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Abstract

Goals of work In patients with locally advanced esophageal
cancer, only those responding to the treatment ultimately
benefit from preoperative chemoradiation. We investigated
whether changes in subjective dysphagia or eating restric-
tions after two cycles of induction chemotherapy can
predict histopathological tumor response observed after
chemoradiation. In addition, we examined general long-
term quality of life (QoL) and, in particular, eating
restrictions after esophagectomy.
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Materials and methods Patients with resectable, locally
advanced squamous cell- or adenocarcinoma of the esoph-
agus were treated with two cycles of chemotherapy
followed by chemoradiation and surgery. They were asked
to complete the EORTC oesophageal-specific QoL module
(EORTC QLQ-OES24), and linear analogue self-assess-
ment QoL indicators, before and during neoadjuvant
therapy and quarterly until 1 year postoperatively. A
median change of at least eight points was considered as
clinically meaningful.
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Main results Clinically meaningful improvements in the
median scores for dysphagia and eating restrictions were
found during induction chemotherapy. These improvements
were not associated with a histopathological response
observed after chemoradiation, but enhanced treatment
compliance. Postoperatively, dysphagia scores remained
low at 1 year, while eating restrictions persisted more
frequently in patients with extended transthoracic resection
compared to those with limited transhiatal resection.
Conclusions The improvement of dysphagia and eating
restrictions after induction chemotherapy did not predict
tumor response observed after chemoradiation. One year
after esophagectomy, dysphagia was a minor problem, and
global QoL was rather good. Eating restrictions persisted
depending on the surgical technique used.

Keywords Esophageal cancer - Induction chemotherapy -
Predictors for tumor response - Dysphagia -
Eating restrictions - Quality of life

Introduction

Most patients with newly diagnosed carcinoma of the
esophagus present with locally advanced disease, and the
outcome at this stage is poor. Based on findings of meta-
analyses [17, 18], preoperative chemoradiotherapy is com-
monly used in clinical practice, although adequately powered
phase-III trials [13, 15, 20, 29, 30, 32] have not shown a
clear statistical benefit over surgery alone. However, patients
responding to neoadjuvant treatment have a better survival
rate than the nonresponders [27, 30]. Whether this is due to
the therapy itself or to the selection of a prognostic favorable
group is yet unclear. On the other hand, neoadjuvant
treatment is ineffective or even harmful for the nonrespond-
ing patients with still resectable tumors [27], as it delays a
potentially curative surgery and may worsen the patient’s
QoL due to its side effects. In order to avoid ineffective
preoperative treatment, one should be able to reliably
identify the nonresponders as early as possible.

Several methods have been used to predict response to
neoadjuvant therapy. Repeated computed tomography scan-
ning, endoscopy, and endoscopic ultrasound have not been
helpful in predicting early response to therapy [6, 28]. The use
of therapy-induced metabolic changes in the tumor glucose
metabolism by positron emission tomography (PET) has
shown some reliability in adenocarcinoma of the esophago-
gastric junction [22, 34]. Yet, this method has not shown
enough accuracy at predicting nonresponders in squamous
cell carcinoma or in patients receiving chemoradiation.

An improvement of the leading symptoms early in the
treatment course may also be useful as a predictor of
response. The predominant symptom for this type of tumor

@ Springer

is dysphagia [7]. Clinical experience and data from in-depth
interviews with patients [33] highlight that dysphagia is a
troublesome symptom affecting all aspects of the patients’
everyday life. Relief of dysphagia is often seen already 2 to
3 weeks after start of the first chemotherapy cycle. So far,
no study investigated the association between early im-
provement in dysphagia and tumor response. The prospec-
tive longitudinal QoL study was therefore the secondary
objective of a multicenter phase II trial in Switzerland for
patients with locally advanced esophageal carcinoma. The
treatment in this trial consisted of two cycles of induction
chemotherapy, followed by chemoradiation and surgery.
The first aim was to evaluate the association between
improvement of dysphagia after induction chemotherapy
and histopathological response after chemoradiation in
order to detect the nonresponders before the start of
chemoradiation. The second aim was to evaluate the long-
term outcome of patient-reported symptoms and several
global QoL indicators after esophagectomy in patients
without relapse.

