated 5 days per week at 2 Gy
per day. All fields were treated each day, and portal films were
obtained from at least two fields per week or more often if needed.
Treatment used a combination of anterior/posterior, oblique or lat-
eral fields so that the dose did not vary by more than 5% over
the entire target volume. The dose was prescribed according to
the International Commission on Radiation Units and Measure-
ments (ICRU) recommendations. Initial gross tumor volume (GTV)
included primary tumor (GTV T) and involved lymph nodes (GTV
N) on initial FDG PET/CT. Clinical Target Volume (CTV1) included
the GTV T plus a margin of 5cm above and below the primary
oesophageal tumor, including GTV N and lymph node areas at risk.
The mediastinal fat around the oesophagus was included in this
CTV1. CTV2 consisted of the GTV T plus a margin of 2 cm above and
below the primary tumor. A safety margin of 5 mm was added to
CTV1 and CTV2 to obtain Planning Target Volume (PTV1) and PTV2.
The prescribed doses for PTV1 and PTV2 were 40 and 66 Gy, respec-
tively. CTV2 treatment was performed only in cases of exclusive
CRT.

6. Surgery

Surgery was not systematically performed after CRT. It was
scheduled before chemoradiation, only performed in medically fit
patients for surgery with a low risk of post-operative complications
and confirmed after CRT during a second multidisciplinary meeting
if the criteria where still fulfilled. Moreover, patients should have a
resectable disease on CT scan with a high probability of RO surgery
resection. Surgery was scheduled 4-6 weeks after completion of
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CRT. Surgical modalities were decided according to tumor site, dis-
ease extent and surgeons’ preferences. Standardized transthoracic
en bloc oesophagectomy with lymphadenectomy was performed
for all operated patients. We used the Mandard histological classi-
fication [19] to assess residual disease. We defined three different
groups: complete histological response if there was no viable tumor
cell or fibrosis with scattered tumor cells (TRG1 and TRG2), major
response when only a few viable tumor cells were present in the
tumor or in the nodes (TRG3) and poor response in the other cases
(TRG4 or TRG5).

7. Follow-up

Patients were followed-up at 4-month intervals for the first
year, at 6-month intervals for the next 2 years and annually there-
after. The follow-up evaluation consisted of physical examination,
a complete blood count and liver function test. All patients had
Thoraco-abdominal and pelvic CT Scan at 6-month intervals for the
first 2 years and annually thereafter. Gastroscopy was performed in
case of clinical symptoms. FDG PET/CT was not routinely performed
in the follow-up of patients after treatment.

8. Statistical analysis

The main aim of this study was to evaluate the prognostic value
of the decrease in SUV for progression-free survival (PFS) and OS.
Regression of SUV was defined as: [1-(SUV2/SUV1)] x100. PFS and
0S were measured from the date of the first day of treatment to the
date of disease progression or death from any cause. Survival curves
were calculated by using Kaplan-Meier survival analysis. The log-
rank test was used to evaluate survival differences. Comparison of
continuous variables was performed using the t-test. Sensitivity,
specificity, positive predictive values and negative predictive val-
ues were calculated using standard formulas. Receiver operating
characteristic (ROC) curve analysis was used to define the optimal
cut-off. Accuracy was measured as area under the ROC curve. Cox
regression analysis was used to perform a multivariate analysis,
incorporating weight loss at baseline, T and N stages and the fac-
tors significantly associated with survival in univariate analyses.
Chi? test was used to measure the correlation between metabolic
response and local recurrence Statistical analyses were performed
using Stata 9 software (College Station, TX: StataCorp LP).

9. Results
9.1. Patients and tumors characteristics

During the study period, 193 patients were evaluated for LAEC
and 116 met the inclusion criteria (Fig. 1). A first FDG PET/CT eval-
uation was performed followed by a second interim examination.
The baseline characteristics are listed in Table 1.

Two thirds of the patients were male (66.4%) with a median
age at inclusion of 63-years (range 20-87). The large majority of
patients had a PS of 0 or 1 (n=101, 87%) and were almost equally
distributed in three groups concerning their weight loss. Consider-
ing the tumor staging using the TNM classification, all patients had
LAEC with an indication, according to the international recommen-
dations, to preoperative CRT.

