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ABSTRACT

Background: Patients with esophageal cancer seldom achieve long-term survival. This prospective
cohort study investigated the selection of patients likely to benefit from curative treatment and
whether information on patients’ health-related quality of life (HRQL) would assist treatment decisions
in the multidisciplinary team.

Methods: Consecutive patients completed HRQL assessments and clinical data were collected before
start of treatment. Logistic regression analyses identified clinical factors associated with treatment
intent in patients with stage-lll disease. Kaplan-Meier method was used for survival analyses and Cox
proportional hazards models were used to assess the impact of clinical factors and HRQL on survival in
patients planned for curative treatment.

Results: Patients with curative treatment intent (n=90) were younger, had better WHO performance
status and less fatigue than patients with palliative treatment intent (n=89). Median survival for the
total cohort (n=179) and patients with palliative or curative treatment intent was nine, five and
19 months, respectively. In multivariate Cox regression analyses, performance status (0-1 favorable)
and comorbidity (ASA | favorable) were factors of importance for survival, whereas measures of HRQL
were not.

Conclusions: Patients performance status and comorbidity must be considered in addition to stage of
disease to avoid extensive curative treatment in patients with short life expectancy. This study did not
provide evidence to support that information on patients HRQL adds value to the multidisciplinary
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team’s treatment decision process.

Background

Despite continuous efforts to improve the outcome for
patients with esophageal cancer the prognosis is poor, with
a five-year relative survival of 23-24%, in patients with local-
ized disease [1]. The mainstay of curative treatment is surgery
with or without preoperative chemoradiotherapy or chemo-
therapy. Inoperable patients often receive chemoradiother-
apy. These treatment regimens are associated with high
morbidity and deterioration of patients’ health-related quality
of life (HRQL) [2], and thus, the selection of patients likely to
benefit from such curative approach is often difficult, but
even more important.

The multidisciplinary team (MDT) meeting is the main
forum in which cancer patients are discussed and treatment
plans are made. Available guidelines are based on evidence
from clinical trials on highly selected patient groups [3,4].
Whether the results are representative for patients in clinical
practice is often questioned and it is challenging to find the
optimal treatment for the individual patient.

Stage of disease according to UICC TNM classification
version 7 is the main criterion for treatment decisions.
Other determinants also need to be considered, but which to
rely on is not established. Candidates are tumor localization,
histology, patient’s age, weight loss and general health.

Performance status has been shown to be a prognostic
factor for survival in cancer patients and may be measured
using observer-rated scores, patient-reported scores or
using physical performance tests [5]. Patients’ health can be
assessed by patient-reported outcome (PRO) using self-
reported questionnaires, such as HRQL instruments with
questions related to physical function, respiratory function,
psychosocial aspects and symptoms. Several aspects of HRQL
have been identified as possible prognostic factors for sur-
vival and post-treatment HRQL [6,7], but a standard set of
prognostic HRQL variables is not available [8].

Previous studies [9,10] and clinical experience have
revealed that for fit patients with localized disease, and for
fragile patients with metastatic disease, the MDTs treatment
decisions are straight forward. For other patients, in particular
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those with locally advanced disease (stage Ill) and good
health, the decisions are more challenging.

In order to improve treatment decisions and to better
select patients likely to benefit from a curative approach, this
paper has the following aims: (1) to identify factors that were
important for the MDT's treatment decision in patients with
stage-lll disease, (2) to describe patients planned for curative
and palliative treatment and (3) to assess the impact of clin-
ical factors and HRQL on survival in patients planned for
curative treatment.

Material and methods

A prospective cohort study of unselected patients with can-
cer of the esophagus was conducted at Oslo University
Hospital (OUS), from June 2010 until May 2012. The study
was approved by the Regional Ethical Committee and the
hospitals local authorities. All consecutive patients, with pri-
mary invasive carcinoma of the esophagus or cardia, referred
to the OUS for treatment, were eligible (Figure 1). OUS is the
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referral hospital of the southeast health region, covering 56%
of the Norwegian population [11].

