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A B S T R A C T

Objectives: Palliative thoracic radiotherapy (RT) can improve quality of life for patients with advanced lung
cancer, but treatment can be associated with acute toxicity and symptomatic relief may take several weeks. The
optimal fractionation schedule is not known. Delivery of RT near the end of life (EOL) is an emerging indicator of
poor quality care. The aim of this study was to determine utilization of palliative thoracic RT in the last 4 weeks
of life, and factors associated with its use, in patients with incurable lung cancer in a population-based
healthcare system.
Materials and methods: All patients with lung cancer in British Columbia treated with palliative thoracic RT in
2014 and 2015 were identified. Associations between starting a course of palliative thoracic RT within 4 weeks
of death and patient/treatment characteristics were assessed using univariate and multivariate logistic regres-
sion analysis.
Results: 1676 courses of palliative thoracic RT were delivered to 1584 lung cancer patients. Median survival was
20 weeks. 12% of palliative thoracic RT courses were delivered in the last 4 weeks of life, with short fractio-
nation schedules and simple RT planning techniques used more frequently near EOL. Of RT courses delivered in
the last 4 weeks of life 89% were courses of 1 – 5 fractions, 75% were completed as prescribed and 94% involved
simple 1–2 field RT techniques. Receipt of RT in the last 4 weeks of life was associated with male gender,
younger age, poor performance status, metastatic disease, small cell carcinoma histology and no prior che-
motherapy.
Conclusion: Further study and standardization of quality indicators for palliative RT utilization near EOL is
required. Whilst clarification occurs, physicians should consider the prognosis of patients with incurable lung
cancer and the realistic expectation of benefit from palliative thoracic RT when considering treatment indica-
tions and fractionation schedules.

1. Introduction

Lung cancer is the most common cause of cancer death worldwide
[1]. Almost 70% of patients with non-small cell lung cancer (NSCLC) in
the United States present with stage III or IV disease [2], and most are
not suitable for curative-intent treatment due to comorbidities or dis-
ease burden. Prognosis is poor, with a median survival of approximately
4 months in both newly diagnosed stage IV NSCLC [3] and extensive

stage small cell lung cancer [4].
Almost all patients with advanced lung cancer experience symp-

toms, with a negative impact on quality of life [5]. Management is
therefore largely focused on symptom control, whilst limiting treatment
burden and toxicity. Palliative thoracic radiotherapy (RT) is effective
for improving symptoms resulting from locally advanced lung cancer,
such as hemoptysis, cough, chest pain and dyspnea, with response rates
of 50–80% [6,7]. A variety of different regimens are used for palliative

https://doi.org/10.1016/j.lungcan.2019.02.024
Received 28 September 2018; Received in revised form 5 February 2019; Accepted 21 February 2019

⁎ Corresponding author at: Division Head of Radiation Oncology, University of British Columbia, 1215 Lethbridge Street, Prince George, BC, V2M 7E9, Canada.
E-mail address: Rolson2@bccancer.bc.ca (R. Olson).

1 Present address: Medical Oncology Program, Kingston Health Sciences Centre, Cancer Centre of Southeastern Ontario at Kingston General Hospital, 25 King Street
West, Kingston, Ontario, K7L 5P9, Canada.

Lung Cancer 135 (2019) 97–103

0169-5002/ © 2019 Published by Elsevier B.V.

T

http://www.sciencedirect.com/science/journal/01695002
https://www.elsevier.com/locate/lungcan
https://doi.org/10.1016/j.lungcan.2019.02.024
https://doi.org/10.1016/j.lungcan.2019.02.024
mailto:Rolson2@bccancer.bc.ca
https://doi.org/10.1016/j.lungcan.2019.02.024
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lungcan.2019.02.024&domain=pdf


thoracic RT internationally, ranging from a single fraction on 1 day to
30 or more fractions over at least 6 weeks [6,8]. Longer courses of 10
fractions or more with a higher biologically equivalent dose are asso-
ciated with a modest improvement in survival, whilst shorter courses of
1–5 fractions are more convenient for patients with equivalent pallia-
tion of specific symptoms and less toxicity [6,9–12].

