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ABSTRACT

Background

Palliative radiotherapy to the chest is often used in patients with lung cancer, but radiotherapy regimens are more often based on tradition
than research results. This is an update of a Cochrane review first published in 2001 and previously updated in 2006.

Objectives

The two objectives of this review were:

1. To assess the effects of different palliative radiotherapy regimens on improving thoracic symptoms in patients with locally advanced or
metastatic non-small cell lung cancer who are not suitable for radical RT given with curative intent.

2. To assess the effects of radiotherapy dose on overall survival in patients with locally advanced or metastatic non-small cell lung cancer
who are not suitable for radical RT given with curative intent.

Search methods

The electronic databases MEDLINE (1966 - Jan 2014), EMBASE and the Cochrane Central Register of Controlled Trials, reference lists,
handsearching of journals and conference proceedings, and discussion with experts were used to identify potentially eligible trials,
published and unpublished.

Two authors (FM and RS) independently identified all studies that may be suitable for inclusion in the review.
We updated the search up to January 2014.

Selection criteria

Randomised controlled clinical trials comparing different regimens of palliative thoracic radiotherapy in patients with non-small cell lung
cancer.

Data collection and analysis

The reviewers assessed search results independently and possible studies were highlighted and the full text obtained. Data were extracted
and attempts were made to contact the original authors for missing information.
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The primary outcome measure was improvement in major thoracic symptoms (degree and duration). Secondary outcome measures were
short and long term toxicities, effect on quality of life and overall survival.

Patient reported outcomes were reported descriptively. Quantitative data such as survival and toxicity were analysed as dichotomous
variables and reported using relative risks (RR).

For this update of the review a meta-analysis of the survival data was carried out.

Main results

Fourteen randomised controlled trials (3576 patients) were included, with no new studies added in this update.

There were important differences in the doses of radiotherapy investigated, the patient characteristics including disease stage and
performance status and the outcome measures.The doses of RT investigated ranged from 10 Gy in 1 fraction (10Gy/1F) to 60 Gy/30F over
six weeks, with a total of 19 different dose/ fractionation regimens.

Potential biases were identified in some studies. Methods of randomisation, assessment of symptoms and statistical methods used were
unclear in some papers. Withdrawal and drop-outs were accounted for in all but one study.

All 13 studies that investigated symptoms reported that major thoracic symptoms improved following RT.There is no strong evidence
that any regimen gives greater palliation. Higher dose regimens may give more acute toxicity and some regimens are associated with an
increased risk of radiation myelitis. Variation in reporting of toxicities, in particular the absence of clear grading, means results of the meta-
analysis should be treated with caution.

Meta-analysis of overall survival broken down by performance status, a key variable, is included in this update. Further information was
sought from all the original authors if stratified data was not included in the original publication. Three published studies contained
sufficient data and seven authors were able to provide further information which represented 1992 patients (56% of all patients). The
absence of data for nearly half of the patients has affected the quality of evidence.

The meta-analysis showed no significant difference in 1-year overall survival between regimens with fewer radiotherapy fractions
compared with regimens with more when patients were stratified by performance status. The results of the meta-analysis of 1-year overall
survival for patients with good performance status (WHO performance status 0-1) showed moderately high heterogeneity and a summary
result was not thought meaningful. The results of 1-year overall survival for patients with poor performance status was RR 0.96 (95% ClI
0.91 to 1.02; moderate quality of evidence).

Authors' conclusions

Radiotherapy for patients with incurable non-small cell lung cancer can improve thoracic symptoms. Care should be taken with the dose
to the spinal cord to reduce the risk of radiation myelopathy. The higher dose, more fractionated palliative radiotherapy regimens do not
provide better or more durable palliation and their use to prolong survival is not supported by strong evidence. More research is needed
into reducing the acute toxicity of large fraction regimens and into the role of radical compared to high dose palliative radiotherapy. In
the future, large trials comparing different RT regimens may be difficult to set up because of the increasing use of systemic chemotherapy.
Trials looking at how best to integrate these two modalities, particularly in good PS patients, need to be carried out.

PLAIN LANGUAGE SUMMARY

Comparing the effect of different courses of radiotherapy to the chest for patients with incurable lung cancer
Review Question

What is the best way to give radiotherapy to patients with incurable lung cancer. What doses give the best balance between symptom
control and side effects? Does giving more radiotherapy improve the chance of a patient being alive in one or two years?

Background

In most developed countries lung cancer is one of the commonest tumours. Only 10 to 20% of patients can have surgery with a chance
of cure. For many of the rest radiotherapy to the chest is used to relieve symptoms of cough, breathlessness and pain. The number of
radiotherapy treatments given and the dose of each treatment varies widely around the world. Since the late 1980s, many trials have tried
to answer which is the best radiotherapy schedule to relieve symptoms without causing too many side-effects.

Study Characteristics

Fourteen trials, including 3576 patients, were found that compared at least two different radiotherapy regimens. All involved patients with
incurable lung cancer but the extent of the cancer and the fitness of the patients varied between the studies making direct comparisons
difficult.The radiotherapy regimens in the trials varied from a single treatment to thirty treatments over six weeks.This update found no
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new trials and a meta-analysis (pooling the results of all trials) was carried out to see whether giving higher doses of radiation resulted
in longer survival.

All trials reported how long patients lived after their treatment and looked at the effect on symptoms as well as recording side-effects.
However, the trials did not use the same methods for recording symptoms and side effects with some using the doctor's assessment and
some using the patient's, making direct comparison difficult.

Key Results

This review shows that for most patients, a short course of radiotherapy with only one or two visits, improves common symptoms as
effectively as longer courses, without more side effects. There is no strong evidence to support the view that a longer course of radiotherapy
may give a better chance of living for one or two years, but it does result in more immediate side effects, especially sore swallowing.

Quality of the Evidence

Allthe trials were randomised meaning patients involved in the study had an equal chance of getting either treatment. The use of a doctor's
assessment of the patient's symptoms in some studies may have led to an under-estimation of the symptoms.

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review) 3
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SUMMARY OF FINDINGS

Summary of findings for the main comparison.

More fractionated thoracic radiotherapy compared with less fractionated radiotherapy for non small cell lung cancer treated with palliative intent

Patient or population: adults with non small cell lung cancer who are not felt to be curable

Settings: specialist oncology units offering external beam radiotherapy

Intervention: More fractionated thoracic radiotherapy

Comparison: Less fractionated radiotherapy

Outcomes Illustrative comparative risks* (95% Cl) Relative effect  No of Partici- Quality of the Comments
(95% Cl) pants evidence

Assumed risk Corresponding risk (studies) (GRADE)

Fewer fractions More fractions
1 year overall The mean 1yearover-  The mean 1 year overall survivalin 1081 ++00 Heterogeneity considered
survival in pa- all survival was 25.6% the intervention groups was higher (8 studies) low too great for presentation of
tients of good and ranged across at summary statistic. Not com-
performance sta-  control groups from 33.3% plete data set as unable to
tus (WHO perfor-  9.4% to 45.7% (11.4% to 46.2%) get additional data from all
mance status 0-1) authors, high level of het-

erogeneity

1 year overall The mean 1yearover-  The mean 1yearoverall survivalin ~ RR0.96 (0.91to 911 +++0 Not complete data set as
survival in pa- all survival was 14.6%  the intervention groups was higher  1.02) (7 studies) moderate unable to get additional da-
tients of poor and ranged across at 17.5% (9.1% to 28.6%) ta from all authors
performance sta-  control groups from
tus (WHO perfor-  1.3% to0 29.5%
mance status 2-4)
Oesophagitis The mean 22.3% The mean rate of grade 3-4 oe- RR1.23(0.81to 1301 (8 studies) ++00 Not reported in all trials.
(grade 3to 4) ranged across con- sophagitis in the intervention 1.87) low Some reported as patient

trol groups from 0% to  groups was higher at 25.7% reported toxicity others

50% (0% to 56%) physician assessed toxicity
Radiation The mean 0.30% The mean rate of radiation RR1.29(0.37to 2663 (11 stud- +++0 Reported in most but not
Myelopathy (any ranged across control myelopathy in the intervention 4.51) ies) moderate all studies. Not graded and

grade)

groups from
0% to 1.4%

groups was higher at 0.38% (0% to
1.61%)

most not confirmed at post-
mortem.
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Radiation pneu- The mean 3.9% ranged  The mean rate of radiation pneu- RR0.62(0.23to 533 (3 studies) ++00 Not reported in the majority
monitis (any across control groups monitis in the intervention groups 1.66) low of trials and not graded.
grade) from was lower at 2.4% (1.6% to 4%)

2.8% to 6%

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk Ratio; [other abbreviations, eg. OR, etc]

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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BACKGROUND

Description of the condition

Lung cancer is one of the commonest malignant tumours for
both men and women in developed countries and an increasing
problem in developing countries (Boyle 2000). The majority of
patients (66% to 74.3% in the most recent UK National Lung Cancer
Audit; NLCA 2013) have non-small cell lung cancer (squamous cell,
adeno- and large cell undifferentiated carcinomas), of whom only
15 to 25% will have tumours that are potentially curable. The
remainder are thought incurable, either because of the extent of
local tumour, poor medical fitness of the patient or because of
known metastases.

Description of the intervention

Radiotherapy (RT) to the primary tumour in the chest has been
used to treat patients for many years. Although high dose, radical
RT can be used in a small number of patients with the intention
of long term disease control or cure, it is more often used in lower
doses with the aim of controlling (palliating) troublesome local
symptoms, most commonly cough, haemoptysis, chest pain and
breathlessness. Itis therefore an important treatment in the overall
management of patients with this common disease. Estimates
of clinical practice in the UK suggest that the treatment of lung
cancer constitutes 20-25% of radiation oncologists' time, 90% of
treatments are palliative (Maher 1993) and that around 20% -30%
of patients with lung cancer get palliative RT (Thorogood 1992).

Why it is important to do this review

The dose regimens for palliative RT evolved empirically from
clinical experience and surveys in Europe and the USA in the
early 1990s showed widespread variation in clinical practice
(Maher 1992). However the regimens were not subject to rigorous
evaluation in clinical trials until the late 1980s and 1990s.

Patients with advanced non-small cell lung cancer (NSCLC) are
increasingly being treated first with chemotherapy (NSLCCG 1995).
Nevertheless, palliative RT is still an important treatment option
for patients who are symptomatic either because they have
not responded to chemotherapy, have relapsed, or have contra-
indications to potentially toxic drugs. However, it has not yet
been clearly established which RT regimens give the most benefit
and least toxicity. The effect of varying radiotherapy regimens
on survival is also not clearly established but a published meta-
analysis concluded that improvement in survival favoured high
dose radiotherapy although patients were more likely to experience
toxicity and would require a greater investment of time.(Fairchild
2008) It is important to try and identify any sub-groups who may
benefit from longer duration of treatment.

OBJECTIVES
The two objectives of this review were:

1. To assess the effects of different palliative radiotherapy regimens
on improving thoracic symptoms in patients with locally advanced
or metastatic non-small cell lung cancer who are not suitable for
radical RT given with curative intent.

2. To assess the effects of radiotherapy dose on overall survival in
patients with locally advanced or metastatic non-small cell lung
cancerwho are not suitable for radical RT given with curative intent.

METHODS

Criteria for considering studies for this review
Types of studies

Randomised controlled clinical trials (RCTs), fully published in
journals and those identified from other sources (abstracts and
proceedings of relevant scientific meetings, and contact with
investigators) for which full details were available from the
investigators. An RCT is a study in which people are allocated
at random (by chance alone) to receive one of several clinical
interventions. One of these interventions is the standard of
comparison or control.

Types of participants

Patients with histologically or cytologically confirmed (or a high
clinical likelihood of) lung cancer of non-small cell type, locally
advanced or metastatic and with thoracic symptoms.

Types of interventions

External beam, megavoltage RT to the chest given with palliative
intent (i.e. with the intent of controlling symptoms, not cure)
with a total tumour dose of less than 60 Gy in 2 Gy fractions,
or its radiobiological equivalent. The doses given and their
prescription points must have been clearly defined. RT with
endobronchial brachytherapy and combination treatment with
RT and chemotherapy were not considered. Studies must
have compared at least two RT dose/fractionation regimens.
Studies comparing immediate versus delayed treatment were not
considered.

Types of outcome measures
Primary outcomes

Improvement of major thoracic symptoms forinstance cough, chest
pain, haemoptysis or breathlessness, both degree and duration

Secondary outcomes

Any measure of Quality of life (QoL)
Short-term toxicity i.e. occurring within 90 days of treatment

Long-term toxicity i.e. occurring more than 90 days after treatment
Radiological Response Rates
Survival from date of randomisation or first treatment.

Search methods for identification of studies

Two authors (RS and FM) reviewed all search results independently
to identify potential studies that may be applicable to this review.

Electronic searches

Electronic searching of the Cochrane Central Register of Controlled
Trials (CENTRAL) using the following strategy:

(Carcinoma and bronch*) or (lung and cancer) and radiotherapy
and palliat* (Appendix 1) performed 14.01.2014.

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review) 6
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Electronic search of MEDLINE and EMBASE using the strategies
listed in Appendix 2 and Appendix 3 performed on 14.01.2014. All
records from 1966 to Jan 2014 were searched.

Searching other resources

Reference lists from identified studies and other relevant
publications were scrutinised. For the original review, hand
searches were carried out in the following journals from January
1990 to January 2006: Journal of Clinical Oncology; Clinical
Oncology; Lung Cancer; Radiotherapy and Oncology; International
Journal of Radiation Oncology, Biology and Physics; Thorax; Chest;
American Journal of Clinical Oncology. The abstracts from the
following conferences were hand searched from 2006 to 2011:
ASCO, AACR,ECCO. (Date of search 23.12.2011). As none of these
hand searches identified additional studies further hand searches
were not performed.

Colleagues, collaborators, and other experts were contacted
regarding on-going and unpublished trials.

Data collection and analysis
Selection of studies

The randomised trials identified by the search were assessed
to establish if pre-determined inclusion criteria were met. Three
independent reviewers (RS, FM, ET) assessed the included trials
for methodological quality using guidelines set out in the
Cochrane Handbook (Higgins 2011). Each trial was assessed on
randomisation, inclusion/exclusion criteria, assessment of adverse
effects, quality of life assessment, data completeness, statistical
methods and follow up. No formal scoring system was used.

Data extraction and management

Data were extracted from included studies using guidelines set
out in the Cochrane Handbook (Higgins 2011). Where necessary,
information was sought from the principal investigator of the trial
concerned. Further data about outcome by performance status was
sought from all the original authors if it was not included in the
published data. The reviewers recorded data on data collection
forms and RS compiled the data.

Assessment of risk of bias in included studies

RS assessed the risk of bias using the domains suggested in the
Cochrane Handbook (Higgins 2011) (random sequence generation,
allocation concealment, blinding, incomplete outcome data,
selective reporting and other biases). Studies were considered
to be at low risk of bias when true randomisation occurred,
when there was blinding of assessors to treatment received, when
patient reported outcome measures were assessed using patient
diaries, when all patients were accounted for and included in
the analysis on an intention to treat basis and when all outcome
measures are reported. Other factors that may produce bias
such as use of chemotherapy and percentage of patients with
histological confirmation of lung cancer were also assessed. No
attempt at concealing the bibliographical details during risk of bias
assessment was made as many of the studies were well known to
the reviewers. FM then reviewed the risk of bias assessment and
if there was disagreement, further discussions were held to reach
a consensus. Risk of bias is summarised in the results section and
presented as a risk of bias table.

Measures of treatment effect

Treatment effect can be divided into two main groups, quantitative
and patient reported outcomes.