Patients and methods
Major eligibility criteria

Eligibility criteria included resectable, locally advanced
squamous cell or adenocarcinoma of the thoracic esophagus
or gastroesophageal junction (Siewert type I), uT3 or/and
uN+ or uT4 if deemed resectable, a WHO performance
status <2, normal organ function, and age between 18 and
70 years. Patients with more extensive disease were
excluded based on the determination of the tumor stage
by computer tomography scan, endosonography, and in
most cases PET scan. Resectability of the tumor and
operability of the patient was determined by a multidisci-
plinary team.

Treatment schedule and evaluation plan

The treatment schedule is displayed in Fig. 1. Patients were
treated with two cycles of induction chemotherapy (cisplat-
in and docetaxel both 75 mg/m? administered intravenously
on days 1 and 21) followed by radiotherapy (45 Gy) and
concomitant chemotherapy (intravenous cisplatin 25 mg/m>
and docetaxel 20 mg/m* administered weekly) for 5 weeks
and subsequent surgery. The prospective multicenter phase-
II trial is based on a two-stage design including an early
stopping rule. The main endpoint was histopathological
remission at the time of surgery. These results have been
reported elsewhere [24]. Before surgery, QoL question-
naires were completed at registration (baseline assessment),
at day 1 of cycle two of chemotherapy, and at day 1 of
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Fig. 1 Study design and treat-
ment
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chemoradiation. For the assessment of long-term outcome
of symptoms and global QoL indicators, patients without
relapse completed questionnaires quarterly after surgery for
1 year.

Evaluation of histopathological response, dysphagia,
and quality of life

The histopathological tumor regression grade (TRG) after
neoadjuvant therapy, as primary endpoint of the main study,
was defined according to the Mandard classification [21],
as validated by the Munich group [14], and confirmed by a
centrally performed histopathological review. Patients with
complete regression (TRG 1) or near complete regression
(TRG 2) were classified as responders, while patients with

Table 1 Patient and tumor characteristics

weeks 3 6 9 12 15 18

I [

an increase in the number of residual cancer cells (TRG 3),
patients with residual cancer (TRG 4), and patients with
absence of regressive cancer (TRG 5) were classified as
nonresponders. The regression grade was related to the T
stage only and not to the N stage.

Patients completed the QoL module of the European
Organization for Research and Treatment (EORTC) specific
to esophageal cancer (QLQ-OES24) [8].This scale was
designed for use in patients undergoing surgery, chemo-
therapy, radiotherapy, and/or endoscopic treatment. It
comprises 24 items conceptualized as six scales and five
single items. Clinical and psychometric validation of the
module resulted in a revised version, the EORTC QLQ-
OESI18 [9]. The scales analyzed in this study, i.e.,
dysphagia, eating restrictions, and pain, correspond with

Adenocarcinoma Squamous cell carcinoma Total
N N N %

Number of patients 36 30 66 100
Age

Median 61 59 61

Range 35-70 41-70 35-70
Sex

Male 31 25 56 85
Female 5 5 10 15
Clinical stage at diagnosis

TINI1 1 0 1 2
T2N1 6 5 11 17
T3NO 5 4 9 14
T3NI 22 18 40 61
T3Nx 2 2 4 6
T4NI1 0 1 1 2
WHO performance status

0 24 21 45 68
1 12 9 21 31
Dysphagia grade at diagnosis

(NCI-CTC grading v2.0)

0/1 27 18 45 68
2 8 11 19 29
3 0 1 1 2
4 1 0 1 2
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the scales of the revised version. Contrastingly, the reflux
scale comprises three items compared to only two items in
the revised version. These three items address problems
with belching, acid indigestion, or heartburn. All QLQ-
OES-24 responses were linearly transformed to scores from
0 to 100; higher scores indicate more symptoms.