One randomized trial comparing two palliative thoracic RT sche-
dules reported an average time to improvement of overall symptom
burden of 5–7 weeks [9], but individual symptoms such as hemoptysis
may be palliated more quickly [9,12]. Radiation esophagitis is the most
common acute toxicity, peaking at 2–6 weeks depending on the RT
schedule [9,12–14]. A population-based study of palliative RT at a
single center in the United Kingdom identified a 30 day mortality rate
of 14% for palliative RT to the chest for lung cancer [15]. Patients with
advanced lung cancer are therefore at risk of dying in a timeframe in
which they experience toxicity, but no symptomatic benefit, from pal-
liative thoracic RT, having spent much of their remaining lifespan on
treatment.

Aggressive anti-cancer treatment near the end of life (EOL) is an
emerging indicator of poor quality care [16–19]. Published quality in-
dicators include receipt of chemotherapy in the last 14 and 30 days of
life [16,20], but there is no agreed definition regarding palliative RT in
this setting. Most studies reporting utilization rates of palliative RT near
EOL have included a heterogeneous mix of primary cancer types and
anatomic sites treated [21], but lung cancer patients are consistently
identified as receiving the highest rates of palliative RT in the last 14
and 30 days of life [15,22–28]. Studies specifically describing palliative
thoracic RT near EOL are limited to single institution series with small
numbers of NSCLC patients [29–32]. The purpose of this study was
therefore to describe the patterns of palliative thoracic RT utilization in
patients with advanced lung cancer in a publicly-funded population-
based provincial healthcare system. In particular, we sought to describe
the proportion of patients receiving RT to the chest in the last 4 weeks
of life and identify factors associated with this, which may help phy-
sicians avoid overly aggressive treatment near EOL.

2. Materials and methods

2.1. Data source and extraction

BC Cancer is comprised of 6 regional cancer centers and is the sole
provider of RT for the residents of British Columbia (BC). The BC
Cancer Agency Information System was used to retrospectively identify
all individuals with lung cancer in BC who received palliative RT to the
thorax in 2014 and 2015. The BC Cancer RT database contains RT in-
formation including site of RT, date of RT, delivered dose and fractio-
nation [33]. These databases were used to abstract patient, provider
and treatment characteristics. Epidermal growth factor receptor (EGFR)
mutation status was extracted from a separate departmental database of
lung cancer patients receiving tyrosine kinase inhibitor therapy. Chart
review was performed for all patients who did not complete a course of
RT, to identify the intended dose and fractionation schedule, and for all
RT courses with delivered doses of 40 Gy or above, to confirm palliative
intent. Each course of RT was considered a separate case for data
analysis as each course represents an individual clinical decision with a
risk of early death. Therefore, patients who received more than one
course of thoracic RT during the study period could be counted more
than once. This study was approved by the joint University of British
Columbia and BC Cancer Research Ethics Board.

2.2. Study population

The study included all patients with a diagnosis of non-small cell or
small cell lung cancer who received palliative intent RT to thoracic
disease at BC Cancer between 1st January 2014 and 31st December
2015. Patients who received re-irradiation for thoracic disease were

included. Patients were identified as receiving prior systemic therapy if
they received at least one cycle of systemic therapy at any point before
the first fraction of RT. RT technique was divided into 3 categories: 1–2
fields, ≥3 field 3-dimensional conformal RT (3DCRT), and intensity
modulated RT (IMRT, including volumetric arc therapy). No patients
received stereotactic body radiotherapy (SBRT) with palliative intent
for thoracic disease during the study period. RT fractionation was
classified into 1, 2–5, 6–10 and> 10 fractions. Patients who received
more than one course of RT were considered independently for each
course.

2.3. Statistical analysis

Descriptive statistics were used to present patient and provider
characteristics for all courses of RT, and courses of RT commenced
within 4 weeks of death. Patient, tumor and treatment factors included
age, gender, Eastern Cooperative Oncology Group (ECOG) performance
status, cancer center where RT was delivered, treating physician, stage
of disease at start of RT, histology of the primary disease, presence of

Table 1
Patient, treatment and provider characteristics.