A written informed consent was obtained before inclusion,
and patients willing to participate in the PRO-part of the
study completed the first questionnaire (n=179). Patients
unable or unwilling to give informed consent (n=7), patients
with recurrent (n=9) or progressive disease (n=8) and
patients admitted for second opinion (n=4) were not
included.

Procedures

The patients were examined and treated according to
national guidelines and standard procedures at OUS at the
time of recruitment [4]. They were discussed at the weekly
MDT meeting with a stable group of specialists; surgeons
(usually including the endoscopist), oncologists, radiologists
and cancer nurses. Pathologists were not part of the MDT
meetings but were available for discussions on request. The
MDT ensured that necessary diagnostic procedures had been
performed. If necessary, additional diagnostic procedures

Patients eligible for
inclusion n = 230

A

Not included n=34
Patients wish n
Started treatment n
Treated other hospital n=4
Inability to cooperate n
Not asked n
Recurrent/ progressive
disease n=1
Unknown reason n=

Patients included

n=190

Excludedn=2

v

Not oesophageal or cardia
cancer

Patient sample
n=188

Participation without

questionnaires n=9

Participation with

questionnaires
n=179
Stage I-II disease Stage III disease Stage IV disease
n=>53 n=:069 n=57*
Curative intent n =50 Curative intent n =40 Curative intent n=0
Palliative intentn =3 Palliative intent n =29 Palliative intent n = 57

Figure 1. Flow diagram of the cohort study of patients with esophageal cancer. *One patient without TNM staging, treated with palliative intent.
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were performed before consensus of the diagnosis and stage
of disease was reached. Clinical tumor stage according to
UICC TNM was assessed by upper gastrointestinal endoscopy
and CT scan of thorax and upper abdomen. Endoscopic ultra-
sonography (EUS) and positron emission tomography (PET)
CT were optional. Information concerning the patient’s gen-
eral health, such as her/his performance status and the
American Society of anesthesiologists physical status (ASA)
score, were not always available at the time of the MDT
meeting. The clinical TNM classification, treatment recom-
mendation and factors that the decision was based on were
documented in the patients’ medical records.

Clinical data

Clinical data were collected on a case report form (CRF) dur-
ing an admission to the hospital before start of treatment.
Age, gender, clinical stage of disease, histology, tumor local-
ization and length, comorbidity, smoking and drinking habits,
WHO performance status (PS), weight loss, heartburn/dyspep-
sia and use of analgesics were recorded. In order to assess
the functional impact of other disease than the index cancer
ASA score was used as follows: person being healthy (grade
1), with mild disease (grade ll), severe disease (grade lll) or
with life-threatening disease (grade IV). Dysphagia was scored
using Ogilvie’s dysphagia grading scale [12]. Fatigue was
defined as weariness from physical and mental exertion.
Fatigue, pain and anorexia were scored using The National
Cancer Institute Common Terminology for Adverse Events
(NCI CTCAE) version 3 (Bethesda, MD).

Available treatment regimens for patients with curative
treatment intent were; (1) surgery with or without preopera-
tive chemoradiotherapy (cisplatin +5-fluorouracil (CiFu)+
40Gy), 2) surgery with preoperative chemotherapy (CiFu or
epirubicin 4 platinum and 5-fluorouracil) and for inoperable
patients; (3) chemoradiotherapy (CiFu +50Gy) or (4) radical
radiotherapy (63 Gy + brachytherapy 8 Gy x1). Standard treat-
ment for patients with metastatic disease and good perform-
ance status were palliative chemotherapy (CiFu, epirubicin 4
platinum and 5-fluorouracil or docetaxel and capecitabine).
Patients with local symptoms and patients not eligible for
palliative chemotherapy were offered external radiotherapy
with or without brachytherapy or endoscopic treatment
alone (brachytherapy with or without stent insertion and
stent insertion alone). Patients with very poor prognosis
(metastatic disease, high age and reduced WHO PS), for
whom the burden of treatment was likely to be greater than
a possible benefit were offered best supportive care only.

For eligible patients who did not participate, some infor-
mation (diagnosis, age, gender, clinical stage, ASA score,
treatment intent) was collected.

