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Abstract
Background and Objectives: To determine if primary esophageal cancer (EsoCa) characteristics were related to unique 

Edmonton Symptom Assessment Scale (ESAS) symptom reports. 
Methods: Records of patients with EsoCa receiving chemoradiation therapy (CRT) were retrospectively screened 

against a single institutional ESAS database. The majority of patients received concurrent folinic acid, fluorouracil, and 
oxaliplatin (FOLFOX) and 5.5 weeks of radiation therapy (RT) to 50.4-56.0 Gy. During treatment, patients completed a 
weekly ESAS survey. Relationships between clinical variables and ESAS scores were analyzed using the Mann-Whitney 
U test and variables were correlated using Kendall’s tau-b tests.

Results: A total of 87 patients with EsoCa receiving CRT completed ESAS between February 2017 and July 2019 with 
41 completing ≥ 3 ESAS surveys (median = 5, mean = 5.6, range = 3-12). In this cohort, 75.3% were men (n = 31) and 
95.1% were White/Caucasian (n = 39). Seven patients had cervical lesions (17.1%), four (9.8%) middle, and 30 (73.2%) 
distal. A total of 72.5% of patients had adenocarcinoma (n = 29). Tiredness had the highest median ESAS score (4.00, me-
dian total score 22.4). Patients with middle lesions were more likely to experience pain (4.25 vs 0.5, P = 0.038) and drows-
iness (2.5 vs 0, P = 0.022). Distal and cervical lesions did not demonstrate statistically significant relationships. 

Conclusion: In this analysis of patient reported outcomes (PRO) in EsoCa, patients with middle esophageal lesions 
were more likely to experience pain and drowsiness.

Meaningful patient-centered 
care requires the measurement 
of patient concerns and imple-

mentation of tailored clinical solutions. 
To personalize therapy informed by the 
patient perspective, objective clinical 
data is ideally combined with collection 
and assessment of patient-reported out-
comes (PROs). In addition to providing 
actionable symptom burden data for in-
tervention, PROs have been shown to 
correlate with diagnosis,1,2 radiographic 
response to treatment,3 and early identifi-
cation of disease progression.4

Our center has been collecting PRO 
data using the Edmonton Symptom 
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Assessment Scale (ESAS) for several 
years in our radiation oncology and sup-
portive care clinics. We have previously 
discussed the role of ESAS data in un-
selected RT patients5 and in specific co-
horts with retroperitoneal sarcoma6 and 
multiple myeloma.7 Recently we have 
assessed the role of PRO in clinical sce-
narios such as anemia.8 

The value of PROs to assess treat-
ment-related toxicity and the effects of 
palliative chemotherapy and/or radia-
tion therapy (RT) on the quality of life 
for patients with esophageal cancer 

has been confirmed.9 However, PROs 
are also more likely than clinical out-
come measures to provide information 
pertinent to the functioning of patients 
with esophageal cancer.10 Patterns in 
the PROs of esophageal cancer popula-
tions may provide a basis to anticipate 
symptoms and provide proactive tar-
geted treatment and increased support.11 
We were interested in investigating the 
role of PROs, specifically ESAS, in 
EsoCa because of the disparate clinical 
behavior of lesions by location within 
the organ. For instance, neck masses, 

odynophagia, hoarseness or referred 
otalgia12 may be noted by patients 
with cervical lesions. Retrosternal pain 
may be due to mediastinal invasion of 
middle esophageal lesions. Advanced 
lesions of the distal esophagus often 
present solely with dysphagia and 
weight loss.13 Very few studies exist de-
scribing the relationship between clini-
cal characteristics and ESAS scores in 
patients being treated with chemora-
diation therapy (CRT) for esophageal 
cancer. 

We analyzed our institutional ESAS 
data to better characterize associations 
of patient-reported symptoms with 
esophageal cancer location, since earlier 
identification and control of esophageal 
symptoms may reduce patient burden 
and help avoid unplanned hospitaliza-
tions or need for IV fluid interventions. 