All courses of
palliative
thoracic RT
(n= 1676)

Courses of
palliative
thoracic RT
delivered in the
last 4 weeks of
life (n= 203)

Male 53% (n=882) 65% (n=131)
Age (years) Median 71.6 70.5

Range 37.5 – 97.7 37.9 – 94.0
ECOG Performance

Status
0 6% (n=99) 4% (n=9)
1 21% (n=358) 9% (n=19)
2 19% (n=316) 13% (n=27)
3 21% (n=351) 27% (n=55)
4 4% (n=58) 12% (n=25)
Unknown 30% (n=494) 34% (n=68)

AJCC Stage I 2% (n=25) 1% (n=1)
II 3% (n=50) 1% (n=3)
III 26% (n= 442) 19% (n=38)
IV 69%

(n=1159)
79% (n=161)

Histology Adenocarcinoma 42% (n=700) 32% (n=65)
Squamous cell
carcinoma

25% (n=420) 27% (n=54)

NSCLC NOS 13% (n=209) 16% (n=33)
Small cell
carcinoma

11% (n=189) 13% (n=27)

Other 9% (n=158) 12% (n=24)
Sensitizing EGFR mutation 3% (n=47) 1% (n=3)
Prior systemic therapy 28% (n=467) 13% (n=26)
BC Cancer center Abbotsford 7% (n=123) 9% (n=19)

Kelowna 20% (n=337) 21% (n=43)
Prince George 6% (n=103) 6% (n=12)
Surrey 17% (n=285) 15% (n=31)
Vancouver 27% (n=454) 21% (n=43)
Victoria 22% (n=374) 27% (n=55)

Number of fractions
prescribed

1 16% (n=273) 29% (n=58)
2-5 54% (n=908) 60% (n=121)
6-10 22% (n=362) 7% (n=15)
> 10 8% (n=133) 4% (n=9)

Completed prescribed course of RT 95%
(n=1584)

75% (n=152)

RT technique 1-2 fields 80%
(n=1333)

94% (n=190)

≥3 fields
conformal

12% (n=202) 4% (n=8)

IMRT 8% (n=141) 2% (n=5)

Abbreviations: RTradiotherapy; ECOGEastern Cooperative Oncology Group;
AJCCAmerican Joint Committee on Cancer; NSCLC NOSnon-small cell lung
cancer not otherwise specified; EGFRepidermal growth factor receptor;
IMRTintensity modulated radiotherapy.
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sensitizing EGFR mutation, whether systemic therapy was delivered
prior to RT, whether the prescribed course of RT was completed, dose
and fractionation of RT (both prescribed and delivered) and RT tech-
nique. Time to death was calculated from the first day of RT for each
course. Associations between starting a course of RT within 4 weeks of
death and patient/treatment characteristics were analyzed using uni-
variate and multivariable logistic regression analysis. P values were
two-sided, and values less than 0.05 were considered statistically sig-
nificant. Analyses were conducted using SPSS version 14.0 software
(Chicago, IL).

3. Results

1676 courses of palliative thoracic RT were delivered to 1584 pa-
tients by 38 radiation oncologists in 2014 and 2015. Of the 1676 RT
courses delivered, 1584 were the first course of palliative thoracic RT
for a patient during the study period, 88 were second courses and four
were third courses. The median number of RT courses prescribed by an
individual radiation oncologist was 33 (range 5–114). Table 1 sum-
marizes the baseline patient, treatment and provider characteristics.
The median number of fractions delivered was 5 (range 1–30) and the
median total dose delivered was 20 Gy (range 2–66 Gy). The most
commonly prescribed regimes were 20 Gy in 5 fractions (46%), 30 Gy in

10 fractions (17%) and 8 Gy in 1 fraction (13%). Median survival for
the entire cohort was 20 weeks from the start of RT, with 1 year survival
of 18% and 2 year survival of 3%. Of the 1676 courses of palliative RT,
203 (12%) were delivered to patients in the last 4 weeks of life.

The characteristics associated with receipt of palliative RT in the
last 4 weeks of life by univariate and multivariate analysis are pre-
sented in Table 2. All of the significant associations found on univariate
analysis persist on multivariate analysis. Receipt of RT in the last 4
weeks of life was statistically associated with male gender, younger age
(on multivariate analysis only), poor performance status (ECOG 4),
metastatic disease, small cell carcinoma histology and no prior systemic
therapy. Delivery of RT in the last 4 weeks of life was less common
when 2–5 or 6–10 fractions were prescribed, in comparison to 1 frac-
tion, and when the RT technique involved ≥3 fields or IMRT, in
comparison to 1–2 fields. Receipt of RT in the last 4 weeks of life was
not associated with the cancer center where treatment was delivered.
However, for the 38 individual radiation oncologists who prescribed
treatment during the study period, the proportion of all of the palliative
thoracic RT courses they prescribed which were in the last 4 weeks of
life ranged from 0 to 60%.

