
Abstract. Background/Aim: The aim of this study was to
analyze differences in symptom burden, baseline and
outcome parameters, including completion of palliative
radiotherapy and 30-day mortality, between patients treated
with palliative radiotherapy (RT) who were managed
exclusively by regular oncology staff or a multidisciplinary
palliative care team (MPCT) in addition. Patients and
Methods: This was a retrospective single-institution
analysis. Comparison of two groups of patients: MPCT
versus none (n=36 and 65, respectively). All patients
provided Edmonton symptom assessment system (ESAS)
data before RT. Results: The MPCT group included
significantly more patients with reduced performance status.
Furthermore, these patients had higher ESAS symptom
scores, except for two items (dyspnea, sleep). The largest
differences were observed for pain, fatigue, anxiety and
depression. The significant difference in pain scores was
also reflected in different opioid medication rates. Failure
to complete radiotherapy was more common in the MPCT
group (11 and 2%, respectively, p=0.05). Thirty-day
mortality was different, too (28 and 2%, respectively,
p=0.0001). The Kaplan–Meier survival curves were not
significantly different (1-year survival rates 21 and 25%,
respectively, p=0.27). Conclusion: The MPCT group was
characterized by a higher symptom burden. Prognostic
factors such as performance status were not balanced
between the two groups. Despite this fact, actuarial overall

survival was comparable. Given the high rate of 30-day
mortality in the MPCT group, efforts to optimize criteria for
initiation of radiotherapy are warranted. 

Patients referred for palliative radiotherapy experience a
variety of symptoms such as pain, reduced mobility, dyspnea
or nausea, which also differ in severity (1, 2). These
symptoms can be captured with different tools and
questionnaires, e.g., the Edmonton symptom assessment
system (ESAS) (3-5). Given that radiotherapy often results in
gradual improvement that tends to peak several days or even
weeks after completed treatment, rapid interventions might
be needed in addition, e.g., different types of medication (6).
In this context, additional expertise from different health care
professions might improve the overall benefit in terms of
rapid symptom control and better quality of life (QoL).
Multidisciplinary palliative care teams (MPCT) are able to
contribute to better symptom management and improved care
pathways (7-10). A randomized trial of early palliative care,
limited to patients with newly diagnosed metastatic non-small
cell lung cancer (NSCLC) and not tied to radiotherapy
utilization, elucidated the impact of such approaches (11, 12).
Participants (n=151) were recruited at a single institution
during the time period between 2006 and 2009. Early
palliative care integrated with standard oncology care was
compared to standard oncology care alone. Patients assigned
to the experimental study arm consulted with a member of
the MPCT within 3 weeks of enrollment and at least monthly
thereafter. If assigned to the standard care arm, the patients
only met with the MPCT on request. Early palliative care
integrated with standard oncologic care led to significant
improvements in QoL and mood from baseline to 12 weeks.
Fewer patients received aggressive end-of-life care, yet
median survival was longer among patients receiving early
palliative care (11.6 versus 8.9 months). 
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In our clinical practice, referral to the hospital’s MPCT
was not standardized. Thus, some patients scheduled to
receive palliative radiotherapy were managed by regular
oncology staff, while others also had contact with the MPCT
at that point in time. The purpose of the present study was
to identify disparities in MPCT utilization and differences in
baseline symptom burden and outcome parameters
(completion of radiotherapy, 30-day mortality, overall
survival) between the two groups.  

Patients and Methods

We performed a retrospective analysis of a database in which all
patients treated with palliative radiotherapy at our hospital are
registered. In order to be able to analyze baseline symptom burden,
we only included patients who started their treatment in the time
period after our standard work-up had been modified to also include
ESAS assessment (since 2012). In order to assess long-term survival
with sufficient follow-up time, patients treated after 2015 were not
included. The target volumes included distant metastases, lymph
node metastases or primary tumors. Due to their different biological
behavior, hematological malignancies and primary central nervous
system tumors were excluded. Stereotactic radiotherapy was not
available. Typical fractionation regimens were 3 Gy ×10, 4 Gy ×5
or 8 Gy ×1. We used the hospital’s electronic patient record (EPR)
system to determine whether standard oncology care or additional
care by the MPCT was provided. Typically, the MPCT was already
involved before referral to radiotherapy, but we also included
patients with simultaneous start of radiotherapy planning and MPCT
care. ESAS data were collected at the time of nurse and physician
consultation immediately before imaging for treatment planning. 

Referral to the MPCT was not standardized. Rather, individual
decisions were made by the treating clinical oncologists responsible
for chemo- and radiotherapy delivery, based on symptom severity,
pain control or need for initiation of home care services, taking into
account patient preferences. Regular weekly meetings between
clinical oncologists and the MPCT took place. All patients were
covered by the national public insurance system. Therefore, no out-
of-pocket costs were incurred for any patient, regardless of
management approach/treatment intensity. In other words, no
particular socioeconomic barriers prevented patients from access to
the MPCT. 