Seventy percent of patients had SCC and 30 percent had ADC.
Their location was distributed as described in Table 1.

9.2. Therapeutic management

All patients first received a CRT regimen. Data concerning ther-
apeutic management are listed in Table 1.

Table 1

Patiens characteristics.
Variable N (%)
Gender
Men 77 (66.4)
Women 39(33.6)
Mean age (years) (range) 63 (20-87)
Performance status
-0 32(27.6)
-1 69 (59.5)
-2 15(12.9)
T Stage
-2 4(3.5)
-3 107 (92.2)
-4 5(4.3)
N stage
NO 29 (25)
N+ 87(75)
Weight loss
-<5% 32(27.6)
-5-10% 42 (36.2)
->10% 42 (36.2)
Histology
- Squamous cell carcinoma 81(69.8)
- Adenocarcinoma 5(30.2)
Tumour location
- Upper third 20(17.2)
- Middle third 57 (49.1)
- Lower third 39(33.7)
Chemotherapy regimen
- 5-Fluorouracil (5FU) — Cisplatin 77 (65.3)
- 5FU — Oxaliplatin 29 (24.6)
- Docetaxel — 5FU — Cisplatin 9(7.6)
- 5FU — Carboplatin 3(2.5)
Mean RT dose (Gy) (range)
- Pre-operative RT 40 (38-42)
- Exclusive RT 66 (32-70)
Surgery
Yes 42 (36.2)
No 74 (63.8)
Pathological response n=42
Complete (TRG 1-2) 19 (45.2)
Major (TRG 3) 2(4.8)
Minor (TRG 4-5) 21 (50)
Mean SUV1 (range) 13.6 (3.4-47)
Mean SUV2 (range) 6.5 (0-20)

Mean metabolic response (range)
Metabolic response >30%

48% (30-100)

Yes 84 (72.4)
Not 32 (27.6)
Metabolic response >50%

Yes 56 (48.3)
No 60 (51.7)
Metabolic response >70%

Yes 28 (24.1)
No 88 (75.9)
Progression

Yes 73 (62.9)
No 43 (37.1)
Death

Yes 78 (67.2)
No 38 (32.8)

Concerning radiotherapy, median interval time between the
first FDG PET/CT and the first day of treatment was of 32 days (range
0-77). The median radiotherapy dose was 40 Gy (range 38-42) for
patient receiving neoadjuvant therapy and 66 Gy (range 32-70) for
patients receiving definitive treatment respectively. Two-third of
patients received 5FU-Cisplatine chemotherapy and one-quarter
of patients received FOLFOX chemotherapy.

Only forty-two patients (36.2%) (30 SCC and 12 ADC) were able
to had surgery after chemoradiotherapy due to patients’ comorbidi-
ties, age, performance status, weight loss, tumor location (patients
with cervical location were excluded) and chemoradiotherapy tol-
erance. Among patients who underwent surgery, 19 had complete
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N=193

Patients evaluated for locally
advanced Esophageal carcinoma:

Excluded patients
N=77
No CRT (N=40)

/

[CT alone (N=26); Surgery alone (N=14)]
Brachytherapy alone (N=9)

No interim PET/CT performed (N=20)
Treatment not performed in our
institution (N=8)

N=116

Patients included in the study:

RT <40 Gy
N=46 N=13

40 Gy < RT <50 Gy

RT > 50 Gy
N=57

Fig. 1. Flow chart.

histological response, 2 had major response and 21 had poor
response.

9.3. Overall survival (0S) and progression-free survival (PFS)

In the whole cohort, mean follow-up was of 27 months (stan-
dard deviation: 24,5 months). In patients living at the end of the
follow-up, it was of 41,2 months (standard deviation: 29,5 months).
Median OS was 21.7 months with 1- and 3-year OS of 71.9% and
35.4% respectively (Fig. 2). Median PFS was 14.4 months with 1-
and 3-years PFS of 58.7% and 31.7% respectively (Fig. 3).