Patient-reported outcome (PRO) and time of assessment

Before the treatment recommendation was discussed with
patients, they filled in the following baseline questionnaires:
the European Organization for Research and Treatment of
Cancer (EORTC) core questionnaire EORTC QLQ-C30 (version

3) [13], the EORTC QLQ-OG25 [14], the Edmonton Symptom
Assessment Scale (ESAS) [15] and Ogilvie’s dysphagia grading
scale [12].

The EORTC QLQ-C30 is a cancer-specific questionnaire that
contains five functional scales (physical, role, cognitive, emo-
tional and social), three symptom scales (fatigue, pain and
nausea and vomiting) and six single items (dyspnea, appetite
loss, insomnia, constipation, diarrhea and financial difficul-
ties). In addition, it includes a global health and quality-of-life
scale. The EORTC QLQ-OG25 is a gastro-esophageal-specific
questionnaire, designed to increase the specificity and sensi-
tivity of the assessment in the current patient population. It
consist of six symptom scales (dysphagia, eating restrictions,
reflux, odynophagia, pain and discomfort and anxiety), and
10 single items. In both EORTC forms, the patients answers
were scored using a four-point Likert scales ranging from
‘not at all’ (1) to ‘very much’ (4) or from very poor (1) to
excellent (7) (EORTC QLQ-C30 questions 29 and 30).

ESAS measure symptoms and contains 10 questions
graded on a numerical scale from 0 (symptom is absent) to
10 (worst possible severity). The patient’s answer is reported
for each question separately, either graphically or as a
numerical value. The values are often categorized as mild or
absent (0-3), moderate (4-6) or severe (7-10), but should not
be summated.

For this study, a HRQL index score was proposed based
on the literature; five frequently reported clinically relevant
scales associated with prognosis were selected (global quality
of life, physical and role function, fatigue and eating restric-
tion). Low HRQL was defined as function score<50 or a
symptom score >50 in at least three out of five scales based
on our clinical judgment and long-time experience in the
field. In addition, we used the EORTC QLQ-C30 scoring algo-
rithm to generate a single sum score calculated as the mean
of the combined 13 out of 15 scales of EORTC QLQ-C30
(except financial difficulty and global quality of life) [16]. For
this purpose, all symptom scale scores were reversed so that
higher scores represent better outcomes in all scales.

Statistical methods

Descriptive statistics summarize patients’ characteristics,
symptoms and HRQL. For every HRQL scale, the mean and
standard deviation (SD) were calculated. All answers were
converted mathematically to a 0-100 scale where high score
represents a high degree of function or a high degree of
symptoms. For the EORTC scales, a difference of >10 is
regarded as clinically significant [17]. For ESAS, based on
local experience and later confirmed by others [18], a differ-
ence of two steps was considered clinically significant.
Logistic regression analyses were performed to identify fac-
tors associated with curative treatment intent in patients with
stage-lll disease. Variable selection was done among the fol-
lowing variables: gender, age, N-status, tumor localization, hist-
ology, WHO PS, ASA score, weight loss, fatigue and anorexia.
Due to the limited number of stage-lll patients included in this
study, we constructed a model with no more than six variables.
Variables with p values <.1 in the univariate analyses were



included in the multivariate analyses. Then, backward stepwise
elimination was performed for variable selection. We used the
variance inflation factor (VIF) to check for multicollinearity. The
strengths of the association were presented as odds ratio (OR)
with 95% confidence intervals (Cl).

The patients were followed from recruitment to time of
death or censored if alive at end of study (1 May 2016).
Survival was calculated using the Kaplan-Meier method.
Comparison of survival curves was performed by log-rank
test. Cox regression analyses identified factors associated with
survival in patients with curative treatment intent. Clinical and
tumor characteristics, as well as the HRQL index score and the
EORTC QLQ-C30 sum score were analyzed separately in the
univariate analysis. Median EORTC QLQ-C30 sum score was
calculated for the total group. Variables with p values <.1
were included in the multivariate analyses. Age at the time of
recruitment was included because of clinical relevance. Two
different multivariate model analyses (1: including the HRQL
index score and 2: including the EORTC QLQ-C30 sum score)
were performed. The strengths of the associations were pre-
sented as hazard ratios (HR) with 95% Cl. p values <.05 (two-
sided) were regarded as statistically significant. Correlations
between HRQL (EORTC QLQ-C30 functional domains, the
HRQL index score and EORTC QLQ-C30 sum score) and obser-
ver-rated WHO PS were calculated using Pearson correlation
coefficient. Statistical analyses were performed using SPSS
version 21.0 (IBM Corp, Armonk, NY, USA).