Materials and Methods
After institutional review board ap-

proval, we performed a single-institu-
tion retrospective analysis of records of 
patients with EsoCa receiving RT with 
concurrent chemotherapy. These were 
compared with the institutional ESAS 
database and pertinent data collated. 
Patients coded as having gastroesopha-
geal junction lesions were excluded to 
reflect pure esophageal treatment since, 
typically, less of the esophageal mucosa 
is involved in the 50.4 Gy field during 
treatment of these lesions. Patients were 
assessed for gender, marital status, vital 
status, histology, and tumor location, 
which were then analyzed to determine 
relationships between these variables 
and ESAS scores. Remaining patient 
characteristics are available in Table 1.

The majority of patients received 
concurrent FOLFOX (folinic acid/
fluroruracil/oxaliplatin) with 5.5 weeks 
of intensity-modulated radiation ther-
apy (IMRT) to 50.4-56.0 Gy in 1.8-2.0 
Gy/fraction.14-16 Patients on treatment 
were evaluated weekly by the staff radi-
ation oncologist; on this visit they rou-
tinely completed an ESAS survey.  

Table 1. Clinical Parameters of the Subject Population

Patient Characteristics

 Characteristics Number Percentage (%)

Gender Male 31 75.6
 Female 10 25.4

Ethnicity Caucasian 39 95.1
 Black 1 2.4
 Hispanic/Latino 1 2.4

Location Cervical 7 17.1
 Middle 4 9.8
 Distal 30 73.2

Type Adenocarcinoma 29 70.1
 Squamous Cell Carcinoma 12 29.3
     

  Median Range

ESAS Shortness of Breath 0 0-6
 Pain 1 0-9
 Tiredness 4.5 0-8
 Anxiety 0 0-9
 Nausea 0 0-7
 Depression 0 0-8.5
 Insomnia 2 0-9
 Drowsiness 0 0-7
 Appetite 2 0-9.5
 Constipation 0 0-9
 Overall Well-being 1 0-7
 Spiritual Distress 0 0-8
 Total 20 1-66.5
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Relationships between clinical vari-
ables and ESAS scores were analyzed 
using the Mann Whitney U test, and 
correlations between variables were 
calculated by Kendall’s tau-b tests per-
formed using SPSS (Statistical Package 
for the Social Sciences) software.

Results
A total of 87 patients with EsoCa 

were identified who completed ESAS 
between February 2017 and July 2019. 
Of these patients, 41 completed ≥ 3 
ESAS surveys (median = 5, mean 5.6, 
range 3-12) while on treatment and 
form the cohort further analyzed. 

As outlined in Table I, most patients 
were men (75.6%, n = 31) and White/
Caucasian (n = 95.1%, n = 39). Seven 
(17.1%) patients had cervical esophageal 
lesions, four (9.8%) had middle lesions 
and 30 (73.2%) had distal lesions. Most 
patients had adenocarcinoma (70.1%, n 
= 29). The ESAS item with the highest 
median score was tiredness (4.00) with 
a median total score of 22.4. Patients in 
this study were noted to lose 3.5% of 
their body weight after treatment.

Patients with middle esophageal 
lesions were more likely to experi-
ence pain (4.25 v. 0.5, P = 0.038) and 
drowsiness (2.5 v. 0, P = 0.022), but 
no statistically significant relationships 
were seen for those with distal or cer-
vical lesions. Women (4.75 vs. 0.50, P 
= 0.02) and unmarried individuals (4.5 
v. 0.5, P = 0.021) were more likely to 
have a worse appetite while those who 
died were more likely to experience 
constipation (2.5 v. 0, P = 0.005). Male 
gender, married status, histology, and 
remaining alive after treatment did not 
demonstrate any associations that were 
statistically significant.

The strongest correlation between 
symptoms were found between de-
pression and spiritual pain (tb 0.645,  
P < 0.001). Shortness of breath was 
correlated with the most symptoms, in-
cluding pain (0.373, P = 0.005), tired-
ness (0.283, P = 0.027), anxiety (0.314,  

P = 0.022), depression (0.462, P = 
0.001), drowsiness (0.424, P = 0.002), 
appetite (0.298, P = 0.023), overall 
well-being (0.299, P = 0.023), and spiri-
tual pain (0.342, P = 0.018).