Table 2
Univariate and multivariable logistic regression analysis of palliative thoracic RT utilization in last 4 weeks of life.

Univariate analysis Multivariable analysis

Characteristic Odds ratio of receiving
palliative RT in the last 4
weeks of life (> 1 favors RT
in last 4 weeks of life)

95% Confidence
Interval

p value Odds ratio of receiving
palliative RT in the last 4
weeks of life (> 1 favors RT
in last 4 weeks of life)

95% Confidence
Interval

p value

Patient gender Female (n=794) Reference Reference
Male (n=882) 1.75 1.28-2.37 < 0.001 1.78 1.29-2.48 0.001

Age of patient (continuous) 0.99 0.98-1.01 0.34 0.98 0.96-0.99 0.009
ECOG Performance

status
0 (n=99) Reference Reference
1 (n=358) 0.56 0.25-1.28 0.17 0.56 0.24-1.32 0.18
2 (n=316) 0.93 0.42-2.06 0.87 0.79 0.35-1.79 0.57
3 (n=351) 1.86 0.88-3.91 0.10 1.27 0.58-2.78 0.55
4 (n=58) 7.58 3.21-17.90 < 0.001 4.25 1.70-10.63 0.002
Unknown (n= 494) 1.60 0.77-3.32 0.21 1.21 0.56-2.61 0.62

AJCC Stage I-III (n=517) Reference Reference
IV (n= 1159) 1.82 1.28-2.61 0.001 1.84 1.23-2.74 0.003

Histology Adenocarcinoma
(n= 700)

Reference Reference

Squamous cell
carcinoma (n= 420)

1.44 0.98-2.11 0.06 1.50 0.98-2.28 0.06

NSCLC NOS (n= 209) 1.83 1.17-2.88 0.01 1.56 0.96-2.53 0.07
Small cell carcinoma
(n= 189)

1.63 1.01-2.63 0.047 2.48 1.43-4.32 0.001

Other (n= 158) 1.75 1.06-2.90 0.03 1.49 0.86-2.58 0.16
Sensitizing EGFR

mutation
Yes (n=47) Reference Reference
No (n=1629) 2.05 0.63-6.68 0.23 0.85 0.24-2.99 0.81

Prior systemic therapy Yes (n=467) Reference Reference
No (n=1629) 2.91 1.90-4.46 < 0.001 3.04 1.84-4.99 < 0.001

BC Cancer center Vancouver (n= 454) Reference Reference
Abbotsford (n= 123) 1.75 0.98-3.12 0.06 1.38 0.72-2.64 0.33
Kelowna (n= 337) 1.40 0.89-2.19 0.14 1.31 0.79-2.16 0.30
Prince George
(n= 103)

1.26 0.64-2.49 0.50 1.11 0.53-2.32 0.79

Surrey (n=285) 1.17 0.72-1.90 0.54 1.02 0.60-1.73 0.96
Victoria (n= 374) 1.65 1.08-2.52 0.02 1.00 0.60-1.68 0.99

Number of fractions
prescribed

1 (n=273) Reference Reference
2-5 (n= 908) 0.57 0.40-0.81 0.002 0.66 0.43-1.00 0.05
6-10 (n= 362) 0.16 0.09-0.29 < 0.001 0.25 0.13-0.49 < 0.001
>10 (n= 133) 0.27 0.13-0.56 < 0.001 1.16 0.38-3.55 0.80

RT technique 1-2 fields (n= 1333) Reference Reference
≥3 fields conformal
(n= 202)

0.25 0.12-0.51 < 0.001 0.30 0.12-0.76 0.01

IMRT (n= 141) 0.22 0.09-0.55 0.001 0.29 0.09-0.98 0.04

Abbreviations: RT= radiotherapy; ECOG=Eastern Cooperative Oncology Group; AJCC=American Joint Committee on Cancer; NSCLC NOS=non-small cell lung
cancer not otherwise specified; EGFR= epidermal growth factor receptor; IMRT= intensity modulated radiotherapy.
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4. Discussion

This large, population-based study found that 12% of palliative
thoracic RT courses were delivered in the last 4 weeks of life. Receipt of
RT in the last 4 weeks of life was associated with male gender, younger
age, poor performance status (ECOG 4), metastatic disease, small cell
carcinoma histology and no prior systemic therapy. Short fractionation
regimes and simple RT planning techniques were appropriately used
more commonly near EOL.