Results

Among 230 eligible patients, 188 patients with primary dis-
ease were included in this study of whom 179 (95%) were
willing to participate in the PRO part of the study (Figure 1).
Participants were mainly elderly (>65 years old) men with
good WHO PS, diagnosed with adenocarcinoma in the lower
part of esophagus (Table 1). Patients not included had similar
stage of disease, age and gender distribution but had more
often reduced PS (WHO PS 2-3 52%) and slightly more
comorbidity (ASA Ill 25%) than patients included.

To confirm the completeness of this cohort, we compared
the number of eligible patients approached with the inci-
dence of esophageal cancer in Norway. In 2011, 136 eligible
patients were identified at OUS, representing 57% of all
patients diagnosed with esophageal cancer in Norway that
year (n=240) and similar to the proportion of patients cov-
ered by the southeast health region [11].

Based on clinical TNM staging, 69 of 179 patients in this
study had stage-lll disease, while 56 patients had metastatic
disease. Three patients had T1 tumor treated with surgery
(h=2) or brachytherapy (n=1) alone. Patients with curative
treatment intent had better WHO PS and less weight loss
than patients with palliative treatment intent. Three patients
with localized disease were planned for palliative treatment
due to high age (n=1) or severe comorbidity combined with
reduced WHO PS (n=2). One out of seven patients with T4
tumor was treated with curative intent.

Forty-two of the 80 patients with symptoms lasting
more than three months were planned for curative
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Table 1. Patient characteristics.

Treatment intention

Curative Palliative
N=90 N=89

Age (years)

mean (range) 64 (37-87) 68 (47-92)

median 65 68

N (%) N (%)

Gender

Male 2 (80) 2 (81

Female 18 (20) 17 (19)
TNM stage

Stage | (T1-T2NOMO)* 25 (28 1(1)

Stage Il (T2N1MO, T3NOMO) 25 (28) 2(2)

Stage Il (T2-T3N2-3MO, T3N1MO, T4N0-3MO0) 40 (44) 29 (33)

Stage IV (Any T, Any N, M1) 0 56 (63)

Unknown 0 1(1)
Histology

Adenocarcinoma 63 (70) 56 (63)

Squamous cell carcinoma 23 (26) 27 (30)

Other* 4 (4) 6 (7)
Localization

Upper 1(1) 6 (7)

Middle 17 (19) 15 (17)

Lower 59 (66) 53 (60)

Cardia 12 (13) 12 (13)

Overlapping 1(1) 3(3)
Tumor length

<50 mm 49 (54) 27 (30)

>50 m 41 (46) 58 (65)

Missing 0 4 (4)
ASA score

| No systemic other disease 43 (48) 41 (46)
(Comorbidity)

Il Mild 32 (36) 28 (31

Il Severe 15 (17) 19 (21

IV Incapacitating 0 1
WHO performance status

0-1 78 (87) 52 (58)

2 8 (9) 30 (34)

3-4 4 (4) 7 (8)
Weight loss

<5% 40 (44) 22 (25)

>5% 49 (54) 66 (74)

Missing 1(1) 1(1)

*T1INOMO = three patients.
**Qther = mixture of the two, undifferentiated, small cell carcinoma.

treatment (Table 2). More than 70% of the patients had
observer-rated dysphagia. Observer-rated fatigue and ano-
rexia was less frequent in patients with curative treatment
intent than in patients with palliative intent. Pain was
reported in 50-54% of the patients.

In addition to gastrointestinal endoscopy and histologi-
cally verified diagnosis, all patients except two had CT scan
of thorax and upper abdomen. EUS was performed in 56
patients (31%) of which 45 had curative treatment intent.
FDG PET-CT was performed in 34 patients (19%). Most
patients were discussed in the MDT meeting. Patients not
discussed had metastatic disease (n=8) or a second syn-
chronous cancer (n=1).