Quantitative data such as survival and toxicity were analysed as
dichotomous variables and expressed using relative risks (RR). It
was unlikely that suitable time to event data would be available
to analyse survival as a continuous variable. Adverse events were
analysed as absent or present as most reports did not provide
sufficient data to allow analysis of toxicity scores as ordinal
variables.

Patient reported outcomes such as quality of life and symptomatic
responses were assessed in a variety of ways in the different
trials and so no attempt was made to combine these numerically.
Instead, a descriptive approach was taken.

Unit of analysis issues

Studies with multiple treatment groups.

Three trials had more than two intervention arms (Reinfuss
1999;Simpson 1985 Sundstrom 2004). It was decided that, if
suitable data were available, for the Reinfuss 1999 paper the two
arms which had immediate intervention would be used. For the
Simpson paper, arm A (40Gy/20# split course) and arm C (40Gy/20#)
would be combined as they had equal numbers of fractions. They
would be compared to arm B (30Gy/104). For the Sundstrom paper
arm A (17Gy/2#) and arm C (50Gy/25#) would be included in the
meta-analysis as these had the largest and smallest number of
fractions.

Assessment of heterogeneity

Clinical diversity was assessed by documenting the patient groups
represented in each study focusing on key factors such as
histological confirmation of diagnosis, age, disease stage and
performance status. Methodological diversity was assessed by
documenting trial design, in particular focusing on radiotherapy
dose and fractionation and the assessment methods of tumour
response and symptoms. Heterogeneity of quantitative data was
assessed by calculating 12. 12 values were interpreted using the
guide in the Cochrane Handbook (Higgins 2011) (12 values of
75% to 100% are likely to represent considerable heterogeneity,
values between 50% and 90% are likely to represent substantial
heterogeneity, values between 30% and 60% are likely to represent
moderate heterogeneity and values between 0% and 40% might
not be important) and correlated with the data on clinical and
methodological diversity.

Data synthesis

Quantitative outcomes were planned to be evaluated using RevMan
5.3 (RevMan 2014). Time to death analysis was planned to be
approximated by analysing for different follow-up periods, or by
calculating a weighted average of median survival across studies. A
fixed effects model was planned to be used for the primary analysis
if appropriate.

If suitable time to event data was not available for assessment of
survival then 1 and 2 year overall survival will be analysed.

One year survival would be analysed as a dichotomous variable.

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review) 7
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If heterogeneity was deemed to be small, a fixed effects model
would be used but where heterogeneity appeared large, a random
effects model would also be used. If there was too great
heterogeneity defined as |12 greater than 50% the summary statistic
would not be presented in the forest plot. Results were expressed as
risk ratios (RR). Analysis was done using the Revman software which
uses the Mantel Haenszel method rather than the inverse variance
model to allow for small study sizes.Greenland 1992; Mantel 1959

The clinical differences between the trials identified in the original
review meant that meta-analysis was only likely to produce useful
results if sub-group analysis was possible. The method of staging
was not specified in many of the papers and it was felt that many
patients may have been understaged due to lack of cross-sectional
imaging which would introduce bias. For this reason, sub-group
analysis by tumour stage was not attempted.

Performance status scores are clearly defined, easily assessed and
have not altered in the time period covered by the published
studies. They are known to have an impact on prognosis in
advanced stage NSCLC and it was felt to be a suitable variable for
sub-group analysis. Attempts were made to contact all the authors

score, a conversion was made with Karnofsky score greater than or
equal to 80 being considered as PS 0-1.

Adverse events were analysed as dichotomous variables using a
fixed effects model unless heterogeneity was high when a random
effects model was used. Results were expressed as RR.

Summary of findings table

Results of the meta-analyses were included in a summary of
findings table Summary of findings for the main comparison. RS
made an assessment of the quality of evidence and this was
confirmed by FM. If disagreement occurred, further discussions
were held until consensus was reached. A GRADE approach to
assessing quality of evidence was used as outlined in the Cochrane
Handbook (Higgins 2011). Only quantitative data was included in
the summary of findings table and assessment of qualitative data
is confined to the main text of the review.

RESULTS

Description of studies

of the studies to get further information on survival in the sub-  Results of the search
groups PS 0-1 and PS 2-4. For those studies that used the Karnofsky  gae Figure 1
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A total of 14 RCTs which compared RT regimens and met the
inclusion criteria were identified. All 14 had been published
(Simpson 1985; Teo 1988; Abratt 1995; MRC 1991; MRC 1992;
MRC 1996; Nestle 2000; Rees 1997; Reinfuss 1999; Bezjak 2002;
Sundstrom 2004; Erridge 2005; Kramer 2005; Senkus-Konefka
2005). One new trial Mohamed 2012 was identified as an abstract
but the detailed results were not available even after attempting to
contact the author.

Included studies

A summary of the characteristics of the included studies can be
found in Characteristics of included studies

A total of 3708 patients were randomised in these RCTs, of whom
3576 were evaluable and reported.

Eleven studies had two-way comparisons (Abratt 1995; MRC 1991;
MRC 1992; MRC 1996; Nestle 2000; Rees 1997; Teo 1988; Erridge
2005; Kramer 2005; Bezjak 2002; Senkus-Konefka 2005)and three
had three arms (Simpson 1985; Sundstrom 2004; Reinfuss 1999). In
one three-arm study (Reinfuss 1999) the third arm was 'delayed' RT,
given when the patients became symptomatic. Data from this arm
are shown in the table of characteristics of included studies, but
were not used in drawing conclusions on effectiveness or toxicity.

The doses of RT investigated ranged from 10 Gy in 1 fraction
(10Gy/1F) to 60 Gy/30Fover six weeks, with a total of 19 different
dose/ fractionation regimens. The biologically equivalent doses for
acute reacting tissues (BED10), for carcinoma cells (BED25) and
spinal cord (BED1.7) as suggested by Singer 1998 are presented for
comparison in Table 1. In only one study (Nestle 2000) was one arm
of the study a dose (60 Gy in 30 fractions) that would be normally
considered as 'radical' and potentially curative, with a BED10 in
excess of 70 Gy.

The studies included slightly different patient groups. The majority
included only patients with histologically or cytologically proven
NSCLC but one trial (Rees 1997) included 19% of patientsin whom a
histological diagnosis had not been made. Two studies (Rees 1997,
Erridge 2005) included a few patients with small cell lung cancer
(3% and 6% respectively). Another (Teo 1988) included 2 patients
with bronchial carcinoid tumours. Inclusion of these patients is
unlikely to influence the assessment of palliation or toxicity but
might affect the survival results.

More important is the performance status (PS) of the patients. PS
is a well known major determinant of prognosis in these patients.
The Eastern Cooperative Oncology Group (ECOG) PS scale scores
patients 0 to 4, with 0 being the best and 4 the worst score for living
patients.Only one study (MRC 1992) specifically included patients
with poor PS (ECOG 2 or worse). Kramer 2005 included ECOG PS 3 to
4 patients, or PS 0 to 2 patients with metastatic disease. Five studies
(Abratt 1995; MRC 1996; Nestle 2000; Reinfuss 1999; Simpson 1985)
only included patients with better PS (ECOG 0-2), while four (MRC
1991; Rees 1997; Teo 1988; Sundstrom 2004) included patients with
any PS. One study (Senkus-Konefka 2005) excluded patients with
PS 0, and two studies excluded PS 4 patients (Bezjak 2002; Erridge
2005).

Age data are reported differently in different studies. All but one
(Simpson 1985) which excluded those over 75 years, included
patients of any age. But the age ranges do seem to be different.
Reinfuss 1999 did not exclude older patients, but only 43% of the

population were over 60. In contrast, the five British studies (MRC
1991; MRC 1992; MRC 1996; Rees 1997; Erridge 2005) had between
59% and 77% of patients over 65 years. Although age has not been
shown to be an independent prognostic factor, it may reflect co-
morbidity and give information about case selection.

Finally, one study (Reinfuss 1999) included patients who were
asymptomatic, because in one arm of the trial RT was only
given when the patients were, or became symptomatic. This
arm addresses a different research question. Again it seemed
reasonable to include data from the two 'immediate RT' arms in the
comparative assessment of survival benefit.

Different outcomes were measured and reported in these studies.
All reported survival as an outcome, although in the context
of a palliative treatment this may be less important than the
measurement of symptom control and quality of life (QOL).

The assessment of symptoms, both tumour related and treatment
toxicity, as part of a RCT is difficult and the methodology for
collecting and analysing the data have evolved and been validated
during the time period of these trials (Aaronson 1993; Fayers
1991; Montazeri 1996; Hopwood 1994). There was no standard
methodology for assessing symptoms and their change with time,
nor for interpreting the data.

Seven studies (MRC 1991; MRC 1992; MRC 1996; Nestle 2000;
Bezjak 2002; Sundstrom 2004; Senkus-Konefka 2005) used the
most thorough and systematic symptom assessment, with records
of both the clinicians' and patients' assessment at each time
point using validated instruments. The MRC studies also pioneered
the use of daily diary cards (Fayers 1991) which gave particular
insights into the time course of radiation oesophagitis and other
acute symptoms following treatment. Two studies (Rees 1997,
Kramer 2005) used only patient questionnaires. Four studies (Abratt
1995; Simpson 1985; Teo 1988; Erridge 2005) appear to have
relied entirely on the clinicians' assessment of symptoms, which
has been shown to underestimate symptoms compared to the
patients' own assessment (Stephens 1997). Reinfuss 1999 did not
specifically assess symptoms and only assessed tumour response
radiologically.

Three studies reported QOL outcomes using validated tools
(Sundstrom 2004; Bezjak 2002; Erridge 2005). Erridge 2005 used
the patient-completed Spitzer QOL index at baseline and after RT.
Sundstrom 2004 used the European Organisation for Research and
Treatment of Cancer (EORTC) QOL questionnaire (QLQ-C30) and
EORTC QOL questionnaire-lung cancer-specific module (LC13) at
baseline, 2 and 6 weeks after RT and 8-weekly thereafter up to 54
weeks. Bezjak 2002 used QLQ-C30 and the Lung Cancer Symptom
Scale (LCSS) at baseline at 1 month after RT.

It is therefore clear that these 14 studies are heterogeneous in
the dose regimens compared, in the age and PS of the patients
recruited and in the way in which key outcomes were assessed and
reported. As aresultin previous versions of this review formal meta-
analysis of the numerical data was felt to be inappropriate and
only narrative synthesis was attempted. However for this update we
decided to attempt a meta-analysis and to explore heterogeneity
more formally.

Further information on 1 year survival by performance status and
treatment arm was sought from the corresponding authors in
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2011 to allow sub-group analysis. MRC 1991,MRC 1992; MRC 1996,
Senkus-Konefka 2005, Erridge 2005 and Kramer 2005 were able
to provide additional data and Nestle 2000, Sundstrom 2004 and
Bezjak 2002 had sufficient data in the published data. These have
been included in the meta-analysis.(Analysis 3.1) This represents
1992 patients out of a total of 3576 patients (56%).

The authors were satisfied that these papers had robust follow-up
with virtually no patients lost to follow-up. The length of time since
original publication meant there was insufficient data to do a time-
to eventanalysis but data was obtained for survival at 1 year broken
down by performance status and treatment received.

One year survival was analysed as a dichotomous variable using
a random effects model (high levels of heterogeneity). Two year
survival was not analysed because of the extremely small number
of survivors at 2 years.

The published meta-analysis Fairchild 2008 attempted to calculate
a biological equivalent dose (BED) for each of the radiotherapy
regimens used and compare the effect of higher BED on survival.
This approach led to difficulties in some comparisons when the BED
was calculated to be similar in each arm. Instead, we divided the
radiotherapy regimens into more fractionated or less fractionated
regimens to test the hypothesis that more fractionated regimes
may result in higher survival at one year.

Excluded studies

The literature search identified a number of randomised trials
comparing RT with chemotherapy alone or in combination, which
were not included (see Characteristics of excluded studies).
Two studies, one randomised Exposito 1994 and one non-
randomised Carroll 1986 compared palliative RT with 'best
supportive care' (Exposito 1994) or with delayed palliative RT
(Carroll 1986). Neither were included. A further study Mohamed
2012 did appear to meet the inclusion criteria but has only been
published in abstract and has insufficient data to be included in this
review.

Risk of bias in included studies

Studies were assessed for risk of bias in the following categories:
random sequence generation, allocation concealment, incomplete
outcome data, selective reporting and other potential biases such
as method of assessing symptoms, method of assessing tumour
response,use of chemotherapy, rates of histological confirmation
of diagnosis and inclusion of other lung cancer types. See Figure
2. None of the studies concealed the treatment given from the
patients or treating physicians. This is standard in radiotherapy
trials when concealment of allocation is difficult and prescription
of radiotherapy is heavily regulated. For this reason, assessment of
blinding of participants is not included in the risk of bias table. It
was felt that blinding of treatment received was unlikely to affect
bias when considering survival data.

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review) 11
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Figure 2. Methodological quality summary: review authors' judgements about each methodological quality item

for each included study.
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Allthe studies included in this review were prospective randomised
studies. The method of randomisation was not always clearly
stated. The entry criteria and treatment options (including
adequate technical details of the RT regimens) were clearly stated
in all studies.

There were five studies (Simpson 1985; Sundstrom 2004; Teo 1988;
Kramer 2005; Erridge 2005) in which there was a discrepancy
between the numbers of patients randomised and those evaluated
for outcomes. Of these, Kramer 2005 and Sundstrom 2004 included
all patients in the survival analyses although not in other outcome
measures.

In Simpson 1985, although 409 patients were randomised, only 316
were included in the final analysis. 45% of the patients that were
excluded had been allocated to treatment but failed to complete
the treatment due to failing health or patient choice. These should
have been included in an intention to treat analysis.

A smaller percentage of patients were excluded from the analysis
in Teo 1988. In this study, 291 patients were randomised but
only 273 were included in the analysis. Patients were excluded if
they refused treatment before or early after the commencement
of radiation without apparent reason. Patients who died during
treatment were included in the survival analysis.

In Erridge 2005, follow-up data were not available on 23 of the 149
patients initially randomised. This was due to death before follow-
up (19), missing data forms (2) and failure of patients to attend
follow-up (2). All patients were included in the survival calculations
with the exception of a single patient whose initial assessment form
was missing.

In none of the studies was it reported that the clinicians who
assessed response were blind to the allocation of treatment.

Two studies included patients with small cell lung cancer (SCLC).
6% of patients in Erridge 2005 had SCLC but these were evenly
distributed between the two treatment arms and unlikely to
introduce bias.3% of patients in Rees 1997 had SCLC and all these
patients were in the two fraction arm, leading to possible bias. In
addition, 19% of patients in Rees 1997 did not have a histological
diagnosis.

The methods of symptom assessment and toxicity varied between
studies in detail and quality. The use of physician assessment of
symptoms and toxicities could lead to under-estimation. Physician
assessment was used in Abratt 1995 and the method of assessing
symptoms was not stated in Reinfuss 1999; Simpson 1985 and
Teo 1988. Grading of symptoms was inconsistent across the
studies with some using common toxicity criteria grades, others
describing toxicities in terms of mild/moderate/severe and some
only reporting the presence or absence of toxicity.

Tumour radiological response was reported in 6 studies (Abratt
1995; MRC 1991; Nestle 2000; Reinfuss 1999; Senkus-Konefka 2005;
Simpson 1985) In all trials the standard terminology of complete
response, partial response (greater than 50% reduction in tumour),
stable disease (less than 50% reduction in tumour) and progressive
disease was used. With the exception of Senkus-Konefka 2005
the definition of response was either described or references to
standardised criteria were made e.g. Miller 1981

The methods of statistical analysis were fully or partly described
in all studies. Survival analysis was performed using the Kaplan-
Meier method in all trials except Abratt 1995 and Nestle 2000
where the precise method was not stated. Groups were compared
using the Logrank test in all trials except Abratt 1995 where again
the method used was not stated. All trials contained adequate
information on the statistical tests used for analysis of differencesin
symptom control, toxicity differences and risk factor analysis where
appropriate.