In univariate analysis, a good PS at baseline was significantly
associated with a greater 3-year OS: 39.7% for PS 0, 29.7% for PS 1
and 7% for PS 2 respectively (p=0.03).

In univariate analysis, surgery was also associated with better
overall survival: Among operated patients, median OS was 41.3
months witha 1-and 3-year OS of 88% and 31% respectively. Among
non-operated patients, median OS was 14.5 months, with 1- and
3- year OS of 58% and 18% respectively. The difference between
operated and non-operated patients was statistically significant
(p=0.001).

No other classic prognostic factor was significantly associated
with OS.

In multivariate analysis, including TNM classification, weight
loss at baseline and the two factors significantly associated with

0.50 0.75 1.00
1 1 1

0.25
1

0.00
L

T T

0 1 2 3 4 5
Time (Years)

Number at risk
116 80 43 26 18 14

Fig. 2. Overall survival.

0.50 0.75 1.00
1 1 Il

0.25
1

0.00
1

0 1 2 3 4 5

Time (years)

Number at risk
116 61 30 19 14 10

Fig. 3. Progression free survival.

better overall survival in univariate analysis (surgery and PS),
surgery (p=0.007 IC95% (0.26-0.81)) and T stage (p=0.023 IC95%
(1.09-3.49)) but not PS were correlated with OS.

9.4. Patterns of relapse

Ninety-four patients have relapsed after treatment: 49 patients
had a local recurrence and 45 patients had a metastatic recurrence.
Among those patients, 23 had both local and metastatic recurrence.
In case of recurrence, patients were treated by salvage brachyther-
apy or chemotherapy. No patient had salvage surgery for local
recurrence.

9.5. Prognostic value of metabolic response

Interim FDG PET/CT was performed at a mean dose of 21 Gy
(Median 20 Gy, Standard Deviation 3.76 Gy) At baseline, the mean
SUVmax (SUV1) of the primary oesophageal tumor was 13.6 (range
3.4-47). At interim FDG PET/CT, the mean SUVmax (SUV2) was 6.5
(range 0-20). The mean metabolic response was 48% when consid-
ering both SCC and ADC. Using the mean as cut-off value, SUV1 level
had no prognostic value: 3-year OS was 18.6% and 24.7% for patients
with SUV1 lower and higher than 13.6 respectively (p=0.96).

To establish a correlation between metabolic response and
outcome, cut-offs of 30, 50 and 70% of regression of SUV were eval-
uated. According to these cut-off values, the metabolic response
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Fig. 4. Overall survival according to metabolic response.

rates were: 72.4% (84/116), 48.3% (56/116) and 24.1% (28/116
patients) respectively. There was a significant positive correlation
between interim metabolic response and OS: the 3-year OS of good
metabolic responders, for a threshold SUVmax decrease of respec-
tively 30%, 50% and 70%, were 41.1%, 52.5% and 54.8% as compared
to 20.9%, 19.9% and 28.6% for poor metabolic responders (p=0.04,
p=0.005 and p=0.01 respectively) (Fig. 4). The same features were
observed for PFS. Regarding 3-year survival as the end point, sen-
sitivity, specificity, positive and negative predictive values for the
three cut-off values were calculated. According to the ROC curve,
the best cut-off value was 50% (AUROC was 0.631 and 0.69 for OS

and PFS respectively). Indeed, the 3-year OS of good responders
was 52.5% compared to 19.9% for poor responders (p=0.005).

In multivariate analysis, integrating metabolic response to the
Cox model previously described (including TNM classification,
weight loss at baseline and the two factors significantly associated
with better overall survival in univariate analysis (surgery and PS)),
the only cut-off value remaining significantly associated with OS
(p=0.001) was of 50% (Table 2).

There was a significant correlation between early metabolic
response and local recurrence but not between early metabolic
response and metastatic recurrence. Twenty-six percent of good
metabolic responders had a local recurrence vs 58% of poor



892 N. Hammoudi et al. / Digestive and Liver Disease 51 (2019) 887-893

Table 2
Multivariate analysis - correlation with OS.