In patients with stage-lll disease, 58% (40 of 69) had cura-
tive treatment intent. They were younger, had better WHO
PS and less comorbidity compared to patients with stage-lll
disease and palliative treatment intent (Supplementary table
1). The multivariate logistic regression analysis identified age
(OR =0.89, 95% Cl: 0.83-0.96) and WHO PS (0.18, 0.04-0.85)
to be significantly associated with curative treatment intent,
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while gender, N stage, tumor localization, histology, comor-
bidity, weight loss, fatigue and anorexia were not (Table 3).
Fatigue was kept in the final model due to its confounding
effect on the association between the other variables and
the decision of treatment. There was no evidence of multicol-
linearity (VIF <2).

Planned treatment

The planned curative treatments (90 patients) were: surgery
with  or without neoadjuvant treatment (n=>54),

Table 2. Observer-rated symptoms and use of analgesics.

Treatment intention

Variables
Curative  Palliative
Categories N (%) N (%)
Total 90 (100) 89 (100)
Duration of symptoms <1 month 8 (9) 9 (10)
at diagnosis 1-3 months 40 (44) 42 (47)
>3 months 42 (47) 38 (43)
Heartburn/dyspepsia 31 (34) 27 (30)
Dysphagia Normal diet (0) 22 (24) 19 (21)
Normal diet with problem (1) 28 (31) 18 (20)
Semisolid food (2) 23 (26) 25 (28)
Fluids only full stop (3-4) 17 (19) 27 (30)
Pain No 45 (50) 41 (46)
(chest + other pain) Mild 26 (29) 26 (29)
Moderate 17 (19) 14 (16)
Severe 2(1) 8 (9)
Fatigue No 38 (42) 12 (14)
Mild 31 (34) 38 (43)
Moderate 17 (19) 28 (32)
Severe 4 (4) 11 (12)
Anorexia No 49 (54) 28 (32)
Mild 21 (23) 25 (28)
Moderate 13(14) 20 (23)
Severe 7 (8) 16 (18)
Use of analgesics
None 59 (66) 44 (49)
Yes 31 (34) 44 (49)
Missing 0 1(1)

chemoradiotherapy (n=19), radical radiotherapy (n=15) or
other treatments (n =2, brachytherapy alone for one patient
with a TINOMO tumor, good PS but comorbidity and neoad-
juvant chemotherapy followed by either surgery or radiother-
apy depending on the effect of the chemotherapy for a
patient with uncertain N stage). The planned palliative treat-
ments (89 patients) were: external radiotherapy alone
(n=20) or in combination with brachytherapy, chemotherapy
or stent (n=15); chemotherapy with or without stent
(n=30). Twenty-one patients were planned for endoscopic-
ally brachytherapy with or without stent (n=17) or stent
insertion alone (n =4), while three patients were planned for
best supportive care only.

Health-related quality of life (HRQL) and patient-
reported symptoms

More than 60% of the patients reported a high level of anx-
iety related to the disease and its future aspects irrespec-
tively of treatment intent (Table 4). In both treatment intent
groups, a significant number of patients also had impaired
global quality of life, reduced sense of well-being and prob-
lems related to eating. Patients with curative treatment
intent less often reported reduced HRQL and had fewer
symptoms compared to patients with palliative treatment
intent (Table 4). Comparison of the two groups’ mean scores
for the HRQL scales and patient-reported symptoms are
shown as supplementary (Supplementary table 2).

Survival

Median overall survival was nine, 19 and five months for the
total cohort (n=179), and for patients with curative (n=90)
and palliative (n=89) treatment intent, respectively. In
patients with stage-lll disease, the median survival was 10, 16

Table 3. Factors associated with curative treatment intent in patients with stage-lll disease, logistic regression (69 patients

at risk, 40 patients with curative and 39 with palliative intent).