Effects of interventions

See: Summary of findings for the main comparison

Improvement of Major Thoracic Symptoms

All 13 studies that investigated symptoms reported that major
thoracic symptoms improved following RT. Only three studies
(Teo 1988; Bezjak 2002; Erridge 2005) reported a difference in
symptom control between regimens tested. In Teo 1988, the higher
dose and more fractionated regimen (45 Gy/18F) appeared to give
significantly better palliation. It is not entirely clear how symptoms
were assessed in this trial but it appears to have been solely by
doctors. The definition of partial response "reduced severity or
frequency for one or more of the pre-treatment thoracic symptoms
without concurrent emergence of new intrathoracic symptoms"
is also imprecise. Of the 291 patients randomised, only 237 were
included in the response assessment because of either defaulting
(18) or dying (36) before the end of RT. The other two studies
(Bezjak 2002; Erridge 2005) also reported better palliation with the
higher dose, more fractionated regimen. In Bezjak 2002, changes
on the Lung Cancer Symptom Scale (LCSS) showed that 20Gy/5F
resulted in significant improvement in symptoms related to lung
cancer. In Erridge 2005, the 30Gy/10F regimen was significantly
better at reducing chest pain and dyspnoea compared to 10Gy/1F.
In addition, a significantimprovementin PS and less patient-scored
anxiety was reported with the 30Gy/10F regimen, but it is not clear
if this was compared to 10Gy/1F or to the pre-treatment baseline
readings.

In MRC 1996 the shorter (2 fraction) regimen appeared to have a
more rapid onset of effect in palliating symptoms than the longer,
higher dose, 13 fraction regimen, although the differences in the
proportion of patients with various symptoms who were palliated
were not significant.

The duration of symptom control is a difficult endpoint to define
and record. Only one trial showed a significant difference between
the regimens investigated (Kramer 2005). This trial showed both
regimens were effective in controlling symptoms, but the duration
of palliative effect was significantly longer with 30Gy/10F compared
to 16Gy/2F.

In MRC 1991, MRC 1992 and Sundstrom 2004, palliation seemed
to last at least 50% of the survival time. Rees 1997 noted that
only one symptom, haemoptysis, was improved in more than 50%
of patients at eight weeks but that relief of other symptoms was
"disappointing in both degree and duration".

In summary, all the studies showed a beneficial effect of RT on
thoracic symptoms due to lung cancer, but there is no strong
evidence to support the view that higher dose are associated with
better or longer lasting palliation.
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Quality of life

One study (Erridge 2005) reported no difference in QOL outcomes
between the regimens tested. In Bezjak 2002, the LCSS scores
reported significantly better global QOL with 20Gy/5F compared
to 10Gy/1F (mean change in global QOL lung cancer symptom
scale score at 1 month -0.51 in 5 fraction arm compared with
8.23 in 1 fraction arm, p=0.039) . Using QLQ-C30 however, there
was no difference in QOL between the two regimens tested except
for a statistically significant improvement in pain scores with
20Gy/5F(mean change in QLQ-C30 pain score at 1 month -9.22 in
5 fraction arm compared with 2.94 in single fraction arm, p=0.04).
Sundstrom 2004 reported reduced physical and social functioning
with 17Gy/2F compared to 50Gy/25F at week two (QLQ-C30 score
57 for 17Gy compared with 63 for 50Gy, p<0.01) although this
difference did not persist, and more emesis and appetite loss with
42Gy/15F compared to 50Gy/25F at two weeks (QLQ-C30 score
for emesis 15 for 42Gy compared with 11 for 50Gy, p<0.01, QLQ-
C30 score for appetite loss 48 for 42Gy compared with 34 for

50Gy, p<0.01). Again, these differences did not persist.Otherwise no
differences were seen in QOL between the three RT schedules.

Toxicity

The acute side effects of RT to the chest, in particular
radiation oesophagitis, tiredness and acute pneumonitis, are well
recognised. These were reported as generally mild (Grade 1 or
2) for the majority of patients in all of the trials.Toxicity data is
reported differently in the papers with some only reporting severe
toxicity rates (i.e. WHO grade 3-4) and some reporting any grade.
Some papers do not give numerical values for toxicities, merely
reporting them as similar in both arms. Given these limitations, the
forest plots for adverse events Figure 3; Figure 5; Figure 4; Figure
5; should be interpreted with caution. Although these have failed
to demonstrate a statistically significant difference in reports of
adverse events there is high chance of bias from under-reporting
as well as the detection bias from physician based assessments in
some trials as previously discussed.

Figure 3. Forest plot of comparison: 2 Adverse Events, outcome: 2.3 Oesophagitis (grade 3-4).
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Figure 4. Forest plot of comparison: 2 Adverse Events, outcome: 2.1 Radiation Myelopathy (any grade).
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Figure 5. Forest plot of comparison: 2 Adverse Events, outcome: 2.2 Pneumonitis (any grade).
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Oesophagitis

The best documented toxicity is radiation oesophagitis, especially
in the MRC trials (MRC 1991, MRC 1992, MRC 1996) and Nestle 2000
where the patient diary cards clearly record the time course and
intensity of dysphagia. Sundstrom 2004 reported earlier dysphagia
with the two shorter treatment regimens.

In those reporting oesophagitis numerically, between 0% and 56%
of patients experienced grade 3-4 toxicity with a non-significant
increase in the higher fractionated regimes Figure 3. There is no
clear relationship between number of fractions and incidence of
oesophagitis. There was great heterogeneity in this data (12=72%)
and so we do not feel it appropriate to present a summary
statistic. The absence of grading of toxicity in some papers and the
difference in data collection, in particular physician assessment of
symptoms rather than patient reported outcomes, means that no
clear conclusion can be reached.

Radiation myelopathy

Radiation myelopathy was suspected (although not confirmed at
autopsy) in one patient in MRC 1991 and confirmed in one patient
in MRC 1992, both of whom received 17Gy/ 2 fractions. In MRC
1996, three patients - one receiving 17Gy/ 2 fractions and two 39
Gy/ 13 fractions - had clinical evidence of radiation myelopathy. In
none of these trials was spinal shielding added or specific guidance
given on the use of wedged fields to compensate for changes
in antero-posterior diameter of the chest, but clinicians had the
option of giving 36 Gy/ 12 fractions rather than 39 Gy/ 13 fractions
in MRC 1996. One patient in Sundstrom 2004 in the 50Gy/25F arm
developed radiation myelopathy, but it is not stated whether this
was a clinical or autopsy diagnosis. None of the other trials reported
any cases of radiation myelopathy.

In two studies (Abratt 1995, Teo 1988) the spinal cord was shielded
attolerance doses. Simpson et al (Simpson 1985) limited the spinal
cord dose to 25 Gy in the split course regimen and adjusted the
field arrangement in the conventionally fractionated regimen, as
did Nestle et al (Nestle 2000), to ensure the dose to the spinal cord
did not exceed their tolerance limits. While this is necessary, it does
introduce a degree of uncertainty to the dosimetry and in some
cases may shield tumour itself.

No statistically significant difference in radiation myelopathy can
be seen when comparing lower or higher fraction regimens but
with an incidence between 0% and 1.61% any effect is likely to
be small. The meta-analysis of incidence of radiation myelopathy
was RR 1.29 (95% CI 0.37 to 4.51; moderate quality of evidence)
Figure 4. However randomised trials are not the most effective way

Favours more fractions  Favours fewer fractions

of detectinguncommon, late toxicity and so the results of this meta-
analysis should be treated with caution.

Pneumonitis

Radiation pneumonitis was only reported in 3 studies Reinfuss
1999; Senkus-Konefka 2005; Teo 1988. Where pneumonitis was
reported rates varied between 1.6% and 6%. No statistical
difference was seen in the incidence of pneumonitis between lower
and higher fraction regimens although mean incidence was lower
in more fractionated regimens. The meta-analysis of incidence
of pneumonitis was RR 0.62 (95% CI 0.23 to 1.66; low quality of
evidence) Figure 5

Tiredness

MRC 1996 also showed that the higher dose (13 fraction) regimen
caused more tiredness and anorexia than the 2 fraction regimen.
This outcome was not reported in other trials.

Other

None of the trials formally monitored or reported the side effects
of acute chest pain, rigors, sweating and fevers which have been
reported to occur in the first 24 hours in over 50% of patients
receiving hypo-fractionated RT (Devereux 1997).

Reinfuss 1999 reported broncho-oesophageal fistulae in two
patients who had significant comorbidity. This complication was
not reported in any other trial.

In Simpson 1985, lung haemorrhage was seen in one patient (2%)
given 30Gy/10F.

Radiological response

In the 7 studies (Abratt 1995; MRC 1991; Nestle 2000; Reinfuss
1999; Simpson 1985; Teo 1988; Senkus-Konefka 2005) in which
radiological response was reported, there was no significant
difference reported between any of the RT regimens studied.

Measurement of radiological response was usually based on CXR
rather than CT scanimages and so should be considered unreliable.

Reinfuss et al (Reinfuss 1999) did report a difference in response
of 44% compared to 34% in regimens of 50Gy/25F and 40Gy/10F
respectively, but did not carry out a statistical test of significance.

Survival

All studies reported survival as an important endpoint and the data
are summarised in Table 2.. The worst survival (median 3.6 months)
isseenintheonly study that specifically excluded better PS patients
(MRC 1992). The 3 studies that specifically recruited patients with

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review) 15
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

Cpchrane
Library

O

Cochrane Database of Systematic Reviews

better PS (Abratt 1995; MRC 1996; Simpson 1985) had better survival
(median 6.2 - 9 months). This is in keeping with the well known
prognostic significance of PS.

Four studies (MRC 1996; Reinfuss 1999; Bezjak 2002; Kramer 2005)
showed a significant survival benefit for those patients treated
with the higher dose regimen. In MRC 1996 the improvement was
modest with a two month increase in median survival (9 months vs
7 months), and 5% and 3% increases in the 1- and 2-year survival
respectively.

Reinfuss 1999 reported a statistically significant survival benefit at
two years (18% vs 6%) for the 50 Gy/25 fraction regimen compared
to 40Gy/10 fraction split course regimen. This must be interpreted
with caution for a number of reasons; The entry criteria were
different in that asymptomatic patients were included, and the
numbers of patients in each arm of the study (79 and 81) are small.
In addition, the confidence limits of 1-year and 2-year survival
figures were not reported. The patients were relatively young
compared to those in other studies and were of generally good PS.
The difference in BED25 was quite small (8 Gy) and so it is surprising
that a significant difference in survival was found. However the
difference may reflect the fact that the less effective 40Gy/10F
regimen was a 'split' course with a 4 week gap in the middle.
Prolonged, interrupted and split course treatments have been
shown to be less effective than equivalent continuous treatments
in non-small cell lung cancer (Ching 2000; Cox 1993; Koukourakis
1996).

Kramer 2005 reported a significant improvement in 1-year survival
with 30Gy/10F compared to16Gy/2F (19.6% vs 10.9%). On subgroup
analysis, this was only significant in patients with PS 0-1, not in PS
2-4. Interestingly, all the PS 0-1 patients in this trial had stage 4
disease.

Bezjak 2002 reported a significant improvement in median survival
with 20Gy/5F compared to 10Gy/1F (6 months vs 4.2 months). On
post hoc subgroup analysis, the improvement only persisted for
patients who were PS 0-1 and had localised disease.

Senkus-Konefka 2005 reported a significant improvement in
median survival with 16Gy/2F compared to 20Gy/5F (8 months vs
5.3 months). This result must be interpreted with caution, as only
100 patients were randomised, and the study was closed early
due to poor accrual resulting in an imbalance in the number of
patientsin each arm. In addition, the BED25 is higher in the 20Gy/5F
regimen, making a true survival difference very unlikely.

It was not possible to get enough data for time-to-event analysis
from the original authors. Given the long time-scale since the
studies were conducted, many no longer had the raw data
available.

The results of the meta-analyses of 1 year survival are shown in
Analysis 2.1, Analysis 2.2, Analysis 3.1 and Analysis 3.2 and Figure
6 and Figure 7 using both fixed and random effects models. These
show that overall there was a moderate degree of heterogeneity
(12 = 23%) and that any advantage favoured the more fractionated
regimens.

Figure 6. Forest plot of comparison: One year overall survival "more fractionated" vs "less fractionated' regimes,

performance status 2-4. Random effects analysis.
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Figure 7. Forest plot of comparison: One year overall survival "more fractionated" vs "less fractionated" regimens,

performance status 0-1 - random effects model,
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The result of the meta-analysis of 1 year overall survival for patients
of any performance status, with the random effects model, was
RR=0.95, 95% CI 0.90-1.00. With the fixed effects model, the meta-
analysis of 1 year overall survival showed a difference in favour
of more fractionated regimens (RR= 0.95, 95% CI 0.90 to 0.99;
moderate quality of evidence) just reaching statistical significance.

For the poorer performance patients the results are quite clear and
show that there is no heterogeneity (12= 0 using both methods) and
that there appears to be no survival advantage from using more
fractionated regimens. The meta-analysis of 1 year survival for
patients with poor performance status (WHO performance status
2-4) was RR 0.96 (95% Cl 0.91to 1.02; fixed effects; moderate quality
of evidence).Figure 6

However for better performance patients there is greater
heterogeneity (12= 52%) and as a result we did not feel that it was
appropriate to present a summary statistic.

Two year overall survival was not assessed because of the very
small number of survivors at two years.

DISCUSSION

This is the third update of this review and no new RCTs have been
identified. At least two authors reviewed the literature searches
each time and extracted the data from the included papers
independently. The one non-English paper (Reinfuss 1999) was not
translated but the relevant data was extracted by two authors. One
new trial Mohamed 2012 has been identified as an abstract but the
detailed results were not available even after attempting to contact
the author. As there have been no other new RCTs identified from
the repeated searches or referred to in any other review over the
past eight years it seems unlikely that new RCTs missed by this
update have been published. There remains a possibility that other
RCTs were carried out before 2000 but not published, and so there
is a small risk of publication bias. Overall we believe that the risk of
bias from the conduct of this review is low.

The objectives were to evaluate which are the most effective
and least toxic regimens of palliative RT to improve thoracic
symptoms. Three studies reported better palliation from higher
dose more fractionated regimens (Teo 1988; Erridge 2005; Bezjak
2002). However, Teo 1988 and Erridge 2005 both used physician-
assessed scores, which may not be as accurate as patient self-
assessment and are subject to bias. In addition, the method of
defining response in Teo 1988 was imprecise, and patient numbers
in Erridge 2005 were small. Bezjak 2002 did show better symptom
palliation at 1 month with the higher dose regimen and it is
the only one of the three trials that collected outcome data
using validated tools. It would have been interesting to know
if the palliative benefit in Bezjak 2002 was only seen in PS 0-1
patients, but these data were not presented. Kramer 2005 reported
the duration of palliative effect was significantly longer with the
higher dose regimen, but there were a higher proportion of PS
3 patients in the lower dose arm (34% vs 22%). It is possible
that those patients with a poor PS have more thoracic and
systemic symptoms, and therefore derived less durable palliative
effect from RT, irrespective of dose. In addition, less than 40%
of patients randomised were alive and assessable at 22 weeks
when the difference between the regimens became statistically
significant. There is good evidence that regimens with higher doses
(or higher biological effective doses) give more toxicity, especially

radiation oesophagitis. Overall, It would seem therefore that for
most patients short hypofractionated regimens such as 10Gy/1F or
17Gy/2F are probably as effective at providing palliation as more
protracted schedules, and have the advantage of fewer patient
visits to hospital and reduced workload for RT departments.