Variable Hazard ratio Standard error p 95% confidence interval
Surgery 0.46 0.13 0.007 (0.26-0.81)
Performance status 117 0.26 0.485 (0.75-1.81)
T stage 1.96 0.58 0.023 (1.10-3.49)
Weight loss 0.98 0.15 0.878 (0.73-1.31)
Rep50 0.45 0.11 0.001 (0.28-0.73)

metabolic responders (Chi-squared test p=0.0001). Fifty percent
of good metabolic responders had a metastatic recurrence vs 45%
of poor metabolic responders (Chi-squared test p=0.203).

When separating the 116 patients into two groups according to
their primary tumor histology, OS was significantly associated with
metabolic response for both ADC (p=0.01) and SCC (p=0.03) using
the cut-off value of 50%.

We also studied if performing both FDG PET/CT (at baseline and
interim points) in the same or different FDG PET/CT facility loca-
tion influenced the correlation with OS. Using the cut-off value
in SUV change of 50%, we did not find any significant difference
(respectively p=0.76 and p=0.6) (Supplementary Fig. 1).

In patients who underwent surgery, metabolic and histological
responses were correlated using the cut-off value of 70% (Pearson
ratio: 6.0935; p=0.048). When pooling patients with complete and
major histological responses, these results were more significant
(Pearson ratio: 5.1593; p=0.023).

10. Discussion

Our study showed that early response to CRT by interim FDG
PET/CT was associated with better survival in locally advanced
oesophageal cancer. Interestingly this result remained significant
whether the two FDG PET/CTs were performed in the same or dif-
ferent institutions.

By using either a 30%, 50% or 70% decrease in SUVmax as cut-off
values, metabolic response was significantly correlated to a better
3-year OS.

In patients who underwent surgery, we also showed that when
using a cut-off value of 70%, metabolic and histological responses
were correlated with a strong significant Pearson ratio.

The relevance of an interim FDG PET/CT evaluation during CRT
for LAEC remains controversial. A study including 100 patients with
locally advanced ADC did not show any correlation between FDG
PET/CT after CRT and histological tumor regression or OS [20]. The
recent meta-analysis published by Cremonesi et al. analyzing 13
studies and 697 patients, did not find any correlation between
the interim variation of FDG PET/CT and the pathological com-
plete response and/or the clinical outcome [18]. However, in this
review, the study population was heterogeneous with utilization
of different treatment protocols and utilization of different meth-
ods of analysis to assess the prognostic and predictive value of the
interim FDG PET/CT. Moreover, a recent work, presented during
ESMO 2018, found that early metabolic response was associated
with both improved PFS and low local recurrence rate [21]. Our
present cohort of 116 patients recruited a high number of patients
(the second highest one in the literature to our knowledge) in a
single institution. We showed that this approach was feasible in
current practice and had a potential relevance in early prediction
of OS. Our results were first given globally in SCC and ADC patients
but we found the same trends when separating patients regarding
their tumor histology.

CRT alone may be indicated in patients with either locally
advanced ADC or SCC [22].

RTOG 94-05 (INT 0123) randomized trial failed to show
that high-dose radiotherapy (64.5 Gy) delivered with concurrent

chemotherapy had any advantage over standard-dose radiother-
apy (50.4 Gy) delivered with concurrent chemotherapy in patients
treated for oesophageal cancer [23]. However, considering the high
local failure rates after 50 Gy for patients treated by exclusive CRT
[24], we think that high-dose radiotherapy delivered with con-
current chemotherapy should be the optimal treatment. Indeed,
some retrospective studies have reported encouraging results after
high dose radiotherapy in combination with chemotherapy for
locally advanced oesophageal cancer [25-27]. Two randomized
trials evaluating exclusive chemoradiotherapy (CRT) versus pre-
operative chemoradiotherapy have used high dose radiotherapy
(65-66 Gy) as standard RT treatment arm [8,9]. Arecent publication
compiling an analysis of non-randomized patients in the FFCD 9102
phase 3 trial with no clinical response after induction CRT, or with
contraindication to follow any attributed treatment, showed that
OS did not differ between responders to induction CRT (operated
or not) and patients who had salvage surgery after clinical failure of
chemoradiation [21]. Our data shows that patients who were oper-
ated had a significantly better 3-year OS than non-operated ones
(31% versus 17.6%; p=0.001).