Univariate Multivariate

Variable Categories OR 95% Cl p value OR 95% Cl p value
Gender Male 1

Female 0.35 0.09-1.33 12
Age Per year 0.91 0.86-0.97 <.01 0.89 0.83-0.96 <.01
N stage NO-1 1

N2-3 1.91 0.66-5.59 24
Localization Proximal -middle 1

Distal/cardia 2.80 1.01-7.78 .048
Histology Others 1

Adenocarcinoma 1.56 0.59-4.10 37
WHO PS 0-1 1 1

2-3 0.13 0.04-0.44 <.01 0.18 0.04-0.85 .03
ASA score | 1

110 0.21 0.07-0.63 <.01
Weight loss <5% 1

>5% 0.61 0.22-1.72 35
Fatigue No-mild 1 1

Moderate-severe 0.18 0.06-0.52 <.01 0.25 0.06-1.04 .056
Anorexia No 1

Mild-severe 0.24 0.08-0.68 <.01

ASA: comorbidity; Cl: confidence intervals; OR: odds ratio; WHO PS: performance status.
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Table 4. Health-related quality-of-life and patient-reported symptoms at base-
line (n=179).

Number of patients (%) with reduced
HRQL (function <50/symptoms >50) or
moderate-to-severe symptoms (ESAS >4)

Questionnaires Curative n=90 Palliative n =89

EORTC QLQ-C30
Functional scales

Global QoL 34 (38) 49 (55)
Physical 9 (10) 27 (30)
Role 28 (31) 37 (42)
Emotional 15 (17) 21 (24)
Cognitive 9 (10) 16 (18)
Social 29 (32) 34 (38)
Symptom scales
Fatigue 23 (26) 37 (42)
Pain 21 (23) 29 (33)
Nausea-vomiting 13 (14) 17 (19)
Single items
Dyspnea 10 (11) 20 (23)
Insomnia 21 (23) 27 (30)
Appetite loss 20 (22) 33 (37)
Constipation 16 (18) 21 (24)
Diarrhea 8 (9) 5 (6)
Financial difficulty 7 (8) 10 (11)
EORTC QLQ-0G25
Symptom scales
Dysphagia 22 (24) 29 (33)
Eating restrictions 39 (43) 53 (60)
Reflux 16 (18) 9 (10)
Odynophagia 41 (46) 41 (46)
Pain 21 (21) 20 (23)
Anxiety 57 (63) 61 (69)
Single items
Social eating 25 (28) 26 (29)
Dry mouth 18 (20) 18 (20)
Sense of taste 14 (16) 12 (14)
Body image 11 (12) 14 (15)
Saliva 13 (14) 11 (12)
Choking 12 (13) 13 (15)
Cough 17 (19) 17 (19)
Speech 2 (2 10 (11)
Weight loss 19 (21) 31 (35)
Hairloss ... e
ESAS
Pain at rest 8 (4 7 (8)
Pain at movement 12 (13) 7 (8)
Fatigue 16 (18) 32 (36)
Nausea 7 (8) 8 (9)
Dyspnea 9 (10) 16 (18)
Dry mouth 12 (13) 13 (15)
Loss of appetite 21 (23) 33 (37)
Anxiety 18 (20) 28 (31)
Depression 17 (18) 23 (26)
Sense well-being 22 (24) 36 (40)

High score imply a high level of function or high level of symptoms/problems.
NA: not applicable.

and five months for the total cohort (n=69), the curative
group (n=40) and the palliative group (n=29), respectively.
HRQL as assessed with HRQL index score and the median
EORTC QLQ-C30 sum score (75), were associated with survival
in both the curative and palliative group (Figure 2).

In patients treated with curative treatment intent; age,
WHO PS, ASA score and HRQL were significantly associated
with survival in univariate analyses. In multivariate analyses,
WHO PS (0-1 favorable) and ASA score (ASA | favorable)
were shown to be factors associated with improved overall
survival after adjustment of age and median EORTC QLQ-C30
sum score (Table 5). Using HRQL index score, instead of the
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summary score, did not alter the results. There was no evi-
dence of multicollinearity (VIF <2) in the two models.

The correlation between HRQL parameters and WHO PS
was good for the EORTC QLQ-C30 physical function scale
(0.69), and moderate for the HRQL index score (0.52) and the
EORTC QLQ sum score (0.54).