Several non-randomised studies have reported the use of
hypofractionated regimens with 10Gy/ 1 fraction (Scolaro 1995),
16Gy/2F(Lupattelli 2000), 17Gy/2F (Stevens 1995; Viyas 1998) and
24Gy/3F (Slotman 1993). They give supporting evidence of the
effectiveness and the patterns of toxicity of these regimens.

Toxicities not identified in the randomised trials but subsequently
described (Devereux 1997; Lupattelli 2000; Old 2000; Scolaro 1995;
Stevens 1995; Vyas 1998) include nausea, episodes of acute chest
pain, or fever and rigors during the first 24 to 48 hours after
treatment, experienced by up to 50% of patients receiving large
fraction RT to the chest. These are transient, rarely severe and
usually managed by appropriate medication and warning the
patients. Hatton et al (Hatton 1997) documented changes in peak
expiratory flow rate immediately after RT to the chest. This study
included patients receiving fractions of 10 Gy, 8.5 Gy and 3 Gy.
The numbers were small and they could not identify an increased
risk with large fractions, but suggested caution and the use of
corticosteroids in patients with severe airway obstruction.

More serious is the incidence of spinal cord damage (radiation
myelitis) following the use of 17Gy/2Fand 39Gy/13F reported in
MRC 1991, MRC 1992 and MRC 1996. Cases of probable radiation
myelopathy following 17Gy/ 2 fractions to the chest have also
been reported by Dardoufas et al (Dardoufas 1995), Stevens et al
(Stevens 1995) and Vyas et al (Vyas 1998). A case was also reported
in Sundstrom 2004 using 50Gy/25F. The data on myelopathy from
the MRC studies was reviewed by Macbeth et al (Macbeth 1996)
and the annual risks, with associated 95% confidence intervals,
were presented. This suggested that the distribution of radiation
myelopathy between regimens could have been random, but
supported the conclusion of Schultheiss et al (Schultheiss 1992)
that the alpha/beta ratio for spinal cord should be about 2. If an
alpha/beta ratio of 1.7 is taken for spinal cord as proposed by
Singer et al (Singer 1998), 17Gy/2F, 39 Gy/13F, and 50Gy/25F all
give biological equivalent doses (BED1.7) of greater than 100Gy
(see table 01). No regimen with a BED1.7 of less than 100 Gy has
been reported as causing myelopathy. It should be recognised that
above such level the risk of myelopathy increases and measures
such as spinal cord shielding or oblique fields shielding should
be introduced. The minimum time between treatment and the
development of myelopathy in the cases reported was 6 weeks
in Sundstrom 2004, which is much earlier than in other trials
(earliest onset 8 months). However, it was not stated if the diagnosis
was confirmed on autopsy. Definite conclusions about the risk of
myelitis are difficult to make as some of the evidence cited above is
from case reports and observational studies with a high risk of bias.

QOL was assessed using validated tools in only three trials
(Sundstrom 2004; Erridge 2005; Bezjak 2002). There were no
consistent findings between the trials, and it is not possible to
comment on whether QOL is better with a particular RT regimen.

In conclusion, patients with NSCLC and thoracic symptoms needing
palliation can be treated safely and effectively with 1 or 2-fraction
RT regimens. If 17Gy/2F is used, measures should be taken to
reduce the dose to the spinal cord (Macbeth 1996). It may be more
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practical to reduce the dose to 16Gy/2F (BED1.7 = 91), which in a
non-randomised series of 91 patients (Lupattelli 2000) was shown
to be effective, with no cases of myelopathy.

The second objective was to evaluate whether higher dose
regimens are associated with increased survival. There is strong
evidence for a modest increase in survival from one large high-
quality randomised controlled trial (5% at 1 year and 3% at
2 years) in patients with localised disease and better PS given
higher dose RT.(MRC 1996). Three other trials have also reported
a survival advantage with higher dose regimens (Reinfuss 1999;
Bezjak 2002; Kramer 2005). In Reinfuss 1999 a large difference
in survival was reported in a group of patients who seemed to
have better PS. However the difference may reflect the fact that
the less effective 40Gy/10F regimen was a 'split' course with a 4
week gap in the middle. Prolonged, interrupted and split course
treatments have been shown to be less effective than equivalent
continuous treatments in non-small cell lung cancer (Ching 2000;
Cox 1993; Koukourakis 1996) and other carcinomas (Fowler 1992),
presumably because of accelerated tumour regrowth. The Bezjak
2002 trial supports the results from MRC 1996; Post hoc subgroup
analysis showed the improvement in survival seen with the higher
dose regimen only persisted for patients who were PS 0-1 and
had localised disease. The Kramer 2005 trial also showed that
the survival advantage seen with the higher dose regimen only
applied to good PS patients. Interestingly however, all the good PS
patientsin this trial had metastatic disease. Kramer 2005 is the only
published RCT showing a survival advantage with higher RT doses
in patients with metastatic disease, and therefore this result should
be interpreted with caution. If the result were true, a possible
explanation might be higher thoracic RT doses in patients with
minimal metastatic spread improves local control and reduces the
risk of death from local disease. With only 107 PS 0-1patients in the
Kramer 2005 trial, it seems unlikely a significant difference would
be detected, particularly in view of the modest benefits seen in MRC
1996, a much bigger trial which only included good PS patients with
no evidence of metastatic spread. In summary therefore, we have
found no strong evidence for an improvement in survival for better
PS patients from the use of more fractionated regimens.

None of the other studies demonstrated a significant difference
in survival, although most were too small to reliably demonstrate
changes in survival that might be clinically significant.

Due to the apparent heterogeneity of the studies in the regimens
used and patients included, a formal meta-analysis was not
attempted in the original review. To answer the question of whether
particular sub-groups derived a survival benefit from differing
RT schedules a subgroup analysis by performance status was
attempted in this update. The studies not included in the meta-
analysis (Abratt 1995; Rees 1997; Reinfuss 1999; Simpson 1985; Teo
1988) were all older studies and data were no longer available. It is
noted that these studies were all assessed as having a higher risk
of bias Figure 2.

The results of our current meta-analysis need to be treated with
caution as data were only available for 56% of patients. The findings
also require further explanation taking into account the potential
sources of heterogeneity. One obvious source of heterogeneity is
the choice of regimens used in the trials. The trials compare quite
varied regimens and also present differences in the biologically
effective dose (BED10) between the regimens being compared. For
example, Nestle 2000 and Senkus-Konefka 2005 are the two trials

with more extreme dose ranges (34Gy and 1Gy, respectively) but
neither of these trials (Nestle: RR 1.08, 95% CI 0.70-1.67; Senkus-
Konefka; RR 1.22, 95% Cl 0.98-1.52) nor any of the others show
an obvious correlation between the BED difference and the effect
of more fractionated regimens. We therefore only carried out a
meta-analysis using a random effects model. This obvious clinical
heterogeneity of the trials is reflected in the fact that the meta-
analysis of the PS 0-1 subgroup shows a moderate to high degree of
heterogeneity (12 = 52%) and the overall meta-analysis of all trials
has moderate heterogeneity (12 = 23%).

Secondly it is important to consider the findings of the Risk of
Bias assessment Figure 2 especially in relation to the findings on
1 year survival. Most of the studies included in the meta-analysis
of PS 0-1 patients have some uncertainties, the exceptions being
MRC 1991 and 1996 and Sundstrom. In these low risk of bias
trials, the two fractionation regimens obtain similar survival results
both for the PS 0-1 and PS 2-4 patients . The two trials with
significant results in favour of the more fractionated regimens have
uncertainties that might lead to selection bias (Bezjak 2002 and
Kramer 2005). Additionally, while 1 year survival for the PS 0-1
patients is generally in the range of 25 to 40%, there are three trials
that show unusually low survival. These trials are Bezjak with 14.3%
in the less fractionated arm (10Gy/1F), Senkus-Konefka 2005 with
11.4% in the more fractionated arm (20Gy/5F) and, most strikingly,
Kramer 2005 with 9.4% in the less fractionated arm (16Gy/2F ) -
worse outcomes than for the poorer PS patients treated with that
regimen (13.5%). All these studies have uncertainties that might
lead to selection bias (Bezjak 2002 and Kramer 2005) or reporting
bias (Senkus-Konefka 2005).

Overall then, the meta-analyses do not indicate that there
is any significant survival advantage in giving patients, more
fractionated regimens with higher biological doses. Although the
point estimates all favour the more fractionated regimens, the
results are not statistically significant for the whole group using
a random effects model analysis. There is therefore no strong
evidence for the use of these regimens, even in good PS patients.
However even taking a very optimistic view of the effectiveness of
more fractionated regimens, using the risk ratio point estimate of
0.89 (from the largest RCTin this group, MRC 1996) and assuming a
35% 1-year survival rate in the lower dose arm for PS0-1 patients,
then the probability of survival might only increase to 39% (NNT
50).

The trials included in this review were published between 1985
and to 2006, many of them predating the use of CT imaging for
staging and RT planning. There have also been significant technical
advances in RT delivery since 2006. So would trials investigating
this question using current technology give a different result? As
these were all randomised trials with similar RT techniques used
in both arms and all that differed was the dose/ fractionation
regimen, it seems unlikely. It is of course probable that better
staging and patient selection and the more consistent use of
chemotherapy would result in better overall survival and that
radiation toxicity might be less than in the past but the effect of RT
dose/ fractionation regimens on palliation and survival might well
not be different.

Summary of main results

Patients with inoperable lung cancer that is too large for radical
RT have a poor prognosis and the therapeutic options are limited.
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Controlling their symptoms and maintaining their quality of life
should therefore be the main aim of treatment. This review has
shown that palliative RT to the chest appears to be effective
in controlling troublesome symptoms from intrathoracic tumour.
There was a consistent finding in all the studies that symptoms
improved to some extent and for some time after RT. It is
conceivable, but improbable, that this is a large and reproducible
placebo effect.But there was no consistent evidence to support the
view that that longer, more fractionated regimens were associated
with better or more durable palliation.

Patients with NSCLC and thoracic symptoms needing palliation can
be treated safely and effectively with 1 or 2-fraction RT regimens. If
17Gy/2F is used, measures should be taken to reduce the dose to
the spinal cord (Macbeth 1996). It may be more practical to reduce
the dose to 16Gy/2F (BED1.7 = 91), which in a non-randomised
series of 91 patients (Lupattelli 2000) was shown to be effective,
with no cases of myelopathy.

The meta-analyses do not indicate that there is significant survival
advantage in giving patients, more fractionated regimens with
higher biological doses. Even if one assumes a 35% 1-year survival
rate in the lower dose arm for PS0O-1 patients, then the most
optimistic analysis would suggest a more fractionated regimen
might only increase that to 39%.

Higher dose palliative RT is clearly associated with more visits to
hospital and more toxicity, and so the balance of benefit and risk
needs to be carefully assessed and discussed openly with each
patient.

The main findings are summarised in a summary of findings table.
Summary of findings for the main comparison

Overall completeness and applicability of evidence

The main purpose of this review was to assess the effect of palliative
radiotherapy regimens on thoracic symptoms from NSCLC. All of
the papers reported the effect on thoracic symptoms although the
method of assessing these varied between the papers. This ranged
between a physician's assessment of symptoms at fixed time
points to daily diary cards completed by the patients themselves.
Whatever the method of assessment, all radiotherapy regimens
were reported as being associated with improvement in thoracic
symptoms but no one radiotherapy schedule can be selected as
offering the best palliation either in terms of size of effect or
duration of effect.

Only 3 studies used validated QOL scores. In these studies, most
domains measured did not show any significant difference between
the two treatment arms. Where differences were seen, they tended
to be short-lived and not apparent at the next assessment point.

Both short and long term toxicities were reported in all the papers
although the methods of assessment and reporting varied greatly
between papers. No significant difference has been demonstrated
between various regimens although the timing of onset of
acute toxicities did vary according to fraction size in one paper
(Sundstrom 2004). Radiation myelitis was rare but care should be
taken with spinal cord doses and spinal cord shielding should be
considered for higher BED regimens e.g. 17Gy/2#, 39Gy/13#.

The effect of radiotherapy on radiological response is less well
documented with fewer studies reporting this outcome and many

studies only assessing radiological response with CXR rather than
CT. No conclusions can be drawn on which RT schedule has the
biggest effect on radiological response.

The known effect of performance status on overall survival was
shown with studies recruiting only poor PS patients having the
lowest median survival and those recruiting only good PS patients
having the highest survival. When stratified for performance status,
RT regimens with more fractions did not show any statistical
difference in 1 year survival compared with regimens with fewer
fractions.

Meta-analysis by stage was not attempted as many of the original
studies did not specify their staging methods and a large proportion
of patients would have been treated without modern staging tools
such as CT/PET.

Quality of the evidence

Fourteen randomised trials are included in this review representing
3708 patients of which 3576 were evaluable and whose outcomes
were reported.

A number of key limitations have been identified. The methods
of symptom assessment and toxicity varied between studies in
detail and quality (see Description of Studies, above). Only 3 studies
used validated QOL scores leading to low quality of evidence when
assessing acute toxicity. Reporting of radiation myelopathy was
more consistent and here it was felt the quality of evidence was
moderate.There was a wide range of radiotherapy regimens used
making it difficult to perform comparisons and data stratified by
performance status was only available for 56% of patients and
so the conclusions drawn from the meta-analysis are only felt to
represent moderate quality of evidence.

Assessment of stage and tumour response often did not use
cross-sectional imaging leading to low quality of evidence when
assessing radiological response.

Potential biases in the review process

It is likely that most of the relevant trials have been included
in this review as a systematic literature search was performed
with broad search criteria as well as consultation with experts
in lung radiotherapy. Where insufficient data was available in
published reports, attempts were made to obtain unpublished
data. Mohamed 2012 which was only reported in abstract form and
for which insufficient data were available has not been included.

It was not possible to obtain survival data stratified by performance
status for all the subjects and only 56% of patients are represented
in the meta-analysis of 1 year OS. Data on radiotherapy toxicity was
also incomplete. All trials reported the effect of radiotherapy on
major thoracic symptoms but the means of assessment was not
standardised between the trials and so comparisons are difficult.

Agreements and disagreements with other studies or
reviews

The meta-analysis in this paper is in contrast to the Fairchild
2008 meta-analysis which showed a survival benefit for
radiotherapy regimens with a higher calculated 'biological
equivalent dose' (BED). However, this meta-analysis included
treatment arms with roughly equivalent BED (e.g. Senkus-Konefka
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2005 whose two arms had calculated BED of 28Gy and 29.6Gy) and
mis-allocated the treatment arms in Teo 1988 (43.7Gy allocated
as "lower dose" arm, 42.8Gy allocated as "higher dose" arm). The
Reinfuss 1999 paper is not included in the Fairchild paper although
the two "immediate arms" would have met their inclusion criteria.
It is not clear from the paper how the three-armed Simpson 1985
patients were distributed. In the printed tables, the number of
participants in each arm is stated as 136 although the maximum
number of patients in any arm was 112. Similarly, the data for
Sundstrom 2004 shows 146 patients in the lower BED arm and
130 patients in the higher BED arm, neither of which exactly
matches any of the arms as reported in the paper.These errors and
omissions may have led to unintended confounding factors and so
resulted in an apparent significant difference in survival when such
a difference does not exist. It should be noted that the hypothesis
in the Fairchild paper differs to ours as they were looking for a
difference in survival according to calculated BED while we were
looking for a difference in survival according to total number of
fractions prescribed.

The Fairchild 2008 meta-analysis took a different approach from
ours in using the calculated BED to compare regimens. We chose a
different approach by comparing the regimens on the basis of the
number of fractions used in the regimens. We felt that this would
be a more useful comparison with greater clinical relevance as the
larger number of fractions involves not only more resource use but
also more inconvenience for patients.