Interim FDG PET/CT evaluation was also correlated with his-
tological response after surgery as previously suggested in other
works [28]. These results emphasize the potential interest of per-
forming surgery in patients with locally advanced oesophageal
cancers. Interim FDG PET/CT could also be useful in predicting the
histological response in those patients. However, a randomized
study would be helpful in order to clarify the ideal management
of these patients. After induction CRT, interim FDG PET/CT would
define poor and good responders. Patients should then be ran-
domly assigned to surgery or continuation of CRT taking into
account the histological type of the primary lesion. Comparing the
OS of these subgroups could confirm the usefulness of interim
FDG PET/CT. Barbour et al. reported the results of AGITG DOC-
TOR multicentric randomized trial which evaluated the impact of
metabolic response at day 15 after 1 cycle of neoadjuvant CF (Cis-
platin, Fluorouracil) chemotherapy to tailor therapy in patients
treated for oesophageal and gastro-oesophageal junction adeno-
carcinoma. Early metabolic responders received a second cycle
of CF chemotherapy then oesophagectomy. Early metabolic non-
responders (SUVmax decreasing by >35% from baseline to day 15
PET) were centrally randomised 1:1 to 2 cycles of DCF (Docetaxel,
Cisplatin, Fluorouracil) chemotherapy or DCF+concurrent 45 Gy
radiotherapy then oesophagectomy. The addition of docetaxel and
radiotherapy in metabolic non-responders group augmented major
histological response rate (63% vs 20%), PFS rate at 36 months (46%
vs 31%) and decreased local recurrence rate (11% vs 32%) in com-
parison with preoperative DCF alone [29].

In our study, we found no correlation between weight loss at
baseline and OS. The importance of nutritional parameters vari-
ations during CRT had previously been correlated with a worse
impact on response and survival [30]. We could explain these
surprising results by the systematic nutritional management of
patients in our institution with frequent use of enteral or parenteral
nutrition in order to normalize nutritional parameters. In our study,
performance status was not a prognostic factor contrary to surgery.
The fact that most of patients in our study had good PS (0-1) could
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explain that we did not find PS as a prognostic factor by lack of
statistical power. Indeed, only 13% of the patients had PS 2. More-
over, PS was not the only reason for which surgery could not be
performed in some patients. Local extension of the disease could
also explain some exclusion from surgery.

Our study had several limitations. First, the evaluation of tumor-
specific metabolic changes might be blurred by the post-radiation
inflammatory effect. Changes in SUV induced by CRT reflect the
decrease in viable cell fraction but are also influenced by many
other phenomena, including recruitment of inflammatory cells
(macrophages and activated leucocytes). A rigorously validated
method for tumor delineation on post-treatment scans is therefore
required for optimal results. These additional methods of metabolic
assessment should be investigated in the setting of early predic-
tion of response during CRT in oesophageal cancer. Moreover, if
the location of the interim FDG PET/CT was always the same, the
firstexamination could be performed in different centers. However,
we did not find any significant differences in our results regarding
the location of the first FDG PET/CT. These findings showed that
this possible bias did not interfere with our results. All chemother-
apy protocols were allowed, leading to potential bias due to the
differences between chemotherapy regimens. In this “real-life”
retrospective study, this bias could hardly be avoided. However,
almost all the patients included in our study (more than 90%)
received either 5FU-Cisplatine or 5FU-Oxaliplatin chemotherapy
which have comparable outcomes in this indication. Due to the ret-
rospective nature of the study, physicians could take into account
the results of interim FDG PET-CT particularly in patients with poor
metabolic response for whom salvage surgery could be proposed.

11. Conclusion

Early metabolic response using FDG PET/CT is associated with
better OS, disease-free survival, local control and pathological
response in patients with LAEC.
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