Discussion

This prospective cohort study provides evidence to support
that clinical factors, other than stage of disease, need to be
reviewed in order to identify patients most likely to benefit
from curative treatment. Particularly, information on WHO PS
and ASA score seem to be more valuable for the treatment
decision process than information on patients’ HRQL.
Treatment intent varied most in patients with stage-lll dis-
ease indicating that selecting the optimal treatment in this
group is especially challenging.

The strength of the present study is the completeness of
the data providing information on treatment decision, HRQL
and survival in a patient cohort representative for patients in
clinical practice in our region, and therefore, probably for
patients in general.

Age and WHO PS were identified as the strongest predic-
tors for the MDT'’s treatment decision in patient with stage-lll
disease. Higher age has been associated with reduced treat-
ment tolerability, increased risk of side effects and higher risk
of postoperative mortality [19]. However, with an increasing
proportion of fit elderly patients, it is important to be aware
that biological age not necessarily corresponds with chrono-
logic age, and for fit elderly patients curative treatment is
possible [20]. It is a problem that elderly patients often are
excluded from clinical trials, resulting in lack of information
about the treatment effects in this group. PS has been shown
to be a prognostic factor for outcome in esophageal cancer
[3], and the present results are in line with this. Observer-
rated fatigue approached but did not achieve a significant
association with the treatment decisions. This is a less distinct
concept than WHO PS and may be subject to inconsistent
interpretation. However, 88% of the patients were scored by
the same clinician (CDA), reducing the risk of inconsistency.

In patients with curative treatment intent, the ASA score
and WHO PS were most strongly associated with survival.
This suggests that the MDTs need to consider comorbidity
more carefully when curative treatment is an option in line
with literature reporting comorbidity to increase operative
time, length of hospital stay and the rate of postoperative
complications after esophagectomy [21]. A recent review
found that lack of information on comorbidity in cancer
patients hampers MDTs treatment decisions [22]. A full clin-
ical history and thorough examination of the patient prior to
the MDT meeting is important. In the current study, ASA
score was used for the assessment of comorbidity instead of
the Charlson comorbidity index, in order to evaluate the
functional impact of other diseases than the index cancer.
The ASA score is widely used to describe preoperative phys-
ical status, but also to describe comorbidity [23,24]. A
recently published study has shown agreement between the
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calculated for the total group (n =171 with valid information).
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Table 5. Cox regression analyses of potential prognostic factors for survival in patients with curative intent (90 patients at

risk, 64 deaths).

Unadjusted Adjusted: Model 1* Adjusted: Model 2**
HR 95%(Cl p HR 95%Cl p HR 95%Cl p

Age

years 1.03 1.002-1.06 .03 1.02 0.99-1.05 22 1.02 0.99-1.05 31
Gender

Female 1

Male 0.94 0.51-1.72 .83
TNM

NO 1

N1-3 0.96 0.58-1.57 .86
WHO PS

0-1 1 1 1

111 3.07 1.62-5.83 <.01 2.68 1.25-5.75 .01 2.26 1.10-4.64 .03
Weight loss

<5% 1

>5% 0.74 0.45-1.22 25
ASA

I 1 1 1

111 2.77 1.64-4.67 <.01 2.06 1.14-3.71 .02 2.06 1.11-3.83 .02
HRQL index

high 1 1

low 1.74 1.03-2.96 .04 1.09 0.59-2.02 .78
EORTC QLQ-C30

>median 1 1
Sum score

<median 2.1 1.27-3.51 .004 1.51 0.86-2.67 15

ASA: comorbidity; Cl: confidence intervals; EORTC QLQ-C30: the EORTC core questionnaire: HR: hazard ratio; HRQL, health-

related quality of life; WHO PS: performance status.

*The following variables were included: age, WHO PS, ASA and HRQL index score.
**The following variables were included: age, WHO PS, ASA and EORTC QLQ-C30 sum score.



ASA score and Charlson comorbidity index score [23] indicat-
ing that both systems are applicable for the assessment of
comorbidity. Due to the limited number of patients, compari-
son of survival based on the different treatment regimens
was not possible.

