
Abstract. Background/Aim: Previous research has
suggested that palliative radiotherapy is a useful measure,
unless short survival reduces the time spent without active
treatment, and in the case of a low likelihood of experiencing
a net benefit in quality of life. Patients with reduced
performance status (PS) may be especially at risk of futile
treatment, despite having a relatively high symptom burden
and thus a potential benefit. Therefore, we analyzed the
symptom burden of patients with Eastern Cooperative
Oncology Group (ECOG) PS 3-4 in our center. Patients and
Methods: A retrospective study was performed of 102
consecutive patients who received palliative radiotherapy for
different indications. The Edmonton Symptom Assessment
Scale (ESAS) was employed to assess the pre-radiotherapy
symptoms. Results: When applying the lowest threshold
(ESAS ≥1), up to 97% of patients with PS 3-4 reported
symptoms, such as fatigue and dry mouth. When focusing on
moderate/severe symptoms (ESAS ≥4), still up to 77% of
patients with PS 3-4 reported such a burden. The largest
differences between patients with PS 3-4 and those with 0-1
were seen with regard to nausea, fatigue, dry mouth and
reduced appetite. The median survival of patients with PS 3-
4 was 2 months. Conclusion: Given that many of the
symptoms reported by patients with PS 3-4 tend to worsen
temporarily after radiotherapy, patients with short survival
may not experience a net benefit during the few weeks before
death. However, if other symptoms such as dyspnea or pain
prevail, short-course radiotherapy may result in worthwhile
palliation and should, therefore, be considered on a case-by-
case basis and after estimation of the remaining lifespan.

Common indications for palliative radiotherapy include pain,
dyspnea and other thoracic symptoms, and neurological
complaints (1). Both primary tumors and nodal or other
metastatic lesions may be the cause of these symptoms (2).
It is prudent to quantify quality of life and symptom burden,
as well as performance status (PS) at the time of each
patient’s initial clinical appointment (3, 4). In addition,
survival time should be estimated, e.g. on the basis of
validated prognostic scores or nomograms, in order to avoid
a mismatch between treatment intensity and duration, or
resource utilization, on one hand and the benefit and
remaining lifespan on the other hand (5-7). One of the
established tools that have been implemented by several
oncology care providers is the Edmonton Symptom
Assessment System (ESAS) (8-14). This short, one-sheet
questionnaire addresses major symptoms and wellbeing on a
numeric scale of 0-10 (highest symptom severity 10),
including pain, nausea, dyspnea, depression and others. In
oncology, reduced PS is often caused by advanced disease
and large tumor burden, which in turn is likely to result in
worse quality of life and symptom severity (15, 16). Due to
these considerations, we performed a retrospective study
addressing the symptom severity in patients with reduced PS
who started palliative radiotherapy at our Institution. 

Patients and Methods

The study included 102 patients at an academic teaching hospital
who received palliative radiotherapy during the time period 2013-
2015, as already described (10). The ESAS tool was administered
by a registered oncology nurse immediately before oncologist
consultation and imaging for treatment planning, i.e. approximately
1 week before palliative radiotherapy. At the same day, the
oncologist recorded the patient’s PS according to the Eastern
Cooperative Oncology Group (ECOG) scale (0=best PS). All
medical records were available in the hospital’s electronic patient
record system. Baseline characteristics, treatment and date of death
or last contact were abstracted. Statistical analysis was performed
with IBM SPSS Statistics 26 (IBM Corp., Armonk, NY, USA).
Three subgroups were analyzed stratified for ECOG PS (0 and 1
combined; 2; 3 and 4 combined). The severity of each ESAS
symptom was classified as present (score 1-10) and moderate/severe
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(score 4-10), in accordance with previously reported methods (17).
We employed the chi-square test (when appropriate, Fisher exact
probability test or t-test). A p-value of 0.05 or less was considered
statistically significant. Two-tailed tests were performed. Actuarial
survival from the start of radiotherapy was analyzed with the
Kaplan–Meier method and the log-rank test. Ethical approval was
not required for this secondary analysis of the database, in
accordance with national and institutional guidelines. 

Results

The baseline characteristics of the study population are
shown in Table I. The three subgroups with good (0-1),
intermediate (2) and poor (3-4) ECOG PS had comparable
median age (69.5-71 years, p>0.2). All 30 patients with poor
ECOG PS scored at least one ESAS symptom as
moderate/severe (score 4-10), compared to 33 out of 38
patients with good ECOG PS (p=0.06). As shown in Table
II, not all ESAS items contributed to these differences.
Patients with poor ECOG PS had significantly higher rates
of moderate/severe nausea, fatigue, dry mouth, pain in
activity and reduced appetite. Table III shows the results for
ESAS symptom severity 1-10, which did not differ greatly
from those displayed in Table II, except for outcomes that
are not the focus of the present evaluation. Interestingly,
patients with poor ECOG PS did not report greater problems
with anxiety, sadness and depression compared to those with
better PS.

Four out of 30 patients (13%) with ECOG PS 3-4 did not
complete their prescribed course of radiotherapy compared
to only one patient with PS 0-2. Median overall survival was
2 months for those with PS 3-4, 3.7 months for those with
PS 2 and 11.7 months for those with PS 0-1 (p=0.0001).