Radiation treatment details and date of death were available from
the EPR system. Survival time was measured from the start of
radiotherapy. Actuarial survival curves were generated by Kaplan-
Meier method and compared by log-rank test [IBM SPSS Statistics
24 (IBM Corporation, Armonk, NY, USA)]. Sixteen patients were
alive at the time of analysis (censored observations at last clinical
contact). Date of death was entered in all other patients. Univariate
analyses of baseline parameters consisted of two-sided Pearson chi-
square and Fisher’s exact probability test (statistical significance
defined as p≤0.05).

Results

Of the 101 patients with available baseline ESAS data, 36
(36%) received additional care by the MPCT. Overall, 17
patients (17%) were irradiated early after their cancer
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Table I. Patients characteristics. Univariate analysis of baseline
parameters for patients treated with palliative RT with or without care
by a multidisciplinary palliative care team (MPCT).

Parameter                                        Number of       Number of   p-Value
                                                           patients            patients 
                                                     without MPCT   with MPCT

Patient number                                        65                     36                 
ECOG performance status                                                              0.003
  0/1                                                         31                      6                  
  2                                                            22                     12                 
  3/4                                                         12                     18                 
Mean age at RT (years, range)         72, 51-89         69, 49-91       0.13
Gender                                                                                               0.64
  Male                                                      49                     25                 
  Female                                                  16                     11                 
Family statusa                                                                                   0.07
  Single                                                    22                      6                  
  Married or partner                                42                     30                 
Primary tumor site                                                                            0.62
  Prostate                                                 21                     10                 
  Breast                                                     6                       6                  
  Lung (small cell)                                   1                       0                  
  Lung (non-small cell)                           18                      8                  
  Bladder                                                   5                       0                  
  Colorectal                                              4                       1                  
  Others                                                    10                     11                 
Irradiated target volumesb                                                               0.44
  Bone metastases                                   40                     25                 
  Brain metastases                                    8                       4                  
  Lung tumors                                          8                       2                  
  Lymph nodes, soft tissue, skin             7                       3                  
  Others                                                     9                       4                  
Prescribed number of fractions                                                       0.81
  1-4                                                          5                       5                  
  5-9                                                         18                     11                 
  10                                                          27                     14                 
  11-15                                                     13                      6                  
  >15                                                         2                       0                  
Disease extent                                                                                   0.56
  Distant metastases                                56                     32                 
  No distant metastases                            9                       4                  
Liver metastases                                                                               0.56
  No                                                         54                     32                 
  Yes                                                         11                      4                  
Progressive non-irradiated disease                                                     0.15
  No                                                         38                     15                 
  Yes                                                         27                     21                 
Steroids during RT                                                                            1.0
  No                                                         27                     15                 
  Yes                                                         38                     21                 
Analgesics                                                                                       0.0001
  No opioids                                            35                      2                  
  Opioids (oral, transdermal)                  30                     25                 
  Opioids (pump)                                     0                       9                  
Systemic cancer treatment                                                               0.84
  No                                                         30                     18                 
  Started before RT                                 35                     18                 

ECOG: Eastern cooperative oncology group; RT: radiotherapy.
aunknown in one case; bsome patients had more than one type of target
irradiated.



diagnosis (within 3 months, an arbitrary definition). Three of
these (18%) received additional care by the MPCT. The mean
time from diagnosis to radiotherapy was similar in the groups
with and without MPCT care (58 and 51 months,
respectively), p=0.51. The characteristics of the two groups
are shown in Table I. A significant difference existed regarding
poor performance status, which was more common in the
MPCT group. A trend (p=0.07) was observed regarding family
status. Forty-two percent of married or partnered patients
received MPCT care, compared to 21% of single patients. 

As shown in Table II, the MPCT group had higher ESAS
symptom scores, except for two items (dyspnea, sleep). The
largest differences were observed for pain, fatigue, anxiety
and depression. The difference in pain scores was also
reflected in different opioid medication rates (Table I). Failure
to complete radiotherapy was higher in the MPCT group (11
and 2%, respectively, p=0.05). Thirty-day mortality was
different, too (28 and 2%, respectively, p=0.0001). Median
survival was not significantly different, 4.2 months with
MPCT and 6 months without MPCT. The 1-year survival
rates were 21 and 25%, respectively, p=0.27 (Figure 1). 

Discussion

This study was designed as an expansion of our previous
work (13), because we now had the opportunity to include
patient-reported ESAS data. The purpose was to identify
disparities in MPCT utilization (age, gender etc.) and
differences in baseline symptom burden and outcome
parameters (completion of radiotherapy, 30-day mortality,
overall survival) between the two groups. Only 17% of the
patients were irradiated within 3 months after their cancer
diagnosis. The other patients were treated relatively late

during the disease trajectory. Many patients (64% overall)
had bone metastases. Prostate and lung cancer were common
primary tumors. Statistically significant disparities were not
identified, however single patients had lower MPCT
utilization rates compared to married or partnered patients. 