Global QoL was measured with linear analogue self-
assessment (LASA) indicators for physical well-being,
mood, and coping effort. Validation studies are reported
elsewhere [2]. Two further global indicators were included
for treatment burden [4] and functional performance [3].
LASA indicators are lines of 100 mm length anchored at
both ends with words describing the two extremes of the
item content. The patient is asked to mark the line
according to her/his estimation. Responses on global
measures assessed with single items are expected to reflect
the summation of the individual meaning and importance of
various factors to each patient [5]. All LASA indicators
range from 0 to 100, with higher scores reflecting a better
condition (i.e., better physical well-being and mood, less
coping effort, less treatment burden, better functional
performance).

All scales were analyzed descriptively. A change of at
least eight points was considered as clinically meaningful
[25].

Results

Study sample

Sixty-six patients were enrolled in the trial between July
2003 and June 2006. Patients and tumor characteristics are
listed in Table 1. One patient had progressive disease (PD)
after induction chemotherapy; three patients had PD after

chemoradiation; another four patients could not undergo

Table 2 QoL questionnaire submission rates

surgery due to medical reasons; one refused surgery. A total
of 57 patients underwent surgery. Sixty-three out of 65
patients received two cycles of induction chemotherapy, the
full-dose radiation therapy, and at least four cycles of
concomitant chemotherapy. Of the 57 patients who under-
went surgery, 32 were classified as responders (15 with
TRG 1, and 17 with TRG 2).

QoL questionnaire submission rates

Submission rates of QoL questionnaires and reasons for
missing assessments are presented in Table 2. At baseline, i.e.,
before treatment start, all patients (100%) completed the
questionnaire. Throughout the whole study, the completion
rate remained above 75%. The majority of nonsubmitted
QoL questionnaires were missing due to administrative
errors (i.e., questionnaire not presented to the patient). One
assessment had to be excluded because it was completed
outside of the assessment time frame.

Early prediction of tumor response by change of dysphagia
and eating restrictions

In Fig. 2, dysphagia and eating restriction scores at
baseline, day 1 of cycle two of chemotherapy, and day 1
of chemoradiation are presented for responding versus
nonresponding patients, respectively. In both groups,
clinical meaningful improvements were observed for
dysphagia (median change —11.1) until the completion of
induction chemotherapy. Similarly, median score for eating
restrictions improved regardless of histopathological tumor
response (median change —8.3 for responders, and —16.7
for nonresponders, respectively).

The subjective improvement in dysphagia and eating
restrictions during induction chemotherapy is also reflected
in the low number of feeding tubes that had to be inserted

Before surgery

After surgery®

Before start of  After Ist After 2nd 3 months 6 months 9 months 12 months
treatment cycle of CT  cycle of CT
Questionnaires expected 66 66 65° 57 51 50 44
Questionnaires completed 66 (100)* 60 (91) 59 91) 44 (77) 41 (80) 38 (76) 33 (75)
Patient too ill - - - 2 - 1 1
Not completed due to - 6 5 11 9 10 9
administrative reasons
Completed outside of the — - 1 - - - -

assessment time point
Patient refusal - - -

#Values in parentheses are percentages of completed questionnaires
® One patient had progressive disease before the start of RCT

¢ Questionnaires were expected from patients who had surgery and were alive.
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Dysphagia
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Fig. 2 Dysphagia and eating restriction scores during induction
chemotherapy. Scores are displayed according to histopathological
response at baseline (BL) after one cycle of chemotherapy (1x CT)
and after two cycles of chemotherapy (2x CT). Solid boxes show 25th

during induction therapy. Four patients received a feeding
tube before the start of treatment because of eating
problems. However, for two of them, it was never used
for nutrition. Only two patients received a feeding tube
during therapy, both before the start of the second cycle of
chemotherapy.