Previous studies have reported death within 30 days or 4 weeks of
palliative thoracic RT of 8–42% [15,29–32], with variation in study
cohorts and whether survival was measured from the start or end of RT
course. Our finding of 12% of palliative thoracic RT courses being de-
livered in the last 4 weeks of life is consistent with the two studies with
similar methodology to our own, which reported 30 day mortality from
the start of RT of 14% [15] and 16% [29]. The median survival of our
cohort is similar to that reported in retrospective unselected series of
patients receiving palliative thoracic RT [29,34–37].

American Society for Radiation Oncology (ASTRO) clinical practice
guidelines recommend palliative thoracic RT schedules using 1–5
fractions for patients with poor performance status or those requesting
a shorter treatment course, and 30 Gy in 10 fraction equivalent or
greater in patients with good performance status [38]. Despite these
recommendations, recent population-based studies of patients with
metastatic NSCLC receiving palliative thoracic RT in the United States
report only 10% of patients receiving 1–5 fractions [8] and 70% re-
ceiving more than 10 fractions [39]. By comparison, 1–5 fractions were
prescribed for 70% of RT courses in our study, and more than 10
fractions in only 8%. Short fractionation regimes were prescribed more
commonly near EOL, with 89% of RT courses in the last 4 weeks of life
involving 5 fractions or less. The frequent use of short fractionation
regimes is likely to contribute to the high proportion of RT courses
which were completed as prescribed. Ninety five per cent of all RT
courses were completed, compared to completion rates of 71–95%
published in the literature [29,30,36,40]. Of the 203 courses of RT

delivered in the last 4 weeks of life, 75% were completed as prescribed,
with 100% of 1 fraction, but only 11% of> 10 fraction courses in this
group being completed (Fig. 1). There is strong evidence for the use of
short palliative thoracic RT regimes, such as 10 Gy in 1 fraction and
16–17 Gy in 2 fractions, with the benefit of more protracted schedules
generally limited to patients with better performance status or without
metastatic disease [6,9–13]. Increased use of these short regimes in
patients with limited life expectancy could further improve the pro-
portion of patients completing treatment and reduce the burden of
treatment near EOL.

More complex RT planning techniques, involving 3DCRT with 3 or
more fields or IMRT, were used relatively infrequently in our study, and
in only 6% of RT courses delivered in the last 4 weeks of life. Planning
studies have demonstrated dosimetric benefits with IMRT in the radical
and palliative setting [41,42], with use of IMRT for locally advanced
lung cancer rapidly increasing despite a lack of prospective evidence
[43]. A randomized phase 3 study of Palliative Radiation of Advanced
Central lung Tumors with Intentional avoidance of the Esophagus
(PROACTIVE) is currently accruing patients with the aim of assessing
the clinical benefit of IMRT in this setting [44]. Should esophageal-
sparing IMRT be shown to decrease acute toxicity, increasing the
complexity of palliative thoracic RT planning could be an area for im-
provement in BC for appropriately selected patients. However, given
the resources required for IMRT planning, a cost-benefit analysis would
be wise, particularly for single fraction treatments.

Poor performance status, male gender and lung cancer have con-
sistently been associated with palliative RT near EOL
[15,23,24,26,27,45–47], with poor performance status and the number
of organs involved with metastases associated with palliative thoracic
RT near EOL [30,48]. In addition to poor performance status, male
gender and presence of metastatic disease, our study reports associa-
tions with younger age, small cell histology and no prior chemotherapy.
Higher rates of chemotherapy and RT near EOL amongst younger
cancer patients have previously been described [22], which may be due
to an inclination for physicians to be optimistic about prognosis and

