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Background: The role of consolidative thoracic radiotherapy (TRT) in stage IV small cell lung cancer
(SCLC) is not uniformly accepted.
Methods: We obtained a list of 13 European medical oncologists from the International Association for
the Study of Lung Cancer (IASLC) and 13 European radiation oncologists from the European Society for
Therapeutic Radiation Oncology (ESTRO). The strategies in decision making for TRT in stage IV SCLC were
collected. Decision trees were created representing these strategies. Frequencies of recommending TRT
were analysed for various parameter combinations based on the objective consensus methodology.
Results: The factors associated with the recommendation for TRT included fitness of the patient, limited
extrathoracic tumour burden, initial bulky thoracic disease and response to chemotherapy. The highest
consensus for TRT was in fit patients with limited extrathoracic tumour burden and initial bulky disease
with either a complete extrathoracic response or partial thoracic response (92% recommend TRT). For
these patients the recommendations were the same for medical and radiation oncologists. In the setting
of partial response (intra- and extra-thoracically) without initial bulky thoracic disease radiation oncol-
ogists were more likely to recommend TRT than medical oncologists. For unfit patients or for patients
with poor overall response to chemotherapy, the majority did not recommend TRT.
Conclusion: European radiation and medical oncologists specializing in lung cancer recommend TRT in
selected patients with stage IV SCLC and restrict its use primarily to fit patients who responded to
chemotherapy with limited extrathoracic tumour burden.
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As a standard of care, patients with stage IV SCLC receive four to
six cycles of palliative chemotherapy (platinum/etoposide). The
Impower 133 trial has shown improvement of progression-free
survival (PFS) and overall survival (OS) when adding atezolizumab
to carboplatin/etoposide and this regimen may become a new
standard of care in suitable patients [1].

The most recent and largest randomized European CREST trial
[2] investigated the role of TRT (10 � 3 Gy) in addition to PCI in
stage IV patients with any response after chemotherapy. The pri-
mary endpoint of OS improvement at 1 year was not met. The 1-
year OS was 28% in the control arm and 33% in the TRT group
(HR 0.84, 95% CI 0.69–1.01, p = 0.066). The 1-year OS in the control
group was similar to the experimental arm in the previous study
comparing PCI after chemotherapy to chemotherapy alone (27%)
[3]. An analysis of patients with residual disease after chemother-
apy (one of the stratification factors) revealed an OS benefit for this
group of patients but not in patients with a complete response in
the thorax after chemotherapy [2].

An unplanned exploratory subgroup analysis demonstrated that
patients with less than four distant metastases and a good
response of distant metastases after chemotherapy, but persistent
thoracic disease, benefitted most from thoracic radiotherapy [4].

A recent European survey showed that after publication of the
CREST trial [2], thoracic radiotherapy (TRT) was used in 85% of
the surveyed centres [5]. Although other prospective [6] and retro-
spective studies [7,8] also showed benefit in local control and sur-
vival, some still question the benefit of TRT.

Given the discussion on the role of TRT in routine clinical prac-
tice, understanding how clinical experts approach a problem is of
interest [9]. Collecting decision making patterns directly from clin-
ical experts provides valuable insights into decision making, espe-
cially in determining which decision criteria are most relevant in
clinical practice, as these may not be recorded in clinical trials,
databases or health records [10,11].

We performed a decision-making analysis on the role of TRT in
the setting of stage IV SCLC amongst experts from the International
Association for the Study of Lung Cancer (IASLC) and the European
Society for Therapeutic Radiation Oncology (ESTRO). The results for
PCI in this setting are reported separately [12], in this analysis
the decision for or against TRT is considered indenpendent of the
indication for PCI, and the decision criteria for or against TRT are
therefore defined independent of PCI.
Methods

In order to avoid specialty bias [13,14] we collected decision
patterns from European medical oncologists (provided by IASLC)
as well as European radiation oncologists (provided by ESTRO)
from a broad range of countries.

ESTRO and IASLC provided a list of 13 European experts each.
The experts are amongst the authors of this manuscript represent-
ing various countries in Europe (Austria, Belgium, France, Ger-
many, Italy, Netherlands, Poland, Spain, Switzerland and the
United Kingdom). Each expert was asked the following question
by email: ‘‘Under which circumstances would you recommend
thoracic radiotherapy/or PCI for stage IV SCLC? Please describe
any disease or patient characteristics relevant for your decision.”