Long-term quality of life of patients without relapse

Figure 3 displays symptoms 3, 6, 9, and 12 months after
multimodal treatment in patients without relapse. Dysphagia
scores were low after surgery and remained on this level
until 12 months after surgery, whereas eating restrictions
increased after surgery and remained worse than before
surgery (median score at baseline was 33.3). Taking the
surgical technique into account (Fig. 4), patients with an
extended transthoracic resection still suffered from consider-
able eating restrictions 1 year after surgery (median score
41.7). Contrastingly, patients with a limited transhiatal
resection reported less eating restrictions 12 months after
surgery (median 25).

In addition to eating restrictions, reflux remained a
problem until 12 months after surgery with worst scores at
6 months after surgery. In contrast, pain declined continu-
ously until the 12-month follow-up visit.

Except for physical well-being and functional perfor-
mance, the median scores of the global QoL indicators were
within the highest quartile 3 months after surgery and were
still improving until month 12 (mood 79 to 88; coping
effort 78 to 81; treatment burden 78 to 89). All three scores
were higher at 12 months after surgery than at baseline. The
scores for physical well-being and functional performance
were slightly lower at 3 months (74 and 70, respectively)
but returned to baseline levels (87 for physical well-being,
93 for functional performance) at month 12.

Eating restrictions
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o
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to 75th percentiles, with horizontal lines indicating median values;
whisker bars represent minimal and maximal values of a standard
range. A decline in scores reflects symptom improvement

Discussion

Several studies evaluated the effects of different treatment
modalities (i.e., combined neoadjuvant therapy followed by
surgery versus surgery alone) on patient-reported dysphagia
[1, 10, 19, 23, 31] or analyzed the prognostic value of
baseline QoL scores for short-term outcome after surgery or
survival [11]. The objective of our study was to evaluate
whether the subjective estimation of an improvement in
dysphagia or ecating restrictions after two cycles of
induction chemotherapy can predict the histopathological
response observed after chemoradiation.

A clinically meaningful improvement in dypshagia and
eating restrictions was found after two cycles of induction
chemotherapy. This is in line with other clinical studies
reporting that dysphagia and eating problems improved or
stabilized during neoadjuvant therapy [1, 12, 23]. However,
our results show that the improvement of these two symptoms
was not associated with a histopathological response observed
after chemoradiation. Therefore, the subjective symptom
experience cannot accurately predict whether a patient
responds to the therapy or not. One may argue that the
beneficial effect of the induction therapy is caused by the
steroids accompanying the chemotherapy, yet dysphagia was
measured before the start of the next cycle, more than 2 weeks
after the last dose of steroids. These subjective improvements
in dysphagia and eating restrictions obviously led to the low
number of feeding tubes needed during neoadjuvant therapy
and to the high compliance with the combination of chemo-
radiation. Most of the patients were able to eat almost
normally by the start of chemoradiation, and therefore, almost
all patients completed the full chemoradiation despite the
additional radiotherapy-induced mucositis. An association
between changes in dysphagia or eating restrictions and
long-term survival was not found either (data not shown).
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Fig. 3 Long-term course of symptoms after multimodal treatment
including surgery in patients without relapse. Solid boxes show 25th to
75th percentiles, with horizontal lines indicating median values;

n=14 n=25
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Eating restrictions
40
1

20

limited transhiatal resection extended transthoracic resection

Fig. 4 Eating restrictions 12 months after surgery. Scores are
displayed according to the surgical technique used. Solid boxes show
25th to 75th percentiles, with horizontal lines indicating median
values; whisker bars represent minimal and maximal values of a
standard range. Lower scores represent a better condition (i.e., less
symptoms)

@ Springer

Eating restrictions

N=39 N=35 N=32 N=28
o
8
o
©
o
©
o
Q —
O
2 ;
o
<
o |
3\
oA N f— f—
3 6 9 12
Months after surgery
Pain
N=39 N=35 N=32 N=28
o
S
o
© _
34 H
o © e _— —_—
Q
O
2 — — —_—
=}
<
o | ; ; i
N = I
o4 !
3 6 9 12