Fig. 1. Proportion of all palliative thoracic radiotherapy (RT) courses and RT courses starting in the last 4 weeks of life which were completed, in relation to number
of fractions prescribed.
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recommend more aggressive treatment or younger patients’ wishes. The
other associations are likely to be a reflection of the poor prognosis of
these groups. Poor performance status was most strongly associated
with receipt of RT near EOL, with 43% of ECOG performance status 4
patients dying within 4 weeks of starting RT and a median survival of
only 5 weeks in this group (Fig. 2). This is similar to the findings of a
Polish study of 235 patients with advanced NSCLC, moderate/severe
chest symptoms and Karnofsky performance status less than 50 which
reported a median survival of 8 weeks and 42% of patients dying within
30 days of RT [32]. Although this was a non-randomized trial, there
was no difference in survival or symptom control between patients who
opted to receive palliative thoracic RT or supportive care alone, but RT
was poorly tolerated with high rates of nausea, vomiting and esopha-
gitis. Therefore, in patients with very poor performance status and
advanced lung cancer, best supportive care may be more appropriate
than palliative thoracic RT.

There was variation in the proportion of RT courses delivered in the
last 4 weeks of life by treating radiation oncologist (range 0–60%).
Caution should be exercised when interpreting this analysis given the
small sample size, but 32 of the 38 radiation oncologists delivered be-
tween 0% and 20% of their palliative thoracic RT courses in the last 4
weeks of life. This may represent an acceptable range in clinical prac-
tice given the challenges with prognostication in this patient group.

Although this was not testable within the current study design the
variation may be due to differences in decision-making and aggres-
siveness of treatment near EOL amongst individual physicians, as well
as differences in referral patterns. A potential area for further research
will be to assess whether providing physicians with feedback on the
proportion of RT courses they prescribe near EOL in comparison to their
peers may change practice. Open discussion of cases where death has
occurred within 4 weeks of palliative RT in the forum of a morbidity
and mortality meeting may be helpful in this regard. Similarly, in the
era of increasing peer review for quality assurance, the inclusion of all
palliative RT plans in this process (currently not done in BC) may also
lead to a change in practice if choice of fractionation and decision to
treat are discussed.

The current study should be interpreted in the context of its
strengths and limitations. Our study only included patients who re-
ceived at least one fraction of palliative RT, so we do not have in-
formation on patients who refused treatment, died before starting RT,
or were not offered RT because of a predicted short life expectancy.
Given the retrospective nature of the study, we were not able to explore
physicians’ or patients’ beliefs in relation to treatment decisions near
EOL, efficacy of symptom control or toxicity. In addition, we were not
able to assess associations between receipt of RT near EOL and all
variables which are included in existing prognostic models for patients

Fig. 2. Survival from the start of palliative thoracic radiotherapy in relation to Eastern Cooperative Oncology Group (ECOG) performance status. Median survival was
7.6 months, 6.4 months, 4.8 months, 3.4 months, 1.1 months and 3.9 months for ECOG 0, 1, 2, 3, 4 and unknown respectively (p < 0.001).
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receiving palliative thoracic RT, such as nodal stage, presence of liver or
adrenal metastases, elevated C-reactive protein or lactase dehy-
drogenase and presence of progressive extrathoracic disease [34,37].
However, the large sample size provided sufficient power to detect
differences amongst factors associated with RT near EOL, and as a
population-based study it is relatively free from referral and selection
bias. An interesting topic for further study would be exploring the in-
dication for treatment in this cohort. For example, determining if cer-
tain symptoms (e.g. dyspnea, hemoptysis) or clinical presentations (e.g.
superior vena cava obstruction) are associated with death within four
weeks of RT would be clinically valuable. Additionally, this information
could be meaningful in discussing the appropriateness and utility of RT
near EOL according to various clinical scenarios.

5. Conclusions

This population-based study found that 12% of palliative thoracic
RT courses for lung cancer were delivered in the last 4 weeks of life,
with use of short fractionation schedules and simple RT planning
techniques more common near EOL. RT in the last 4 weeks of life was
most frequent amongst patients with poor performance status (ECOG
4), male gender, younger age, metastatic disease, small cell carcinoma
histology and no prior chemotherapy. Consideration of these factors,
coupled with communication of realistic expectations of prognosis and
benefits of palliative thoracic RT, may help to decrease the use of in-
appropriate or prolonged treatment schedules near EOL. Further study
and standardization of quality indicators for palliative RT near EOL is
required. Whilst further clarification in this area occurs, physicians
should be aware of the poor prognosis of many lung cancer patients
referred for palliative thoracic RT when making treatment decisions.
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