AUTHORS' CONCLUSIONS

Implications for practice

The majority of patients with locally advanced non-small cell lung
cancer and thoracic symptoms, especially those with poor PS
should be treated with short courses of palliative RT (such as
10Gy/1F or 16-17Gy/2F). Care should be taken to avoid irradiating,
or to reduce the dose to, the spinal cord if 17Gy/2F is used.

This review does not provide strong evidence to suggest that
selected patients with good PS should be considered for treatment
with more fractionated palliative regimens (such as 36Gy/12F). If it
is felt acceptable to offer these regimens to patients, an informed
discussion should make clear the very modest possible effect
on survival balanced against the extra visits to hospital and the
increased risk of toxicity (especially oesophagitis).

Implications for research

There needs to be more research into the acute toxicities of large
fraction palliative RT for lung cancer and into ways of reducing
them.

More research is needed into the role of radical compared to high
dose palliative RT in good PS patients with bulky tumours and
no obvious metastases. In particular there needs to be greater
homogeneity of entry criteria and treatment regimens. In the
future, however, large trials comparing different RT regimens may
be difficult to establish due to the increasing use of systemic
chemotherapy.It has not been within the scope of this review to
consider chemotherapy and its increasing role in the palliation
of patients with non-small cell lung cancer. But there clearly is a
need for more research into the integration of chemotherapy with
palliative RT.

Future research could also consider the use of radiosensitising
agents to improve symptomatic responses and duration of
response and the role of re-irradiation for symptom control
after local relapse including the effectiveness of endobronchial
brachytherapy.
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Methods Randomised 2-arm trial.
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Abratt 1995 (continued)

Median and 1-year survival reported.

Recruitment period Jan 1990 to Dec 1993

Participants

84 patients: 43 35Gy, 41 45Gy; any age (mean 60, range 44-79); good PS (WHO grade 0-2); stage 3, locally
advanced NSCLC.

Interventions

35Gy/ 10 F, 2.5 weeks versus 45 Gy / 15 F, 3.75 weeks; treatment given 4 days per week.

Outcomes Median survival 8.5 months in both groups. 1-year survival 40% in 35 Gy group and 37 % in 45 Gy group.
Tumour response 56% and 51% respectively.
Symptomatic response 68% and 76% respectively. No significant differences.
Moderate-severe radiation oesophagitis: 23% after 35 Gy, 41% after 45 Gy (p=0,07 chi squared).
Notes Study size powered to detect improvement of 30%-50% survival at one year.
No evidence of any benefit with higher dose but adverse effects worse.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomisation was by selection from a large surplus pool of sealed en-
tion (selection bias) velopes by a person not involved in the study"
Allocation concealment Low risk "sealed envelopes"
(selection bias)
Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering
bias and detection bias) survival data
Survival
Blinding (performance Unclear risk No comment on whether assessors blinded to intervention when scoring
bias and detection bias) symptoms. Physician rated scoring system used
Symptom control
Incomplete outcome data  Low risk All patients included in analysis
(attrition bias)
Survival
Incomplete outcome data  High risk No comment on number of patients who had assessment of symptomatic re-
(attrition bias) sponse."The scoring of symptoms at follow-up was not accurate enough to
Symptom control record the duration of symptomatic response"
Selective reporting (re- High risk p values mostly not given. Little data on symptoms and response rates
porting bias)
Other bias High risk Physician rated scoring system could lead to bias in symptom scores.
Bezjak 2002
Methods Randomised 2-arm trial.
Daily patient completed diary cards.
QOL evaluated using EORTC questionnaire (QLQ-C30).
Symptom palliation assessed by LCSS.
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Bezjak 2002 (continued)

Toxicity assessed with NCIC CTG expanded common toxicity criteria.
Median survival reported.

Recruitment period Aug 1997 to Jan 2001

Participants

230 patients: 114 F5, 116 F1; any age (median 70.4 years); WHO PS 0-3; NSCLC; not suitable for, or de-
clined radical treatment.

Interventions

20Gy/5 F, 1 week versus 10Gy/1 F.

Outcomes Significant survival advantage for F5 versus F1 (median survival 6 months versus 4.2 months, p=0.0305).
No difference in toxicity or symptom palliation assessed by daily diary.
Greater improvement in pain scores assessed by QLC-C30 with 5F.

Notes Intention to treat analysis.
76% of patients had no extrathoracic disease which may explain the survival advantage seen with the
F5 regimen.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk "Randomized" "stratified"

tion (selection bias)

Allocation concealment Unclear risk Not stated

(selection bias)

Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering

bias and detection bias)
Survival

survival data

Blinding (performance
bias and detection bias)
Symptom control

Unclear risk No comment on whether assessors blinded to intervention but symptoms as-
sessed by patient questionnaire

Incomplete outcome data  Low risk "All patients randomised were included in the survival and safety analyses"
(attrition bias)

Survival

Incomplete outcome data  High risk '..79 patients in the fractionated arm (69% of those randomized) and 76 pa-

(attrition bias)
Symptom control

tients in the single-RT arm (66%of those randomized) provided diary symptom
palliation data.'

Selective reporting (re- Low risk All outcome measures reported including those that did not reach significance
porting bias)
Other bias Low risk Symptoms assessed by patient diary

Erridge 2005

Methods

Randomised 2-arm trial.
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Erridge 2005 (Continued)

Assessments 1 month post treatment then 2-monthly. Physician-scored symptoms, performance status
and toxicity (4-point scale). Patients completed Spitzer and HAD scores in the week prior to clinic visit.

Median, 1 and 2-year survival reported.

Recruitment period May 1988 to Jul 1993

Participants

148 patients: 74 F1, 74 F10; any age (mean age 66.2 years for men, 67.7 years for women); PS 0-3; NSCLC
or SCLC unsuitable for radical treatment.
Thoracic symptoms.

Interventions

30Gy/10 F, 2 weeks versus 10Gy/1 F.

Outcomes No significant survival advantage with 10F. Median survival 28.3 weeks versus 22.7 weeks, p=0.197).
10 F arm resulted in a significant reduction in chest pain (p=0.004), improvement in PS as scored by the
doctor (p=0.017), and less patient-scored anxiety after treatment (p<0.001).
Deterioration in dyspnoea significantly more frequent in 1 F arm (p=0.04).
No difference in treatment morbidity.
Notes Intention to treat analysis.
Principal endpoint symptomatic response.
5 patients in 1F arm and 4 in 10F arm had SCLC and were included in the statistical analysis.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not stated
tion (selection bias)
Allocation concealment Low risk "The patients were randomly allocated the treatment
(selection bias) schedule using sealed envelopes by the study statistician"
Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering
bias and detection bias) survival data
Survival
Blinding (performance High risk Symptoms assessed by clinician not blinded to treatment allocation
bias and detection bias)
Symptom control
Incomplete outcome data  Low risk "Survival data have been collected on all patients until death or until 2002."
(attrition bias)
Survival
Incomplete outcome data  Low risk 174 patients included. Incomplete data due to death (19), failure to attend fol-
(attrition bias) low-up (2) and missing records (1).
Symptom control
Selective reporting (re- Low risk All outcome measures reported including those that did not reach significance
porting bias)
Other bias High risk 6% of patients had small cell lung cancer and included in review
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Kramer 2005
Methods Randomised 2-arm trial.

Assessments weekly, then 2-weekly after 3 months.

1 and 3-year survival reported

Recruitment period 1st Jan 1999 to 31st May 2002

Participants

297 patients: 148 F 10, 149 F 2; any age (median age 69 years); NSCLC stage IlIA to IV; PS 3-4 or weight

loss; symptomatic.

Interventions

30Gy/10 F, 2 weeks versus 16Gy/2 F 8 days.

Outcomes 1-year survival significantly better in the 10F arm (19.6% vs 10.9%, p=0.03).
No significant difference in symptom palliation or treatment-related toxicity.
Significantly longer palliative effect with 10F arm (p<0.001).
Notes Subgroup analysis showed survival advantage only significant for PS 0 to 1, not 2-4. All PS 0-1 had stage
IV disease.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not stated
tion (selection bias)
Allocation concealment Unclear risk Not stated
(selection bias)
Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering
bias and detection bias) survival data
Survival
Blinding (performance Low risk Information on symptom control derived from patient questionnaires and Lik-
bias and detection bias) ert scales
Symptom control
Incomplete outcome data  Low risk "All patients’ survival and toxicity data were available and were analysed."
(attrition bias)
Survival
Incomplete outcome data  Unclear risk No information on numbers providing symptom data at each follow up. It is
(attrition bias) not clear how much of the observed attrition was due to patient death and
Symptom control how much to failure to provide information.
Selective reporting (re- Low risk All outcomes reported including those that did not reach significance
porting bias)
Other bias Low risk None found
MRC 1991
Methods Randomised, 2-arm trial.
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Monthly progress report for each patient including clinicians' assessment of overall condition, physical
activity, breathlessness. Daily diary cards completed by patients for nausea vomiting, dysphagia activi-
ty, mood and general condition.

Median and actuarial survival reported.

Recruitment period Mar 1985 to Feb 1988

Participants

369 patients: F2 184, FM 185; inoperable NSCLC, too advanced for potentially curative radiotherapy;
any PS; any age (71%>65).

Interventions

30Gy /10 F, 2 weeks (or 27Gy / 6 F, 2 weeks) (FM) versus 17Gy / 2 F, 8 days (F2).

Outcomes Palliation assessed by clinicians: symptoms improved in the majority of patients (57-86%). Treatment
particularly effective for haemoptysis and chest pain. Most patients' PS improved. No evidence of dif-
ference in degree, time course or duration of symptomatic response between treatment regimens.
Patient diary cards showed peak adverse effects around 3 weeks from beginning of radiotherapy when
40% reported moderate or severe dysphagia.

No survival difference between groups.
1 case of radiation myelopathy.

Notes Intention to treat analysis.

PS affected compliance with diary cards but evenly balanced between regimens.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk minimisation method

tion (selection bias)

Allocation concealment Low risk patient consented before entering into study. Allocated by central trials office

(selection bias) via telephone

Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering

bias and detection bias) survival data

Survival

Blinding (performance Unclear risk Clinician assessment of symptoms and patient completed diary card, results

bias and detection bias) reported separately. No comment on whether assessors blinded to interven-

Symptom control tion

Incomplete outcome data  Low risk The follow up to 24 months was complete for all 369 patients

(attrition bias)

Survival

Incomplete outcome data  Unclear risk Poor compliance with patient diaries especially in patients with poor perfor-

(attrition bias) mance status but evenly balanced between arms. Numbers of patients con-

Symptom control tributing to clinician assessment for symptoms at follow up not recorded.

Compliance with patient diary cards 74% with activity grade score 1 and 2, and
63% with grades 3,4, and 5 at trial entry.

Selective reporting (re- Low risk All outcomes mentioned in methods reported in results

porting bias)

Other bias Low risk None found
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MRC 1992

Methods

Randomised, 2-arm trial.

2 monthly clinicians' assessment of each patient including overall condition, physical activity, breath-
lessness, symptoms. Daily diary cards completed by patients for nausea, vomiting, dysphagia, activity
mood and overall condition.

Median and actuarial survival reported.

Recruitment period Feb 1988 to Sep 1989

Participants

235 patients: F2 117, F1 118; inoperable, advanced NSCLC; any age (73% >65); poor PS (WHO grade 2-4)
but expected survival >2 months; no previous treatment

Interventions

17 Gy / 2F, 8 days (F2) versus, 10 Gy in a single fraction (F1).

Outcomes Majority of patients had palliation of most of their symptoms; main symptoms disappeared in 19-64%.
F1 treatment appears slightly more effective for every symptom except haemoptysis. (No significance
figures given).
No significant survival difference; F2: median 100 days; F1: median 122 days.
F2 associated with more frequent dysphagia; 56% had moderate or severe dysphagia compared to 23%
in F1 group. Clinicians' assessment recorded much lower rates of dysphagia, especially in the F2 group.
1 case of radiation myelopathy (F2).

Notes Intention to treat analysis.
F1 as effective and caused fewer adverse effects F2.
Performance status affected compliance with diary cards, but evenly balanced between regimens.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk minimisation method

tion (selection bias)

Allocation concealment Low risk patient consented before entering into study. Allocated by central trials office

(selection bias) via telephone

Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering

bias and detection bias) survival data

Survival

Blinding (performance Unclear risk Clinician assessment of symptoms and patient completed diary card, results

bias and detection bias) reported separately. No comment on whether assessors blinded to interven-

Symptom control tion

Incomplete outcome data  Low risk intention to treat analysis

(attrition bias)

Survival

Incomplete outcome data  High risk Poor compliance with patient diaries especially in patients with poor perfor-

(attrition bias) mance status but evenly balanced between arms. Numbers of patients con-

Symptom control tributing to clinician assessment for symptoms at follow up not recorded.
Compliance with patient diary cards 55% with WHO performance status grade
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MRC 1992 (Continued)

2 and 44% with performance status grades 3 and 4 at trial entry. "36 patients
who died within 1 month of allocation and one centre were not included" in
analysis of patient diary cards.

Selective reporting (re- Low risk All outcomes mentioned in methods reported in results
porting bias)
Other bias Low risk None found
MRC 1996
Methods Randomised, 2-arm trial.

Palliation of 13 specified symptoms, PS and overall condition assessed by clinicians; patients complet-
ed daily diary card for 4 weeks and Rotterdam Symptom checklist with added questions, Hospital Anxi-
ety and Depression Scale at each follow-up visit.

Median and actuarial survival reported.

Recruitment period Nov 1989 to Oct 1992

Participants

509 patients: F2 255, F13 254; inoperable NSCLC, disease too advanced for radical radiotherapy but no
extrathoracic metastases; any age (59% >65); WHO PS 0 or 1, 76%; WHO PS 2, 24% ); no previous treat-
ment.

Interventions

36 0r39Gy /12 or 13 F, 2.5 weeks (F13) versus 17 Gy / 2F, 8 days (F2).

Outcomes Small but significant advantage for F13 (HR=0.82; 95% Cl 0.69-0.99; p=0.003); median survival: 9 versus

7 months; 12% versus 9% alive at 2 years.

Local recurrence rates similar but suggestion of earlier metastases in F2 group.

Symptoms reduced in the majority of patients. Palliation at 2 and 3 months better with F2; differences
significant for lack of energy and sleep. Psychological distress lower in F2 group at 1 month, lower in
F13 group at 2-6 months.

Patient diary cards showed anorexia, nausea and dysphagia worse with F13; clinicians report no differ-
ence. 3 developed myelopathy.

Notes Both local and general symptoms were palliated by treatment particularly in the F2 group. F2 produced
benefits more quickly but longer term effects better with F13. Higher dose appears more appropriate
for patients with better prognosis; lower dose is more convenient and may be appropriate for those
whose life expectancy is short- but see MRC 1992.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Minimization method

tion (selection bias)

Allocation concealment Low risk By telephone to MRC clinical trials office

(selection bias)

Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering

bias and detection bias)
Survival

survival data
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MRC 1996 (Continued)

Blinding (performance Unclear risk Clinician assessment of symptoms and patient completed diary card and Rot-

bias and detection bias) terdam Symptom Checklist (RSCL), results reported separately. No comment

Symptom control on whether assessors blinded to intervention

Incomplete outcome data  Low risk Intention to treat analysis

(attrition bias)

Survival

Incomplete outcome data  High risk 1425 RSCL forms out of an expected 2192 were received from the first 6

(attrition bias) months of follow up (65%). 69% of patient diary cards completed. There was

Symptom control no difference in compliance between the two treatment arms. Clinicians com-
pliance in providing data on symptoms was 70%.