Discussion
There is a paucity of studies discuss-

ing clinical characteristics and their re-
lationship with ESAS scores. One study 
discussed the likelihood of severe symp-
tom burden based on clinical character-
istics and elapsed time after diagnosis 
while establishing the prevalence of var-
ious symptoms assessed using ESAS as 
a whole, but did not correlate symptoms 
with one another or with clinical charac-
teristics,11 while others have been solely 
focused on patients undergoing palli-
ative care.17,18 Additional studies have 
targeted the use of different PRO surveys 
and their association with T-stage,19 to 
compare patient-reported quality of life 
between patients receiving CRT and 
surgery vs surgery alone,20 to compare 
quality of life between patients receiv-
ing palliative brachytherapy and exter-
nal beam radiotherapy,21 to determine 
impact of treatment on quality of life,22-24 
and prognosis and/or survival25-28 in pa-
tients with esophageal cancer. None of 
these studies have discussed the associ-
ation of distinct clinical characteristics 
with ESAS scores and, therefore, symp-
toms in those patients receiving CRT for 
esophageal cancer. 

Studies such as this one may inform a 
patient’s potential for a variety of symp-
toms and provide proactive, personalized 
treatment tailored to the individual. We 
note that self-reporting of ESAS pain 
and drowsiness was only significant in 
patients with middle esophageal cancer, 
indicating that patients with esophageal 
cancer in different disease locations may 
demonstrate variability in self-reported 
symptoms as a function of the site of le-
sions. This variability may also point to 
differing risk for impairments in quality 
of life and care needs. For instance, some 
patients undergoing treatment may need 

pain medications due to treatment side 
effects or from the cancer itself. These 
medications tend to cause drowsiness 
and a host of other adverse effects, so 
those taking pain medications regularly 
are likely to experience more tiredness in 
their everyday life during treatment. 

Additionally, some patients may 
encounter nutritional deficiencies due 
to treatment effects such as nausea or 
dysphagia. Patients who experience 
nausea, especially if it is refractory to 
antiemetic medication, may not be able 
to eat as much in terms of volume and 
variety of foods. In such cases, they 
may not have enough intake of calo-
ries or nutrients to sustain the energy 
levels they are used to.29,30 Patients in 
this study experienced a median weight 
loss of 3.5% from their pre-treatment 
weight during treatment, demonstrat-
ing possible difficulty maintaining the 
proper level of nutrition. Additionally, 
if a tumor is obstructing a portion of 
the esophagus, they may have difficulty 
eating foods of a specific type or tex-
ture, which can lead to similar sequalae. 

Other factors contributing to a pa-
tient’s experience during treatment 
include various lifestyle changes. 
Smoking and alcohol use are two major 
risk factors for esophageal cancer. Un-
fortunately, while some patients may 
stop these activities during and even 
after treatment, others continue these 
behaviors throughout treatment.31 This 
can lead to a worsening of side effects 
during treatment, including increasing 
odynophagia, which can also lead to 
nutritional problems since this would 
likely be exacerbated while eating. 
These variables were not studied in our 
patient cohort so we cannot comment 
on their relevancy to our findings.

Another factor to consider is the 
level of support a patient may have. 
A patient with a robust support sys-
tem may be able to better adjust to 
the changes observed when under-
going treatment.32 Friends or family 
who prepare meals for them, perform 



www.appliedradiationoncology.com                                        APPLIED RADIATION ONCOLOGY            n       25June  2021

ROLE OF PRO IN ESOCA CRT PATIENTS

applied radiation oncology  

household work, help them make life-
style changes, and provide emotional 
support may drastically lift some of 
the burden on these patients so that 
they can focus their energy on heal-
ing rather than continuing to expend 
energy on other tasks. Including such 
additional factors was beyond the 
scope of this project but future work is 
planned to incorporate variables relat-
ing to the degree of support.

As the reliability and predictability of 
PROs linked to specific diagnoses such 
as EsoCa are confirmed, PROs may 
become important tools for clinicians 
to help plan treatments and supportive 
care. While intriguing, this retrospec-
tive analysis should be interpreted cau-
tiously.  Nevertheless, further analysis 
with other large PRO libraries is indi-
cated to validate these findings.
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