Discussion

Palliative radiotherapy has evolved into a highly
individualized treatment concept, which provides symptom
palliation and, in selected patients, improves overall survival
(1, 6, 18, 19). However, the management of patients with
reduced PS (ECOG 3-4) is among several unsolved
problems. Often these patients survive for a few months only
(sometimes few weeks) and thus prolonged courses of
radiotherapy, which have the potential to cause clinically
relevant side-effects, are not well tailored to their goals of
care. Careful evaluation of prognosis and symptom burden
is recommended in order to personalize radiotherapy, or
select other, simpler palliative options, for this vulnerable
population. Inspired by other clinicians (3, 14), our group
has elected to adopt the ESAS scale as a pre-radiotherapy
evaluation tool. In the present study, we evaluated the
symptom burden reported by patients with ECOG PS 3-4.
When applying the lowest threshold (ESAS≥1), it is evident
that up to 97% of patients reported symptoms, such as

fatigue and dry mouth (Table III). In addition to these two,
dyspnea and reduced appetite were significantly more
common in these patients compared to those with PS 0-1.
When focusing on moderate/severe symptoms (ESAS≥4),
still up to 77% of patients with PS 3-4 reported such burden
(Table II). The largest differences compared with patients
with PS 0-1 were seen with regard to nausea, fatigue, dry
mouth and reduced appetite. Unfortunately, radiotherapy may
cause dose- and anatomical site-dependent temporary
deterioration of nausea, fatigue and appetite. Therefore,
patients with short survival may not experience the benefits
of radiotherapy, while those with longer survival eventually
recover from the side-effects and enjoy a phase of symptom
control, e.g. freedom from bone pain, and improved quality
of life. The net balance between improvement and toxicity-
related deterioration is difficult to estimate without pre-
radiotherapy symptom evaluation.
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Table I. Baseline characteristics before palliative radiotherapy in 102
patients.

Variable                                                                                       Value

ECOG performance status, n (%)
   0                                                                                              15 (15)
   1                                                                                              23 (23)
   2                                                                                              34 (33)
   3 or 4                                                                                       30 (29)
Gender, n (%)
   Male                                                                                        75 (74)
   Female                                                                                    27 (26)
Primary tumor site, n (%)
   Prostate                                                                                   31 (30)
   Breast                                                                                      12 (12)
   Lung (small cell)                                                                      2 (2)
   Lung (non-small cell)                                                            26 (25)
   Colorectal                                                                                 5 (5)
   Bladder                                                                                      5 (5)
   Malignant melanoma                                                               4 (4)
   Kidney                                                                                      4 (4)
   Other                                                                                       13 (13)
RT target type, n (%)a
   Bone metastases                                                                     63 (62)
   Brain metastases                                                                     13 (13)
   Lymph node metastases                                                           6 (6)
   Lung or thorax                                                                       14 (14)
   Prostate                                                                                     4 (4)
   Other                                                                                       15 (15)
Systemic cancer treatment, n (%)
   No                                                                                           49 (48)
   Before RT                                                                               53 (52)
Time from first cancer diagnosis to RT, months
   Mean±SD                                                                                53±16
Time from first metastasis (if any) to RT, months
   Mean±SD                                                                                 27±7

ECOG: Eastern Cooperative Oncology Group; RT: radiotherapy. aMore
than one possible in the same patient. 



Like other previous retrospective studies, the present one
is mainly hypothesis-generating and in addition hampered by
the limited number of patients. No longitudinal follow-up of
ESAS after radiotherapy or patient-reported decision regret
was available. Bradley et al. reported a comparable ESAS
study in patients managed with palliative radiotherapy (20).
They found that patients with poorer PS (Karnofsky PS≤60)
had significantly higher symptom scores for all symptoms.
However, mean scores were compared, meaning that the
statistical methods were not identical. A later study by the
same research group confirmed that worse well-being was
associated with lower Karnofsky PS (14). This study
included analyses with categorical scores, as did our study,
which showed numerical differences (Tables II and III,
ESAS item 12) pointing in the same direction. However,
these differences were not statistically significant.

Because many of the symptoms reported by patients with
PS 3-4 tend to worsen temporarily after radiotherapy,
patients with short survival may not experience a net benefit
during the few weeks before death. However, if other
symptoms prevail, short-course radiotherapy may result in
worthwhile palliation and should therefore be considered on
a case-by-case basis and after estimation of the remaining
lifespan.
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Table II. Edmonton Symptom Assessment Scale (ESAS) score before palliative radiotherapy in 102 patients. Data are the percentage of patients
with moderate/severe symptoms (score ≥4).

                                                                                                                     Symptom

Performance   Dyspnea  Appetite       Dry           Sad/         Anxious                  Pain              Constipation  Fatigue      Poor        Nausea        Overall 
status                                                   mouth      depressed                                                                                                  sleep                          well-being
                                                                                                                 On activity   At rest                                                 
                                                
0-1                        26             37              21               18               32                42             32               26               37            49               0                 42
2                            47             50              41               32               42                68             50               33               68            33               9                 64
3-4                        40             77              70               30               27                73             43               30               77            23              30                64
p-Value              >0.05       0.004       0.0003         >0.05          >0.05           0.02         >0.05          >0.05          0.002       >0.05        0.0002          >0.05

Table III. Edmonton Symptom Assessment Scale (ESAS) score before palliative radiotherapy in 102 patients. Data are the percentage of patients
with any symptom (score ≥1).

                                                                                                                     Symptom

Performance   Dyspnea  Appetite       Dry           Sad/         Anxious                  Pain              Constipation  Fatigue      Poor        Nausea        Overall 
status                                                   mouth      depressed                                                                                                  sleep                          well-being
                                                                                                                 On activity   At rest                                                                   

0-1                        42             50              39               53               55                74             58               45               61            70              26                76
2                            74             76              65               56               64                85             71               58               88            61              38                85
3-4                        70             87              97               47               50                83             70               60               97            53              53                86
p-Value                0.01        0.003      0.00001        >0.05          >0.05          >0.05        >0.05          >0.05         0.0004      >0.05          0.08            >0.05
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