Months after surgery

whisker bars represent minimal and maximal values of a standard
range. A decline in scores reflects symptom improvement

A second aim of our study was to describe the subjective
experience of selected symptoms and global QoL indicators
over a period of 12 months after surgery in patients without
relapse. Dysphagia, reflux, and pain recovered until the 12-
month follow-up assessment indicating that these symp-
toms are minor problems 1 year after surgery. Although
eating restrictions also improved postoperatively, they seem
to persist at a certain level. Previous studies using identical
QoL measures (i.e., QLQ-OES 18 or QLQ-OES 24)
revealed mixed findings: While three studies reported that
dysphagia recovered until 1 year after surgery [1, 23, 31],
another study found a comparable recovery only after
3 years [19]. Regarding eating restrictions, both an
improvement beyond baseline level [1] and persistent
problems [19] were reported 1 year after surgery. The fact
that each study used different treatments and QoL assess-
ment timepoints may explain these inconsistent findings.
Unlike our study, these studies were conducted at a single-
center, and the surgical techniques were not taken into account
as a comparative factor. Our results imply that the problem of
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persistent eating restrictions may be a side effect of the total
esophagectomy. In patients who underwent extended trans-
thoracic resection, continuous eating restrictions were more
prevalent than in patients with transhiatal resection 1 year after
surgery. As eating restrictions include problems enjoying
meals, rapid satiety and problems with eating in general or in
front of people, they can affect a person’s everyday and social
life considerably. One study found no lasting differences in
long-term physical and psychological QoL in patients who
underwent either transhiatal or transthoracic resection [16],
but the two surgical techniques were not compared against
eating restrictions in particular.

With respect to the global QoL indicators, our findings
confirm those of earlier studies indicating that patients still
alive 1 to 5 years after surgery report on a rather good QoL
[19, 23, 31]. Compared to the scores before treatment, we
found a clinically meaningful improvement in mood and a
decline in coping effort. This may represent an adjustment to
the illness after the shock of the diagnosis or may be
explained by the process of response-shift or reframing [26].
Patients change their internal standard of what means “good”
or “poor” for a specific QoL domain, or they shift their
personal values to a new understanding of what constitutes
their QoL as a result of changing health. In contrast, physical
well-being and functional performance declined 3 months
after surgery indicating that patients suffer from the short-
term consequences of the esophagectomy.

This is the first study investigating patient-rated dyspha-
gia as a predictor for tumor response based on a prospective
multicenter, nationwide trial with a clearly defined patient
population and therapy. The risk of selection bias should be
minimal. Nevertheless, some limitations deserve attention.
The analyses remained descriptive due to the relatively small
sample size determined by the main clinical endpoint. Yet,
our findings on long-term QoL support the results of studies
with larger sample sizes. A further drawback of this study is
that the results reported are based on the data available from
patients alive or sufficiently well to complete questionnaires.
This attrition bias makes it difficult to interpret data, but it is
hardly avoidable in phase II studies. We also did not
consider tumor type as a potential factor contributing to the
long-term outcome. In addition, follow-up data beyond
12 months after surgery are still scant.

Conclusion

This study revealed three clinically important findings. The
improvement of dysphagia after two cycles of induction
chemotherapy does not seem to be a useful predictor for
histopathological response observed after chemoradiation.
Next, the improvement in dysphagia and eating restrictions
indicates that induction chemotherapy increases compliance

with the subsequent chemoradiation and can avoid feeding
tubes. Finally, eating restrictions seem to persist as a
consequence of the esophagectomy, in particular in patients
needing an extended transthoracal resection. Hence, future
studies should further investigate this problem in order to
inform patients about the potential sequelae of a specific
surgical technique. Still, for the majority of patients,
dysphagia is no longer a significant problem 1 year after
esophagectomy, and the global QoL indicators recovered
beyond their level at diagnosis.
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