Selective reporting (re- Low risk All outcomes reported including those that did not reach significance

porting bias)

Other bias Low risk Number of patients to be recruited increased after interim analysis but this
would increase power and reduce likelihood of type 1 error.
Patient and physician assessment of symptoms and toxicities.

Nestle 2000
Methods Randomised, 2 arm trial.

Symptoms assessed by patients and clinicians before treatment and at each follow up using 4-point
scale for chest pain, dyspnoea and cough.

Follow up 6 weeks after radiotherapy and every 3 months thereafter.
Radiological response assessed according to UICC criteria.
Actuarial survival reported.

Recruitment period Feb 1994 to May 1998

Participants

152 patients: PAIR 73, controls 79;

median age 66;

PS: Karnofsky score >50 (median 80); inoperable NSCLC, except 5% previous resection; no prior
chemotherapy or radiotherapy.

5% stage 3A, 74% 3B, 21 % stage 4.

Groups well matched.

Interventions

32Gy/ 16F, twice daily over 10 days (PAIR), versus 60Gy / 30 F daily over 6 weeks.

Outcomes

No significant difference in overall survival. Median survival 8.3 months in control group, 8.4 months
with PAIR.

Overall tumour response 67% at 6 weeks but high relapse rate by 9 months. 70 % had locally progres-
sive disease. No significant differences in tumour response or progression free survival.

Symptom control similar in both groups, but data incomplete.

Toxicity similar in both groups other than expected difference in time course of radiation oesophagitis.

No severe late reactions.

Notes

Intention to treat analysis.

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review)
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Nestle 2000 (continued)

Patient questionnaires gave limited information and so palliation may be overestimated.

Suggests that six weeks of radiotherapy has no advantage over shorter regimens.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk "Randomised"

tion (selection bias)

Allocation concealment Unclear risk Not stated

(selection bias)

Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering

bias and detection bias) survival data

Survival

Blinding (performance Unclear risk No comment on whether assessors blinded to intervention

bias and detection bias)

Symptom control

Incomplete outcome data  Low risk Intention to treat analysis. "No patients were lost in follow up for survival"

(attrition bias)

Survival

Incomplete outcome data  High risk Data on palliation available in 102 cases (67%) and data on toxicity available

(attrition bias) in 127 cases (84%) due to early deterioration or death or refusal to have treat-

Symptom control ment or attend follow up.Only 125 cases (82%) completed pretreatment pa-
tient questionnaire. The availability of data in each treatment arm is reported
as similar. Number of evaluable patients at first time point post treatment was
44 (28%) for most patient reported symptoms

Selective reporting (re- Low risk All outcomes reported including those that did not reach significance

porting bias)

Other bias Low risk Symptoms assessed by patient diary

Rees 1997
Methods Randomised, 2 arm trial.

Symptoms and adverse effects assessed entirely by patient questionnaires completed before treat-
ment, on final day of treatment, weekly for 6 months then monthly.

Actuarial survival reported.

Recruitment period Jul 1989 to Jul 1993

Participants

216 patients: 17Gy 111, 22.5Gy 105.

Histological diagnosis for 82%, of whom 3% had SCLC and 76% squamous NSCLC.

Any age (mean 70, 77% >65); any PS (40% WHO 2-3), any stage, no prior treatment.

Interventions

17 Gy /2 F, 8 days versus 22.5 Gy / 5 F, 5 days.

Outcomes

No significant difference in survival.

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review)
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Rees 1997 (Continued)

Compliance with questionnaires ranged from 80% at 4 weeks to around 50% at 20 weeks.

Tendency for greater improvement in the 2 fraction group but not statistically significantly different for
any one symptom.

For many patients improvements were slight e.g. from severe to moderate and lasted a few weeks; lit-
tle evidence of benefit at 6 months.

Notes Only 79% confirmed NSCLC.
No evidence for superiority of multi-fraction regimen.

25% died within 3 months

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Numbered sealed envelopes"

tion (selection bias)

Allocation concealment Unclear risk "Envelopes were reused for small number of additional patients entered"
(selection bias)

Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering
bias and detection bias) survival data

Survival

Blinding (performance Unclear risk Symptoms assessed by patient diaries so blinding not possible

bias and detection bias)
Symptom control

Incomplete outcome data  Low risk Survival of all patients included in analysis

(attrition bias)

Survival

Incomplete outcome data  Low risk 187 patients (87%) returned at least one questionnaire after completion of
(attrition bias) treatment.18 patients (8%) died before the first assessment. Compliance was
Symptom control similar in the two groups.

Selective reporting (re- Low risk All outcomes reported including those that do not reach significance

porting bias)

Other bias High risk 3% of patients had small cell lung cancer. No histological diagnosis in 18%.

Symptoms assessed by patient

Reinfuss 1999

Methods Randomised, 3-arm trial.
Symptomatic response not assessed.
Radiological response assessed by CT scan one month after the end of radiotherapy.
Only a limited number of toxicity symptoms assessed, presumably assessed by clinicians only.

Actuarial survival reported.
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Reinfuss 1999 (continued)

Recruitment period Jan 1992 to December 1996

Participants

240 patients: 79 conventional, 81 split course, 80 delayed.

Inoperable; stage 3 NSCLC; relatively asymptomatic;
Karnofsky performance status >50 (35% 50-60).

Any age (43% >60)

Interventions

50 Gy / 25 F, 5 weeks (conventional), versus 40 Gy / 10 F daily (split course with 4 week gap), versus de-
layed radiotherapy (20-25 Gy / 4 or 5 F when symptomatic).

Outcomes Significant differences in survival. Median survivals: conventional 12 months, split course 9 months, de-
layed 6 months.
2 year survivals: 18% vs. 6% vs. 0%; p=<0.05.
Radiological response rates: conventional 44%, split course 34% . No statistical analysis provided.
Toxicity: oesophagitis and pneumonitis appear equivalent; global markers of toxicity not assessed.
2 patients receiving split course radiotherapy developed broncho-oesophageal fistulae.
Notes Asymptomatic patients may have been included in all arms.
Significant survival differences reported. But small numbers and confidence limits not reported.
No assessment of symptoms.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk references Peto et al, British Journal Cancer 1976;34:585-612
tion (selection bias)
Allocation concealment Unclear risk not stated
(selection bias)
Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering
bias and detection bias) survival data
Survival
Blinding (performance Unclear risk Method of assessing symptoms not stated. No comment on whether assessors
bias and detection bias) blinded to intervention
Symptom control
Incomplete outcome data  Low risk Survival calculated from point of randomisation
(attrition bias)
Survival
Incomplete outcome data  Unclear risk Patients were asymptomatic at time of randomisation. Toxicity data appears
(attrition bias) complete. No comment made on compliance with follow up and symptom as-
Symptom control sessment
Selective reporting (re- High risk Confidence limits not given for survival figures and p value only given for RT vs
porting bias) no RT.
Other bias Unclear risk Method of assessing symptoms not stated, presumably physician rated which
can lead to bias
Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review) 34
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Senkus-Konefka 2005

Methods

Randomised 2-arm trial.
Monthly follow-up for 6 months, then 2-monthly for 6 months, then 3-monthly. CXR 2-monthly.
Median and 1-year survival reported.

Recruitment period Sep 1997 to April 2000

Participants

100 patients: 55 5 F, 45 2 F; any age (median age 67 years); WHO PS>=1; NSCLC not suitable for radical
treatment; thoracic symptoms.

Interventions

20Gy/5 F, lweek versus 16Gy/2 F, 8 days.

Outcomes Median survival significantly longer in 2F arm (8 months versus 5.3 months, p=0.016).

No significant difference in symptom control or treatment-related toxicity.
Notes Trial closed early due to decreasing accrual.

84/100 patients had locally advanced disease.

Small numbers and unbalanced trial arms so results need to be interpreted cautiously.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk "Randomisation was conducted by means of a dedicated computer program,
tion (selection bias) after stratification for treating centre, performance status (PS) and extent of

disease."

Allocation concealment Low risk Randomsation performed in co-ordinating centre by dedicated computer pro-
(selection bias) gram
Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering
bias and detection bias) survival data
Survival
Blinding (performance Unclear risk No comment on whether assessors blinded to intervention. Symptoms as-
bias and detection bias) sessed independently by both patients and clinicians. Data from different as-
Symptom control sessments reported separately
Incomplete outcome data  Low risk 100 patients included. Survival outcomes for 98 included. 2 lost to follow-up.
(attrition bias)
Survival "All analyses were performed according to the‘intention-to-treat’principle."
Incomplete outcome data  High risk 58 patients (73% of those surviving more than 2 months) returned the ques-
(attrition bias) tionnaire.
Symptom control
Selective reporting (re- Low risk
porting bias)
Other bias Low risk None found

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review)
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Simpson 1985

Methods

Randomised, 3-arm trial.
3-monthly assessment of symptoms by clinicians, and CXR
Actuarial survival reported.

Recruitment period June 1973 to Feb 1979

Participants

316 patients: RT1 109, RT2 112, RT3 105; inoperable NSCLC; good performance status (Karnofsky score
>60) age <76 (56% 60-70); no extrathoracic metastases

Interventions

40 Gy / 20 F daily, continuous , 4 weeks (RT1), versus 30 Gy /10 F, 2 weeks (RT2), versus 40 Gy / 10 F, 4
weeks, split course (RT3)

Outcomes No significant survival difference between treatment groups.
No significant difference in time to response or response rate between regimens. 24% had complete
symptom relief (particularly haemoptysis and cough).
Additional 47% had reduced symptom severity. Least benefit for breathlessness (30-43%) palliation.
RT3 least effective.
No significant difference in tumour response.
5.4% had severe life threatening effects of treatment, mainly radiation pneumonitis, worst with split
course.

Notes 409 randomised, 316 evaluable.
No details of how symptoms were assessed: presumably by clinician. Time scales unclear. No assess-
ment of short-term changes or non-life threatening adverse effects. No assessment of generalised
symptoms.
Only 77% of those entered evaluable. Patients excluded from analysis if treatment received varied by
+/- 15% from that allocated.
Not analysed on intention to treat. Second randomisation to chemotherapy may have confounded re-
sults.
No evidence of benefit for split course or higher total dose.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk "Randomised"

tion (selection bias)

Allocation concealment Unclear risk not stated

(selection bias)

Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering

bias and detection bias) survival data

Survival

Blinding (performance Unclear risk No comment on whether assessors blinded to intervention

bias and detection bias)
Symptom control

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review)
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Simpson 1985 (Continued)

Incomplete outcome data
(attrition bias)
Survival

High risk 409 patients randomised, 316 included in final analysis. 45% of patients ex-
cluded from analysis were allocated to treatment and failed to complete due
to failing health or patient choice.

Incomplete outcome data
(attrition bias)
Symptom control

High risk 409 patients randomised, 316 included in final analysis. 294 patients report-
ed as having pre-treatment symptoms and so suitable for symptom control
analysis. Compliance with follow up and symptom assessment not reported. 2
patients documented as having no follow-up data.

Selective reporting (re- Low risk All outcomes mentioned in method reported

porting bias)

Other bias High risk Some patients randomised to receive chemo (cytoxan) following RT but this
arm of study was suspended. No details of how symptoms were assessed, pre-
sumably by clinician.

No details on how radiological response was assessed, CXR or CT.
Sundstrom 2004
Methods Randomised, 3-arm trial.

Symptoms assessed by clinicians and patients (EORTC C-30 with lung module LC-13).
Median, 1, 2 and 3-year survival reported.

Recruitment period Dec 1993 to Sep 1998

Participants

407 patients: 143 17Gy, 140 42 Gy, 124 50Gy.
Inoperable NSCLC; symptomatic with tumour or nodes around central airways.

Stage IlIA with poor prognostic factors 13%, Stage IlIB 59%, stage IV 23%, relapse post surgery 5%.

Interventions

17Gy /2 F, 8 days, versus 42 Gy / 15 F, 3 weeks, versus 50 Gy / 25 F, 5 weeks.

Outcomes No difference in survival.
No difference in symptom control as assessed by clinicians and patients.
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Block randomisation method" Stratified by presence or absence of symp-
tion (selection bias) toms
Allocation concealment Low risk Performed centrally by Cancer Research Trial Office, Trondheim
(selection bias)
Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering

bias and detection bias)
Survival

survival data
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Sundstrom 2004 (Continued)

Blinding (performance Unclear risk No comment on whether assessors blinded to intervention.Symptoms as-
bias and detection bias) sessed separately by patient questionnaires and by clinicians. Data reported
Symptom control separately.
Incomplete outcome data  Low risk Intention to treat analysis
(attrition bias)
Survival
Incomplete outcome data  Low risk 97% completed the baseline quality of life questionnaire, 93% completed the
(attrition bias) questionnaire 2 weeks after the start of treatment. At 54 weeks, compliance
Symptom control was 81%. Compliance was similar between the treatment arms.
Selective reporting (re- Low risk All outcomes reported including those that did not reach significance
porting bias)
Other bias Low risk Symptom control assessed by patients and physicians

Teo 1988
Methods Randomised, 2-arm trial.

Monthly follow-up: CXR, symptom assessment by clinician.
Actuarial survival.

Recruitment period 1st Oct 1981 to 30th Nov 1984

Participants

273 patients: 128 45Gy, 145 31.2Gy;
inoperable, advanced NSCLC; any age ( mean 62, range 27-85); any PS; no previous treatment.

Specifically included patients with bulky intrathoracic disease.

Interventions

45Gy / 18 F, 3.5 weeks versus 31.2 Gy / 4 F, 4 weeks.

Outcomes Survival not significantly different: median 20 weeks.
Objective radiological responses also similar.
Symptom palliation better with 45Gy in 18F (p=0.012); 71% response versus 54% (all but one "partial");
29% "static" versus 46%.
Adverse effects similar in both arms: most common oesophagitis; also transient increase in dyspnoea.
Notes No information on method of symptom assessment - presumably by clinicians, and not blind; this
could lead to bias.
Radiological response determined by CXR rather than CT scan may have underestimated true response
rate.
No information on specific symptoms palliated; no mention of tiredness. Breathlessness rates remark-
ably low (12-13%) suggesting some symptoms may not have been recorded.
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-

tion (selection bias)

Low risk random number table

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review)
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Teo 1988 (Continued)

Allocation concealment Unclear risk "envelopes"

(selection bias)

Blinding (performance Low risk Blinding of treatment received was unlikely to affect bias when considering

bias and detection bias) survival data

Survival

Blinding (performance Unclear risk No comment on whether assessors blinded to intervention. Method of assess-

bias and detection bias) ing symptoms not stated.

Symptom control

Incomplete outcome data  Unclear risk 291 patients randomised. 273 included in analysis. Patients excluded from

(attrition bias) analysis if they "refused treatment before or early after the commencement of

Survival radiation without apparent reason". Patients who died during treatment were
included in survival analysis.

Incomplete outcome data  Unclear risk 291 patients randomised, 273 included in analysis (see above). 234 patients

(attrition bias) "evaluable" for symptom response. 27 patients died during treatment. No ex-

Symptom control planation given for why the remaining 12 patients not evaluable. The number
of non-evaluable patients was similar between the two arms.

Selective reporting (re- High risk Individual chest symptoms recorded but only a global symptom response rate

porting bias) was recorded

Other bias Unclear risk No information on method of symptom assessment - presumably by clinicians

and not blinded. This could lead to bias.

Radiological response rate determined by CXR rather than CT may have under-
estimated true response rate.