The initial responses were collected and checked for redundan-
cies, ambiguities or missing answers to specific criteria combina-
tions. An iterative bilateral approach with each expert individually
was used to finalize the individual decision trees as described previ-
ously [12,15]. The individual decision trees were anonymized and
used for analysis to obtain information on areas of consensus or dis-
sent based on the objective consensus methodology [16] which is
based on a quantitative comparison of treatment recommendation
from each expert for every single possible combination of parame-
ters. Additionally, criteria precluding TRT that were used by less
than 3 expertswere omitted from the decision tree analysis. Criteria
that were removed were: previous irradiation to the area or pre-
existing thoracic disease that precludes radiotherapy. General crite-
ria, such as the capacity to give informed consent were also
excluded, as they were considered universal.

Six decision criteria were initially evaluated, these included fit-
ness of the patient (fit: yes, no), age (age: young, old), thoracic
response to chemotherapy (thoracic: complete response (CR), par-
tial response (PR), stable disease (SD), progressive disease (PD)),
and extrathoracic response to chemotherapy (extrathoracic: CR,
PR, SD, PD), initial bulky thoracic disease (iBTD: yes, no), limited
extrathoracic tumour burden (LETTB: yes, no). As age was only used
by two participants, it was excluded in the final analysis. Specific
cut-off values for fitness or age were not defined. Similarly, strict
definitions for LETTB and iBTDwere not defined as they represented
a range of answers (for LETTB e.g.: ‘‘max. 3 metastases”, ‘‘no hepatic
metastases‘‘ or ‘‘few small metastases”). Differences in the propor-
tion of experts who recommended TRT amongst radiation andmed-
ical oncologists were tested using two-sided chi-squared tests for
equality of proportions with continuity correction.
Results

Five decision criteria were implemented in this analysis. Multi-
ple participants stated e.g. the presence of ‘‘extensive extrathoracic
disease”, ‘‘limited number of metastases” or ‘‘maximum of 3
metastases”; these criteria were grouped into the binary criterion
‘‘limited extrathoracic tumour burden” (LETTB). Several partici-
pants selected the presence of significant intrathoracic disease or
bulky thoracic disease before chemotherapy – this was summa-
rized as initial bulky thoracic disease (iBTD). Response to
chemotherapy was categorized into intrathoracic and extratho-
racic response. Fitness was also selected as a decision criterion.
Age criterion was only selected by only two medical oncologists
as a contraindication to TRT, this criterion was therefore not
included in the overall analysis.

Fig. 1 displays detailed results based on input from all partici-
pating experts. TRT was recommended by the majority in fit
patients with limited extrathoracic tumour burden and good
response to chemotherapy (CR, PR). Initial bulky thoracic disease
was associated with a slightly higher rate of recommending TRT.
This was true for both medical and radiation oncologists, with a
higher proportion of radiation oncologists recommending TRT
when the thoracic response was partial. In patients with thoracic
CR after chemotherapy, the proportion of medical oncologists rec-
ommending TRT was higher but not statistically significant. TRT
was not recommended in unfit patients and patients with progres-
sive disease by most oncologists. In patients with significant
extrathoracic disease, TRT was only recommended in case of CR
and PR in the thorax in patients otherwise fit and with initial bulky
thoracic disease (majority of 54%).

The recommendation to deliver RT after good response and lim-
ited extrathoracic disease burden was the same between radiation
oncologists and medical oncologists (Table 1). The strongest con-
sensus for TRT was in fit patients with limited extrathoracic dis-
ease burden, intrathoracic partial remission and extrathoracic
good response (CR, PR).
Discussion

In spite of two international randomized phase III trials, there is
no clear consensus as to which patients should be offered TRT in
stage IV SCLC after chemotherapy.



Fig. 1. Decision trees showing the use of thoracic radiotherapy (TRT) in stage IV SCLC amongst medical and radiation oncologists (thoracic and extrathoracic refers to
response to chemotherapy in these respective locations, CR-complete response, PR-partial response, SD-stable disease, PD-progressive disease). iBTD – initial bulky thoracic
disease.