In a recently published study, pretreatment HRQL was
found to have higher impact on survival than performance
status [25]. Patients with high HRQL (FACT E sum score > me-
dian) had a better prognosis than patients with low HRQL
(FACT E sum score < median) supporting the presumption of
an association between patients HRQL and survival. This is
contrary to our results. We included a HRQL sum score in the
analyses [16] and defined high and low HRQL based on the
median value similar to Kidane et al, but it did not provide
prognostic value. This may be due to the difference in study
populations. Patients included in their study were highly
selected: 128 patients from four studies in three institutions,
recruited over 18 years.

A disadvantage of sum scores is that the relative import-
ance of the scale scores is not considered. It is a relevant pre-
sumption that for instance physical and role function are
more related to a patient’s health than cognitive function or
constipation is. Another problem is that the definitions of
high and low HRQL using median sum scores are not readily
used in the clinical setting. It may, however, serve as a plat-
form for further studies to define a sum score threshold valid
to be used in clinical practice.

Whether the appropriate aspects were included in the
proposed HRQL index score may be questioned; only pre-
treatment HRQL scores frequently reported to have prognos-
tic value [6,7,26,27] were included. In particular, pretreatment
physical function has repeatedly been reported to predict
survival [6,27], probably superseding observer-rated PS [27].
This was not confirmed in the current study, although we
found a high correlation between patient-reported physical
function and WHO PS. Others have reported disagreement
between clinician-reported PS and patient-reported PS with
clinicians being more likely to rate patients with better PS
than patients themselves [28]. Interpretation of HRQL scores
can be difficult and our definition of low HRQL for each scale
as function <50 or symptom >50 was set to identify patients
with significant level of problems and reduced function.

We were surprised that Kidane et al did not find ECOG PS
to have prognostic value [25] (WHO PS equals ECOG PS). A
possible explanation may be that they compared PS score 0
(fully active) with score 1 (restricted in strenuous activities)
and that the difference between these two scores is less rele-
vant for survival than comparing ECOG PS 0/1 with ECOG PS
scores >2 (unable to carry out any work activities). Whether
a patient has ECOG PS 0 or 1 is less likely to impact on the
treatment decision.

Even though we failed to prove that pretreatment HRQL
data added value to the treatment decision, information on
patients HRQL is still important to identify problems and to
provide adequate palliation of symptoms irrespective of the
treatment decision. It has been repeatedly demonstrated that
clinicians are poor judges of patients’ symptoms [28,29], and
we recommend collection of PRO before start of treatment.
As expected, patients with palliative treatment intent had
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more problems and higher symptom burden than patients
with curative treatment intent. The majority of all patients
reported a high level of anxiety, independent of treatment
intent and disease stage, probably reflecting that the HRQL
assessment was performed prior to the clinical consultation
giving them information about treatment and prognosis. This
high level of anxiety may cause a barrier to communication
and shared treatment decision making. Whether patients
really have an informed choice regarding the treatment plan
and its implications is uncertain. The use of PRO might assist
in this process.

As expected, clinical stage of disease was the overall most
important factor for the decision of treatment intent by the
MDT. Despite that stage of disease is widely accepted as an
important prognostic factor in esophageal cancer, the risk of
inaccurate clinical TNM classification is a well-known prob-
lem. N stage was not associated with survival in patients
treated with curative intent. For most of our patients, stage
of disease was based on endoscopy and CT scan results.
However, it is often difficult to distinguish between a T2 and
T3 lesions based solely on CT images, including substantial
limitations concerning N stage. EUS, considered to be super-
ior to CT scans in both tumor and node staging [30], was
performed in 50% of the patients with curative intent.
Increased use of EUS at our hospital would probably improve
the accuracy of the staging process. Nevertheless, the con-
tinuous participation by the same experienced radiologists
and endoscopist, were likely to increase the precision of the
staging process.

In conclusion, next to clinical stage of disease, this study
support that patients’ WHO PS and comorbidity are the most
important factors to rely on in the treatment decision pro-
cess. On this background, the risk of giving extensive curative
treatment to patients with short life expectancy can be
reduced. Although HRQL data is important to identify
patient’s concern and to provide adequate palliation, it does
not seem to add value to the MDTs treatment decision
process.
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