ABBREVIATIONS: CT: Computerised tomography, CXR: chest Xray, EORTC: European Organisation for Research and Treatment of Cancer, F:
fractions, FM: multifraction, Gy: Gray, HR: hazard ratio, KPS: Karnofsky performance status, MRC: Medical Research Council, NSCLC: non-
small cell lung cancer, PAIR: 'palliative accelerated irradiation regimen', PS: performance status, WHO: World Health Organisation.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Carroll 1986 Non-randomised study comparing palliative radiotherapy with delayed palliative radiotherapy.
Collins 1988 Retrospective review of non-randomised data

Exposito 1994

Randomised study comparing palliative radiotherapy with 'best supportive care'.

Lupattelli 2000

Non-randomised series

Mohamed 2012

Only published in abstract form, insufficient data for analysis

Scolaro 1995

Non-randomised series

Slotman 1993

Retrospective review of non-randomised data

Stevens 1995

Non-randomised series

Vyas 1998

Non-randomised series
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DATA AND ANALYSES

Comparison 1. Adverse Events

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Radiation Myelopathy (any 11 2663 Risk Ratio (M-H, Fixed, 95% Cl) 1.27[0.39, 4.13]

grade)

2 Pneumonitis (any grade) 3 533 Risk Ratio (M-H, Fixed, 95% Cl) 0.61[0.23, 1.60]

3 Oesophagitis (grade 3-4) 7 Risk Ratio (M-H, Random, 95% CI) Subtotals only

4 Oesophagitis (any grade) 10 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

Analysis 1.1. Comparison 1 Adverse Events, Outcome 1 Radiation Myelopathy (any grade).

Study or subgroup More fractions Fewer fractions Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bezjak 2002 0/114 0/116 Not estimable
Erridge 2005 0/74 0/74 Not estimable
MRC 1991 0/185 1/184 = 30.96% 0.33[0.01,8.09]
MRC 1992 1/116 0/117 10.25% 3.03[0.12,73.52]
MRC 1996 2/254 1/255 B — 20.55% 2.01[0.18,22]
Nestle 2000 0/79 0/74 Not estimable
Rees 1997 0/81 0/83 Not estimable
Senkus-Konefka 2005 0/45 0/55 Not estimable
Simpson 1985 0/105 0/112 Not estimable
Sundstrom 2004 2/124 2/143 —a— 38.24% 1.15[0.16,8.07]
Teo 1988 0/128 0/145 Not estimable
Total (95% CI) 1305 1358 i 100% 1.27[0.39,4.13]
Total events: 5 (More fractions), 4 (Fewer fractions)
Heterogeneity: Tau?=0; Chi*=1.11, df=3(P=0.77); 1>=0%
Test for overall effect: Z=0.39(P=0.7) ‘ ‘ ‘ ‘

Favours more fractions ~ 0.01 0.1 1 10 100 Favours fewer fractions

Analysis 1.2. Comparison 1 Adverse Events, Outcome 2 Pneumonitis (any grade).

Study or subgroup More fractions Fewer fractions Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Reinfuss 1999 2/79 5/81 —u— 47.08% 0.41[0.08,2.05]
Senkus-Konefka 2005 2/45 2/55 e 17.16% 1.22[0.18,8.34]
Teo 1988 2/128 4/145 — 35.76% 0.57[0.11,3.04]
Total (95% Cl) 252 281 * 100% 0.61[0.23,1.6]
Favours more fractions ~ 0-01 0.1 1 10 100 Favours fewer fractions
Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review) 40
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Study or subgroup More fractions Fewer fractions Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Total events: 6 (More fractions), 11 (Fewer fractions)
Heterogeneity: Tau?=0; Chi*=0.75, df=2(P=0.69); 1>=0%
Test for overall effect: Z=1.01(P=0.31)
Favours more fractions  0-01 0.1 1 10 100 Favours fewer fractions

Study or subgroup More fractions Fewer fractions Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Abratt 1995 17/41 10/43 — 0% 1.78[0.93,3.43]
MRC 1991 80/185 75/184 + 0% 1.06[0.83,1.35]
MRC 1992 38/77 18/77 — 0% 2.11[1.33,3.36]
Nestle 2000 0/79 0/74 Not estimable
Rees 1997 31/81 42/83 —+ 0% 0.76[0.53,1.07]
Reinfuss 1999 0/79 0/81 Not estimable
Simpson 1985 0/105 1/112 + 0% 0.36[0.01,8.63]
Favours more fractions ~ 0-01 0.1 1 10 100 Favours fewer fractions

Analysis 1.4. Comparison 1 Adverse Events, Outcome 4 Oesophagitis (any grade).

Study or subgroup More fractions Fewer fractions Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Abratt 1995 17/41 10/43 — 0% 1.78[0.93,3.43]
Erridge 2005 12/74 7/74 _— 0% 1.71[0.71,4.11]
MRC 1992 38/116 18/117 —_— 0% 2.13[1.29,3.51]
MRC 1996 206/254 194/255 + 0% 1.07[0.97,1.17]
Nestle 2000 41/79 51/73 —— 0% 0.74[0.57,0.96]
Rees 1997 40/105 56/111 —— 0% 0.76[0.56,1.03]
Reinfuss 1999 78/79 81/81 1 0% 0.99[0.95,1.02]
Senkus-Konefka 2005 7/55 11/45 _ 0% 0.52[0.22,1.23]
Sundstrom 2004 29/124 38/143 — 0% 0.88[0.58,1.34]
Teo 1988 12/138 12/153 _— 0% 1.11[0.52,2.39]
Favours fewer fractions 01 0.2 0.5 1 2 5 10 Favours more fractions

Comparison 2. One year overall survival "more fractionated" vs " less fractionated" regimes - fixed effects analysis

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 One year overall survival, performance sta- 8 Risk Ratio (M-H, Fixed, Subtotals only

tus 0-1. Fixed effects analysis 95% Cl)

2 One year overall survival, performance sta- 7 911 Risk Ratio (M-H, Fixed, 0.96 [0.91, 1.02]

tus 2-4. Fixed effects analysis

95% Cl)
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Analysis 2.1. Comparison 2 One year overall survival "more fractionated" vs " less fractionated" regimes -
fixed effects analysis, Outcome 1 One year overall survival, performance status 0-1. Fixed effects analysis.

Study or subgroup More frac- Less frac- Risk Ratio Weight Risk Ratio
tionated tionated
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bezjak 2002 33/51 42/49 -+ 0% 0.75[0.6,0.95]
Erridge 2005 27/39 27/36 - 0% 0.92[0.7,1.22]
Kramer 2005 38/54 48/53 + 0% 0.78[0.64,0.94]
MRC 1991 70/97 67/93 + 0% 1[0.84,1.2]
MRC 1996 118/191 131/189 + 0% 0.89[0.77,1.03]
Nestle 2000 21/39 18/36 -t 0% 1.08[0.7,1.67]
Senkus-Konefka 2005 39/44 29/40 + 0% 1.22[0.98,1.52]
Sundstrom 2004 21/35 19/35 ‘ ‘ —T— ‘ 0% 1.11[0.74,1.66]
Favours more fractions ~ 0.01 0.1 1 100 Favours fewer fractions

Analysis 2.2. Comparison 2 One year overall survival "more fractionated" vs " less fractionated" regimes -
fixed effects analysis, Outcome 2 One year overall survival, performance status 2-4. Fixed effects analysis.

Study or subgroup More frac- Less frac- Risk Ratio Weight Risk Ratio
tionated tionated
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bezjak 2002 42/49 44/51 + 11.12% 0.99[0.85,1.16]
Erridge 2005 25/35 33/38 —+ 8.16% 0.82[0.64,1.05]
Kramer 2005 81/94 83/96 ¥ 21.17% 1[0.89,1.12]
MRC 1991 72/87 81/93 - 20.19% 0.95[0.84,1.08]
MRC 1992 99/115 105/116 B 26.95% 0.95[0.87,1.04]
MRC 1996 43/60 43/61 + 10.99% 1.02[0.81,1.28]
Senkus-Konefka 2005 10/11 4/5 -t 1.42% 1.14[0.71,1.83]
Total (95% CI) 451 460 100% 0.96[0.91,1.02]
Total events: 372 (More fractionated), 393 (Less fractionated)
Heterogeneity: Tau?=0; Chi*=2.9, df=6(P=0.82); 1>=0%
Test for overall effect: Z=1.25(P=0.21)
Favours more fractions ~ 0-01 0.1 1 100 Favours fewer fractions

Comparison 3. One year overall survival "more fractionated" vs "less fractionated" regimes - random effects

analysis
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 One year overall survival, performance sta- 8 Risk Ratio (M-H, Ran- Subtotals only
tus 0-1. Random effects analysis dom, 95% Cl)
2 One year overall survival, performance sta- 7 911 Risk Ratio (M-H, Ran- 0.97[0.91, 1.02]

tus 2-4. Random effects analysis

dom, 95% Cl)
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Analysis 3.1. Comparison 3 One year overall survival "more fractionated" vs "less fractionated" regimes -
random effects analysis, Outcome 1 One year overall survival, performance status 0-1. Random effects analysis.

Study or subgroup More fractions Fewer fractions Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Bezjak 2002 33/51 42/49 —_—t 0% 0.75[0.6,0.95]
Erridge 2005 27/39 27/36 I — 0% 0.92[0.7,1.22]
Kramer 2005 38/54 48/53 e 0% 0.78[0.64,0.94]
MRC 1991 70/97 67/93 —t 0% 1[0.84,1.2]
MRC 1996 118/191 131/189 —t 0% 0.89[0.77,1.03]
Nestle 2000 21/39 18/36 e e — 0% 1.08[0.7,1.67]
Senkus-Konefka 2005 39/44 29/40 — 0% 1.22[0.98,1.52]
Sundstrom 2004 21/35 19/35 ‘ ‘ ——'—‘ 0% 1.11[0.74,1.66]
Favours more fractions 05 07 1 15 Favours fewer fractions

Analysis 3.2. Comparison 3 One year overall survival "more fractionated" vs "less fractionated" regimes -
random effects analysis, Outcome 2 One year overall survival, performance status 2-4. Random effects analysis.

Study or subgroup More fractions Fewer fractions Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Bezjak 2002 42/49 44/51 + 11.86% 0.99[0.85,1.16]
Erridge 2005 25/35 33/38 "‘* 5.02% 0.82[0.64,1.05]
Kramer 2005 81/94 83/96 + 23.16% 1[0.89,1.12]
MRC 1991 72/87 81/93 + 19.4% 0.95[0.84,1.08]
MRC 1992 99/115 105/116 i 33.5% 0.95[0.87,1.04]
MRC 1996 43/60 43/61 + 5.75% 1.02[0.81,1.28]
Senkus-Konefka 2005 10/11 4/5 -t 1.31% 1.14[0.71,1.83]
Total (95% CI) 451 460 100% 0.97[0.91,1.02]
Total events: 372 (More fractions), 393 (Fewer fractions)
Heterogeneity: Tau?=0; Chi*=2.9, df=6(P=0.82); 1>=0%
Test for overall effect: Z=1.27(P=0.2)

0.01 0.1 1 10 100 Favours fewer fractions

Favours more fractions

ADDITIONAL TABLES

Table 1. Radiotherapy regimens and biological effective doses (BED)

RT REGIMEN STUDY BED(10): Gy BED(25): Gy BED(1.7): Gy
60Gy/39F/6W Nestle 2000 72 65 131
50Gy/25F/5W Reinfuss 1999; Sundstrom 60 54 109

2004
45Gy/15/3.5W (4 days per week) Abratt 1995 59 50 109
45Gy/18F/3.4W Teo 1988 56 50 111
40GY/10F/4W(split) Reinfuss 1999; Simpson 56 46 134

1985
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Table 1. Radiotherapy regimens and biological effective doses (BED) (continued)

42Gy/15F/3W Sundstrom 2004 54 47 111
39Gy/13F/2.4W MRC 1996 51 44 108
40Gy/20F/4W Simpson 1985 48 43 87
36Gy/12F/2.3W MRC1996 47 40 100
35Gy/10F/2.2W (4 days per week) Abratt 1995 47 40 107
32Gy/16F/10d (twice daily) Nestle 2000 38 35 70
31.2Gy/4F/4W (weekly) Teo 1988 55 41 174
30Gy/10F/2W MRC 1991, Simpson 1985, 39 34 83
Kramer 2005, Erridge 2005
27Gy/6F/2W (3 days per week) MRC 1991 39 32 98
22.5Gy/5F/5d Rees 1997 33 27 82
20Gy/5F/5d Senkus-Konefka 2005, Bez- 28 23 67
jak 2002
17Gy/2F/8d (weekly) MRC 1991, MRC 1992, MRC 31 23 102
1996, Rees 1997, Sundstrom
2004
16Gy/2F/8d (weekly) Senkus-Konefka 2005, 29 21 91
Kramer 2005
10Gy/1F/1d MRC 1992, Bezjak 2002, 20 14 69
Erridge 2005
BED(y): biologically effective dose (Gy),
calculated by the formula: BED(y) = n x
d (1+d/ (alpha/beta)), where n=number
of fractions, d= size of each fraction(Gy),
and alpha/beta is constant, of value
y, for a given tissue type (Fowler 1989,
Joiner 1997)
Table 2. Survival data (*estimated from published data)
STUDY RT REGIMEN Performance Median sur- 1-year sur- 2-year sur-
Status vival vival vival
Abratt 1995 45Gy/15F WHO 0-2 8.5 months 37% N/A
Abratt 1995 35Gy/10F WHO 0-2 8.5 months 40% N/A
MRC 1991 30Gy/10F Any 5.9 months 23% 5%
MRC 1991 17Gy/2F Any 6.0 months 20% 5%

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review)
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Table 2. Survival data (*estimated from published data) (continued)

MRC 1991 (personal correspondence) 30Gy/10F WHO 0-1 27.8% N/A
MRC 1991 (personal correspondence) 30Gy/10F WHO 2-4 17.24% N/A
MRC 1991 (personal correspondence) 17Gy/2F WHO 0-1 28.9% N/A
MRC 1991 (personal correspondence) 17Gy/2F WHO 2-4 12.9% N/A
MRC 1992 17Gy/2F WHO 2-4 3.3 months 14% 2%
MRC 1992 10Gy/1F WHO 2-4 4.0 months 9% 3%
MRC 1996 17Gy/2F WHO 0-2 7 months 31% 12%
MRC 1996 36-39Gy/12-13F WHO 0-2 9 months 36% 9%
MRC 1996 (personal correspondence) 17Gy/2F WHO 0-1 30.7% N/A
MRC 1996 (personal correspondence) 17Gy/2F WHO 2 29.5% N/A
MRC 1996 (personal correspondence) 36-39Gy/12-13F WHO 0-1 38.4% N/A
MRC 1996 (personal correspondence) 36-39Gy/12-13F WHO 2 28.3% N/A
Nestle 2000 32Gy/16F KPS =80 50% 3.1%
Nestle 2000 32Gy/16F KPS =50 8.4 months 36.1% 9%
Nestle 2000 60Gy/30F KPS =80 45.7% 7%
Nestle 2000 60Gy/30F KPS =50 8.3 months 38.1% 9%
Rees 1997 17Gy/2F Any 6 months* 18%* 5%*
Rees 1997 22.5Gy/5F Any 6 months* 22%* 12%*
Reinfuss 1999 40Gy/10F (split) KPS >50 8.3 months 28% 6%
Reinfuss 1999 50Gy/25F KPS >50 12 months 48% 18%
Simpson 1985 30Gy/10F KPS >60 6.4 months 22%* 8%*
Simpson 1985 40Gy/20F KPS >60 6.9 months 30%* 8%*
Simpson 1985 40Gy/20F (split) KPS >60 6.2 months 30%* 8%*
Sundstrom 2004 17Gy/2F Any 8.2 months 29% 8%
Sundstrom 2004 42Gy/15F Any 7 months 29% 13%
Sundstrom 2004 50Gy/25F Any 6.8 months 31% 10%
Teo 1988 31Gy/4F Any 5 months 18%* 5%
Teo 1988 45Gy/18F Any 5 months 22%* 5%
Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review) 45
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Table 2. Survival data (*estimated from published data) (continued)