Table 1
Recommendations for TRT in fit patients with limited extrathoracic tumour burden, based on overall response to chemotherapy and initial bulky thoracic disease. IASLC – medical
oncologists, ESTRO – radiation oncologists.

Thoracic response Extrathoracic response Initial bulky disease IASLC ESTRO p-value

CR CR Yes 62% (8/13) 46% (6/13) 0.69
CR CR No 46% (6/13) 38% (5/13) 1
CR PR Yes 54% (7/13) 46% (6/13) 1
CR PR No 38% (5/13) 38% (5/13) 1
PR CR Yes 92% (12/13) 92% (12/13) 1
PR CR No 77% (10/13) 92% (12/13) 0.59
PR PR Yes 62% (8/13) 92% (12/13) 0.16
PR PR No 46% (6/13) 92% (12/13) 0.013

bold p-value was statistically significant.

76 Thoracic radiotherapy in stage IV SCLC
This patterns-of-decision analysis shows that in fit patients
with good response to chemotherapy, with limited extrathoracic
tumour burden, the majority of medical and radiation oncology
experts would recommend TRT in stage IV SCLC. There was varia-
tion in the definition of «limited extrathoracic tumour burden»,
however for comparability a single term (LETTB) was used. In our
survey the definition of LETTB represented answers like ‘‘max. 3
metastases” (based on the CREST subgroup analysis [4]), ‘‘no hep-
atic metastases‘‘ or ‘‘few small metastases” without a specific
numerical cut-off. To date, little information exists to elucidate
varying prognosis amongst patients with different sites or num-
bers of metastases from lung cancer.

Generally, there was an agreement between medical and radia-
tion oncologists. In the setting of CR within the thorax and PR out-
side of the thorax, medical oncologists were marginally more likely
to recommend TRT. In patients with intra- and extrathoracic par-
tial response, radiation oncologists were more likely to recom-
mend TRT than medical oncologists. This may be explained by a
higher proportion of radiation oncologists being convinced by the
CREST subgroup analysis [4], in which the presence or absence of
intrathoracic tumour after completion of chemotherapy was a
stratification factor. The analysis revealed that the difference in
1 yr OS between patients with residual intrathoracic tumour after
chemotherapy was statistically significantly favouring the TRT arm
[17].

Age was not considered in the analysis, however it was selected
as a criterion precluding TRT by two medical oncologists. The
general consensus was that age should not be considered a signif-
icant decision criterion independent of fitness. This is supported by
the CREST trial, in which no significant difference in outcome was
reported between patients below or above the age of 70. It should
be noted that around 10% of included patients had a WHO perfor-
mance score 2, and 8% of patients were over 75 years.

Response to chemotherapy was a significant factor influencing
the recommendation to offer consolidative TRT. CR and PR were
typically associated with a recommendation to offer TRT. The ratio
of intrathoracic to extrathoracic disease is one of the main driving
factors when considering TRT. The results are based on decision
trees populated by experts in the field of SCLC. Although participat-
ing experts were selected by IASLC and ESTRO, both unaware of the
study objective, from a range of countries representing different
practices and health-care systems, a difference in results with a
different selection of experts cannot be excluded and a strict
definition of the term expert was not defined. Whilst it cannot be
excluded, a higher number of experts would probably not signifi-
cantly change the identified trends as the criteria selected and
the trends identified were rather homogeneous. However, the
specific percentages for majorities would quite possibly be a bit
different with a different set of experts. At the time this survey
was done the commonly used treatment regime was carboplatin/
etoposide. How the addition of atezolizumab will change the
implementation of TRT is not currently answered and needs fur-
ther investigation. We phrased the study question openly in order
to avoid suggesting specific parameters or cut-off values. Despite
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this, a set of decision criteria were identified which seem to repre-
sent the relevant decision criteria for most experts in this setting,
we believe future trials and guidelines should take the identified
criteria into account. Whilst majorities were identified in this
analysis, this manuscript does not represent a clinical guideline.

In conclusion, experts from both IASLC and ESTRO, representing
European radiation and medical oncologists specializing in lung
cancer, recommend consolidative TRT in selected patients with
stage IV SCLC and restrict its use primarily to fit patients, who
responded to chemotherapy.
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