Apparently, the MPCT was involved mainly in the care of
patients with larger symptom burden, as reflected in the
significantly different ESAS scores. Especially the pain
scores were significantly higher (mean 3.7 vs. 2.4 and 6.2 vs.
3.4 (not moving/moving), respectively. Given the higher pain
scores, it is logical that more patients in the MPCT group
used opioid medications. All patients who were prescribed
continuous opioids via pumps were in the MPCT group. The
presence of higher pain scores is also expected to result in
impaired activities of daily living and lower performance
scores. Only 17% of the MPCT patients had a performance
status of 0 or 1. We and others have previously shown that
certain ESAS items influence prognosis, even if one corrects
for confounders such as performance status in multivariate
analyses (14-16). Given that our MPCT cohort had worse
ESAS scores and performance status, it is no surprise that
the 30-day mortality was higher in the MPCT group (28 vs.
2%). From our point of view, the proportion of patients
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Table II. Edmonton symptom assessment system data (mean, standard
deviation).

Parameter                              Without MPCT     With MPCT       p-Value
                                                                                      
Pain (when not moving)             2.4, 2.6               3.7, 2.5            0.017
Pain (when moving)                   3.4, 2.9               6.2, 2.9            0.0001
Fatigue                                        3.7, 3.0               5.6, 2.4            0.001
Nausea                                         1.0, 1.8               1.5, 2.1            0.18
Dyspnea                                      2.7, 2.8               2.5, 2.8            0.74
Dry mouth                                   2.6, 2.9               3.6, 2.6            0.09
Appetite                                       3.4, 3.2               4.7, 3.3            0.05
Anxiety                                        2.0, 2.5               3.7, 3.6            0.008
Depression                                  1.5, 2.1               3.3, 3.4            0.002
Constipation                                2.2, 3.0               3.3, 3.3            0.1
Sleep                                            2.6, 2.8               2.5, 2.8            0.89
Overall wellbeing                       3.3, 2.6               4.2, 2.3            0.08

Maximum symptom severity=10 on a scale from 0-10. MPCT:
Multidisciplinary palliative care team.

Figure 1. Actuarial overall survival (Kaplan–Meier estimate). Median
4.2 months in the group managed by MPCT and 6.0 months in the group
managed with standard care, p=0.27. 



irradiated during the last month of life, i.e. during terminal
illness, was too high in the MPCT group. Much lower rates
were found in previous analyses of patients who received
palliative radiotherapy in any setting and at any point during
the disease trajectory (17-20), e.g., 12% in a large UK study
of almost 15,000 treatments (21). Propagating the 30-day
mortality data as useful endpoint relies on the assumption
that radiotherapy during terminal illness is unable to improve
symptoms and/or quality of life and only provides
burdensome disadvantages and increased costs. A
disadvantage of our study is that it did not include follow-
up ESAS data. Therefore, we cannot confirm the hypothesis
that radiotherapy during the last month of life in general fails
to provide symptom improvement.  

We are currently studying predictive models that may help
reduce initiation of radiotherapy during the last month of life
(or 30-day mortality) (22) and other groups are also
developing prognostic scores (23-25). It is probably equally
important not to deny access to radiotherapy if a clinically
meaningful improvement of symptoms can be expected. The
present study revealed that failure to complete radiotherapy
was uncommon, however the risk was higher in the MPCT
group (11 and 2%, respectively). Previous analyses showed
that radiotherapy withdrawal often resulted from disease
progression (26). A German multicenter study reported
unscheduled termination of radiotherapy in 12% of patients,
without stratification for MPCT care (27). It is not
straightforward that 30-day mortality was significantly
different, while the Kaplan–Meier curves showed similar
median and 1-year survival rates for the two groups in our
study. Probably, the MPCT group consisted of patients with
vastly different prognosis. Assuming that early palliative care
improves survival (11), this effect may explain to some degree
why the survival curves did not separate more after the initial
demise of patients with terminal disease, especially in the light
of the large bias towards poor performance status in the
MPCT group. It is also important to note that performance
status may improve after successful palliative interventions. 

As mentioned before, referral to and timing of MPCT care
were not standardized at our institution. Rather, individual
assessment was performed, which might have been
subjective. Trigger points for automatic referral may solve
this problem in the future (28). Further drawbacks of our
study include that statistical power was limited and that
longitudinal ESAS data were not assessed. More
sophisticated tools than the ESAS were not part of standard
clinical care during the time period of this study. 

Conclusion

An increasing amount of data suggests that MPCTs play an
important role in the multidisciplinary management of
patients with incurable cancer. In our clinical setting, the

MPCT group was characterized by higher symptom burden
(ESAS scores). Prognostic factors such as performance status
were not balanced between the two groups. Despite this fact,
actuarial overall survival was comparable. Given the high
rate of 30-day mortality in the MPCT group, efforts to
optimize criteria for initiation of radiotherapy are warranted. 
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