Senkus-Konefka 20Gy/5F WHO 1-4 5.3 months 11% N/A
Senkus-Konefka 16Gy/2F WHO 1-4 8 months 27% N/A
Senkus-Konefka (personal correspon- 20Gy/5F WHO 0-1 12% N/A
dence)
Senkus-Konefka (personal correspon- 20Gy/5F WHO 2-4 11% N/A
dence)
Senkus-Konefka (personal correspon- 16Gy/2F WHO 0-1 29% N/A
dence)
Senkus-Konefka (personal correspon- 16Gy/2F WHO0 2-4 25% N/A
dence)
Kramer 16Gy/2F WHO 3-4, or N/A 10.9% N/A
stage 4 WHO
0-2
Kramer 30Gy/10F WHO 3-4, or N/A 19.6% N/A
stage 4 WHO
0-2
Kramer (personal correspondence) 30Gy/10F WHO 0-1 28.6% 9%
Kramer (personal correspondence) 30Gy/10F WHO 2-4 13.4% 0%
Kramer (personal correspondence) 16Gy/2F WHO 0-1 7.8% 0%
Kramer (personal correspondence) 16Gy/2F WHO 2-4 12.5% 2.3%
Bezjak 10Gy/1F WHO 0-3 4.2 months 15%* N/A
Bezjak 20Gy/5F WHO 0-3 6 months 26%* N/A
Erridge 30Gy/10F WHO 0-3 22.7 weeks 28% 8%
Erridge 10Gy/1F WHO 0-3 28.3 weeks 19% 4%
Erridge (personal correspondence) 30Gy/104# WHO 0-1 31.6% 7.9%
Erridge (personal correspondence) 30Gy/10# WHO 2-4 28.1% 9.4%
Erridge (personal correspondence) 10Gy/1# WHO 0-1 25.7% 5.7%
Erridge (personal correspondence) 10Gy/1# WHO 2-4 14.7% 2.9%

APPENDICES

Appendix 1. Cochrane Library Search Strategy 2014
Cochrane Library (Wiley)
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ID Search Hits Edit Delete
#1 MeSH descriptor Lung Neoplasms explode all trees 3948 edit delete
#2 MeSH descriptor Carcinoma, Non-Small-Cell Lung 1811 edit delete

explode all trees

#3 (lung* or pulmon* or bronch*):ti,kw,ab NEAR (can- 7308 edit delete
cer* or carcinoma* or neoplas* or tum?or* or ma-
lignan* or adenocarcinoma):ti,kw,ab

#4 (non small cell):ti,kw,ab or (non-small cell):ti,kw,ab 3962 edit delete
or (nsclc):ti,kw,ab

#5 (#1 OR #3) 7318 edit delete
#6 (#4 AND #5) 3615 edit delete
#7 (#2 OR #6) 3615 edit delete
#8 MeSH descriptor Radiotherapy explode all trees 4338 edit delete
#9 (radiotherap™ or radiation or irradiat*):ti,kw,ab 17159 edit delete
#10 (#8 OR #9) 17305 edit delete
#11 MeSH descriptor Palliative Care explode all trees 1185 edit delete
#12 MeSH descriptor Terminal Care explode all trees 258 edit delete
#13 MeSH descriptor Terminally Ill explode all trees 61 edit delete
#14 (symptom™):ti,kw,ab NEAR/2 (control* or relief* or 3222 edit delete

manag®):ti,kw,ab

#15 (palliat* or symptom™*):ti,ab,kw NEAR (palliat* or 2532 edit delete
radiat* or intent*):ti,ab,kw

#16 (#11 OR#12 OR #13 OR #14 OR #15) 5794 edit delete
#17 (#7 AND #10 AND #16) 75 edit delete
#18 (#17), from 2008 to 2011 5 edit delete

Appendix 2. MEDLINE search strategy 2014

1. exp lung neoplasms/

2. carcinoma, non-small-cell lung/
3. (lung adj2 cancer).tw.

4. (lung adj2 carcinomas$).tw.

5. (lung adj2 neoplas$).tw.

6. (pulmonary adj2 neoplas$).tw.

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review) a7
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=1
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=editquery%26qnum=1%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=1%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=2
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=2
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=editquery%26qnum=2%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=2%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=3
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=3
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=3
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=3%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=4
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=4
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=4%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=5
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=5%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=6
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=6%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=7
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=7%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=8
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=editquery%26qnum=8%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=8%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=9
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=9%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=10
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=10%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=11
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=editquery%26qnum=11%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=11%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=12
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=editquery%26qnum=12%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=12%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=13
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=editquery%26qnum=13%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=13%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=14
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=14
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=14%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=15
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=15
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=15%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=16
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=16%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=17
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=17%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0
http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery%26qnum=18
http://onlinelibrary.wiley.com/search-web/cochrane/searchHistory?mode=deletequery%26qnum=18%26uuid=10457ab4-8cb6-4be0-acc9-11c2ab056fc0%26searchKey=10457ab4-8cb6-4be0-acc9-11c2ab056fc0

c Coch rane Trusted evidence.
= . Informed decisions.
1 Li b ra ry Better health. Cochrane Database of Systematic Reviews

7. (lung$ adj2 metast$).tw.

8. exp carcinoma,bronchogenic/

9. exp bronchial neoplasms/

10. (bronch$ adj2 cancer$).tw.

11. (bronch$ adj2 carcinoma$).tw.

12. exp pleural neoplasms/

13.0r/1-12

14, (lung$ or bronch$ or pulmonary).tw.

15. exp carcinoma, squamous cell/

16. exp adenocarcinoma/

17. ((round adj cell) and (carcinomas$ or cancer$)).tw.
18. ((reserve adj cell) and (carcinomas$ or cancer$)).tw.
19. ((large adj cell) and (carcinoma$ or cancers$)).tw.
20. ((squamous adj cell) and (carcinoma$ or cancer$)).tw.
21. adenocarcinoma$.tw.

22. carcinoma, large cell/

23.0r/15-22

24.14 and 23

25.130r24

26. exp radiotherapy/

27. exp radiotherapy, computer-assisted/

28. exp radiation dosage/

29. exp radiotherapy dosage/

30. exp radiotherapy, high-energy/

31. exp radiotherapy,adjuvant/

32. exp dose fractionation/

33. exp brachytherapy/

34. exp radiation oncology/

35. radiotherap$.tw.

36. (thorac$ adj2 radiotherap$).mp.

37. (radiat$ adj2 therap$).mp.

38. (thorac$ adj2 radiat$).mp.

39.irradiation.tw.

40. (endobronch$ adj2 brachytherap$).mp.

41. or/26-40

Palliative radiotherapy regimens for patients with thoracic symptoms from non-small cell lung cancer (Review) 48
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



c Coch rane Trusted evidence.
= . Informed decisions.
1 Libra ry Better health. Cochrane Database of Systematic Reviews

42. exp palliative care/

43. exp terminal care/

44, exp quality of life/

45, (symptoms$ adj2 control$).mp.
46. (symptom$ ad;j2 relief).mp.
47. (symptom$ adj2 manag$).mp.
48. (palliat$ adj2 manag$).mp.
49. exp appetite/

50. exp fatigue/

51. exp cough/

52. exp dyspnea/

53. dyspnoea.tw.

54. exp hemoptysis/

55. haemoptysis.tw.

56. exp chest pain/

57. exp deglutition disorders/
58. exp nausea/

59. exp weight loss/

60. tiredness.tw.

61. exp hoarseness/

62. breathlessness.tw.

63. (symptom$ adj2 palliat$).mp.
64. (palliat$ adj2 radiat$).mp.

65. (palliat$ adj2 intent$).mp.

66. 0r/42-65

67.41 and 66

68.25and 67

69. randomized controlled trial.pt.
70. controlled clinical trial.pt.

71. randomized.ab.

72. placebo.ab.

73. drug therapy.fs.
74.randomly.ab.

75. trial.ab.

76. groups.ab.
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77.0r/69-76

78. exp animals/ not humans.sh.
79.77not78

80.68 and 79

81(201112* or2012* or 2013* or 2014*).em.
80 and 81

Appendix 3. EMBASE Search Strategy 2014
Embase (OVID)

1 exp Lung Tumor/

2 exp lung cancer/

3 exp Lung non Small Cell Cancer/

4 ((lung$ or pulmon$ or bronch$) adj3 (cancer$ or carcinoma$ or neoplas$ or tum?or$ or malignan$ or adenocarcinoams)).tw.
5 respiratory tract tumor/ or exp bronchus cancer/
6 exp bronchus tumor/

7 exp respiratory tract cancer/

8 exp pleura cancer/

9 exp pleura tumor/

10 (lung$ or bronch$ or pleur$ or pulomons$).tw.
11 exp Squamous Cell Carcinoma/

12 exp adenocarcinoma/ 79038

13 exp Large Cell Carcinoma/

14 0r/11-13 170794

1510 and 14 24159

16 or/1-9 318837

17150r16 321481

18 exp Radiotherapy/ 382577

19 exp cancer radiotherapy/

20 exp brachytherapy/

21 radiotherap$.tw.

22 (radiat$ adj2 therap$).tw.

23 ((thorac$ or thorax) adj2 (radio$ or radiat$)).tw.
24 (endobronch$ adj2 brachytherap$).tw.
250r/18-24

26 exp Palliative Therapy/

27 exp Terminal Care/
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28 exp "Quality of Life"/

29 (symptoms$ adj2 (control$ or relief$ or manag$)).tw.

30 ((palliat$ or symptom$) adj2 (palliat$ or radiat$ or intent$)).tw.
31 0r/26-30

32 Crossover Procedure/

33 double-blind procedure/

34 randomized controlled trial/

35 single-blind procedure/

36 (random$ or factorial$ or crossovers$ or cross over$ or placebo$ or assign$ or allocat$ or volunteer$).mp.
37 ((doubls$ or singl$) adj blind$).mp.

38 or/32-37

3917 and 25 and 31 and 38

40 limit 39 to yr="2012 -Current

Appendix 4. Systemic Review Searching Record

Literature search details 2008
Date Restriction & Why 2005 -> update of existing review

Language Restriction & Why - none

Database name Dates Covered No of references No of referencesre-  Finish date of search
found trieved (if screened)

Medline 2005 - present 128 N/A 16.04.09

Premedline 16.04.09 0 16.04.09

Embase 2005- present 761 22.04.09

Cochrane Library 2005-present 9 22.04.09

Total References retrieved (after de-duplication): 878

Any further comments:

Cancerlit not searched as a separate database as the original database absorbed by MEDLINE.
Literature search details 2011

Date Restriction & Why all 2008 -> present (update)

Language Restriction & Why None
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Database name Dates Covered No of references Finish date of search
found
All 2008 ->
Medline 108 09.12.11
Premedline 0 09.12.11
Embase 114 12.12.11
Cochrane Library 5 12.12.11
Web of Science 88 22.12.11
AMED 0 22.12.11
LILACS 0 23.12.11
Biomed Central 0 23.12.11

Total References retrieved (after de-duplication): 227

Optimal Cochrane RCT filter updated.
Literature search details 2014

Date Restriction & Why: Update to all records added to database from Dec 2011 - Jan 2014 inclusive - entry date rather than
publication date used where available

Language Restriction & Why: None

Database name Update 1 No of refs Update 2 No. of refs
2008 - 2011 2011- 2014
date of search date of search
Medline 09.12.11 108 14.01.14 68
Medline in process 09.12.11 0 14.01.14 4
Embase 12.12.11 114 14.01.14 227
Cochrane Library 12.12.11 5 Issue 12014 0
Web of Science 22.12.11 88 14.01.14 64
AMED 22.12.11 0 14.01.14 0
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(Continued)

LILACS 23.12.11 0 14.01.14 0

Biomed Central 23.12.11 0 14.01.14 0

ICTRP Search Portal N/A N/A No date restriction as not 1
searched before

total 364

After de-duplication 330

WHAT'S NEW

Date Event Description
10 November 2014 New citation required and conclusions A new search was run in early 2014. One new study was identi-
have changed fied. A meta-analysis was carried out and the conclusions modi-
fied.
13 March 2012 Amended additional table linked to text
HISTORY

Protocol first published: Issue 2, 2000
Review first published: Issue 2, 2001

Date Event Description
18 September 2008 Amended Converted to new review format.
20 August 2006 New citation required and conclusions Substantive amendment

have changed

CONTRIBUTIONS OF AUTHORS

Fergus Macbeth initiated the review, wrote the protocol and helped with the analysis and writing. Jason Lester updated the review in 2008.
Elizabeth Toy wrote the original version. Bernadette Coles carried out the literature search. Fergus Macbeth and Jason Lester evaluated
the quality of the studies. Fergus Macbeth and Jason Lester extracted the data of included studies.

Bernadette Coles carried out the literature search and Fergus Macbeth, Elizabeth Toy and Rosemary Stevens updated the review in 2014
including a meta-analysis.
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Rosemary Stevens has received honoraria and support to attend conferences from Pierre Fabre and Roche.

Fergus Macbeth is the Chief Investigator of a randomised trial on the effects of anticoagulation in lung cancer patients supported by an
unrestricted educational grant from Pfizer.

Jason Lester has received honoraria and support to attend conferences from Boehringer Ingelheim, Sanofi, Pfizer and Lilly. He has received
financial support for research projects from Sanofi, Novartis and Boehringer Ingelheim.

Elizabeth Toy has received honoraria for invited lectures and served as an advisory board member for Roche, Astra-Zeneca, Lilly,
Boeringher-Ingelheim, Pierre Fabre and Otsuko. She has received conference funding from Roche, Lilly and Boeringher-Ingelheim.

None of these are considered relevant to the content of this review because the companies involved are all pharmaceutical and the review
deals exclusively with the effects of radiotherapy.

2. ACADEMIC/ INTELLECTUAL

Fergus Macbeth was a member of the Medical Research Council Lung Cancer Working Party from 1989 to 1993, when three of the studies
reviewed were either published, or carried out (MRC 1991; MRC 1992; MRC 1996). He was a participant in two of these trials (MRC 1992,
MRC 1996) and author on one (MRC 1996).

SOURCES OF SUPPORT

Internal sources

« NHS Centre for Reviews and Dissemination, University of York, UK.
« Velindre NHS Trust, Cardiff, UK.
« Clinical Effectiveness Support Unit (Wales), Llandough Hospital, Cardiff, UK.

External sources
« No sources of support supplied

DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Since the review was updated in 2006, a meta-analysis has been published assessing the impact of varying radiotherapy regimens on
survival and symptom control Fairchild 2008. In light of this publication it was felt that the feasibility of meta-analysis should be assessed
again.

It was agreed that the 14 studies included in this review were too heterogenous for inclusion in a single meta-analysis. In addition, the
published article divided the regimens in each study into "higher dose" and "lower dose" radiotherapy when sometimes the BEDs were
very similar.

The authors decided to perform a meta-analysis to test the hypothesis that more fractionated radiotherapy treatment would have an effect
on survival and/or symptom control. The authors agreed that a meta-analysis should only be performed if it was possible to do sub-group
analysis by performance status.

The authors considered a sub-group analysis by disease stage but felt that even if the data were available, the majority of the patients
included in the published studies would not have been staged adequately so this was not pursued.

All the original authors were contacted to try and get further data.
INDEX TERMS

Medical Subject Headings (MeSH)

*Palliative Care; Carcinoma, Non-Small-Cell Lung [mortality] [*radiotherapy]; Lung Neoplasms [mortality] [*radiotherapy];
Radiotherapy Dosage; Randomized Controlled Trials as Topic

MeSH check words

Humans
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