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Abstract
Introduction Radiation therapy plays an important role in the management of SCLC both in curative and palliative setting, 
however, conflicting data from clinical trials incite debate over the appropriate use of radiation therapy regarding prophy-
lactic cranial irradiation (PCI) and/or thoracic consolidative in extensive-stage SCLC (ES-SCLC). This survey is conducted 
to evaluate the current pattern of care among Italian radiation oncologists.
Methods In June 2016, all Italian radiation oncologists were invited to a web-based survey. The survey contained 34 ques-
tions regarding the role of RT in SCLC. Questions pertaining the role of RT in the clinical management of both limited-stage 
(LS) and ES-SCLC were included.
Results We received 48 responses from Italian radiation oncologists. More than half of respondents had been practicing for 
more than 10 years after completing residency training and 55% are subspecialists in lung cancer. Preferred management 
of LS-SCLC favored primary concurrent chemoradiotherapy (89%), even if the 36.9% usually delivered RT during or after 
the cycle 3 of chemotherapy, due to organizational issues. The most common dose and fractionation schedule in this setting 
was 60 Gy in 30 once-daily fractions. Furthermore, almost all respondents recommended PCI in patients with LS-SCLC. 
For ES-SCLC scenario, chemotherapy was defined the standard treatment by all respondents. PCI was recommended in 
ES-SCLC patients with thoracic complete remission (63% of respondents), with thoracic partial response (45%) and with 
thoracic stable disease (17%) after first-line chemotherapy. Lastly, the thoracic consolidative RT was recommended by 51% 
of respondents in patients with ES-SCLC in good response after first-line chemotherapy and a great variability was shown 
in clinical target volume definition, doses and fractionation schedules.
Conclusions Our analysis showed a high adherence to current guidelines among the respondents in regard to chemoradiation 
approach in LS-SCLC patients and to PCI indications and doses. The great variability in radiation therapy doses and volumes 
in the thoracic consolidative radiotherapy in ES-SCLC is concerning. Future clinical trials are needed to standardize these 
treatment approaches to improve treatment outcomes among patients with ES-SCLC.
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Introduction

Small cell lung cancer (SCLC) accounts for about 10–15% of 
all lung cancer cases. It is usually related to smoking habits 
and it tends to show a rapid systemic spread, meaning it is 
often diagnosed in advanced stages [1].

Radiation therapy (RT) plays an important role in the man-
agement of SCLC, both in curative and palliative setting. Con-
current chemoradiotherapy (CCRT) in limited-stage SCLC 
(LS-SCLC) is widely adopted due to the strong evidence sup-
porting the use of thoracic RT concurrently with platinum-
based chemotherapy to improve overall survival (OS) [1–4]. 
Although the role of thoracic RT is well-established in the 
management of LS-SCLC, the optimal radiation dose and 
fractionation schedule is still under investigation [5, 6], as 
well as target delineation and optimal timing of concurrent 
chemotherapy.

On the other hand, chemotherapy is the cornerstone treat-
ment for extensive stage (ES-SCLC) and four to six cycles of 
platinum-based systemic therapy represent the current stand-
ard of care [2, 3]. However, ES-SCLC prognosis is still poor, 
with a median OS of 7–11 months [2, 3]. Studies investigating 
other systemic approaches, as target therapy or maintenance 
chemotherapy, have not shown significant improvement [6, 7]. 
Consolidative thoracic radiotherapy (CTRT) seems to be bene-
ficial in patients with ES-SCLC who achieved a response after 
primary chemotherapy, as shown by a recently published phase 
III randomized trial conducted on 498 adults with advanced 
SCLC from 42 hospitals [8].

In addition, prophylactic cranial irradiation (PCI) following 
response to induction chemotherapy provided a survival ben-
efit in a phase III trial [9] and it is currently recommended for 
responders with either LS- or ES-SCLC [2, 3]. However, the 
risk for late radiation effects and other clinical factors might 
impact on its routinary use [6, 10, 11].

For all these reasons, the management of LS- and ES-SCLC 
can be highly variable between different Oncology Centers 
and it is likely to be guided by clinician experience and local 
patterns of practice.

The aim of this survey was to evaluate the current man-
agement of SCLC in Italy and to highlight areas of potential 
improvement, if needed. In particular, we designed this survey 
to assess Italian Radiation Oncologists attitude regarding both 
PCI and CTRT in LS-SCLC and ES-SCLC, and what factors 
influence physicians’ clinical recommendations.

Methods

The study was approved by Associazione Italiana di Radi-
oterapia Oncologica (AIRO). An online web-based survey 
was planned and then developed using Survey Monkey 

software (http://www.surve ymonk ey.com). An e-mail with 
the link to the web-based questionnaire was sent to all AIRO 
members. A first call was originally sent on June 6 2016, and 
a reminder 1 month later, to maximize response rate.

The survey contained 34 questions regarding the manage-
ment of SCLC, and particularly the role of CTRT and PCI in 
ES-SCLC. Physicians were first asked details about demo-
graphics and clinical experience: years since residency com-
pletion, number of patients affected with SCLC treated in the 
past years, practice setting and basic knowledge. Questions 
about the role of RT in the clinical management of both 
LS- and ES-SCLC were then presented. Factors influenc-
ing the use of PCI, the timing and choice of RT regimens, 
the role of multidisciplinary case discussion and RT plan-
ning techniques and delivery were also evaluated. Table 1 
provides a complete list of all questions. The survey was 
intentionally structured to keep an average completion time 
within 10 min. All answers (including partial responses) 
were deemed eligible for analysis using descriptive statistics. 
Ethical approval was not required for this study.

Results

Demographics

The survey was sent to 812 addresses. Forty-eight responses 
were received, representing 6% of all Italian radiation oncol-
ogists registered as member of AIRO.

The level of experience of the respondents varied: three 
radiation oncologists (6%) have been working in a radia-
tion oncology department for less than 5 years, 15 (32%) 
for 5–10 years and 29 (61.7%) for more than 10 years. The 
median number of newly diagnosed SCLC patients seen 
annually was more than 20 for only 4 (8.33%) radiation 
oncologists, less than 10 for 19 (39.58%) and between 10 
and 20 for over half of respondents. 55% are subspecialists 
in lung cancer.

The rate of multidisciplinary case-discussion was 82.98%.

Management of limited‑stage SCLC

Radiation oncologists were asked to select the chemoradia-
tion approach in “fit” patients with LS-SCLC. The major-
ity (89.58%) indicated that they would offer CCRT, but 
only 27.08% use this approach in all fit patients; 31.25% of 
respondents offer CCRT in less than 20% of all fit patients 
with LS-SCLC and 18.75% in no more than a half of the fit 
patients. When a concurrent approach is used, most clini-
cians usually deliver RT during cycle 1 or 2 of chemotherapy 
(56.2%), rather than during cycle 3 (36.9%). We asked to 
define the cause of radiation delay: more than half of the 
respondents declared to have organizational issues.

http://www.surveymonkey.com
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Concerning the definition of clinical target volume 
(CTV), 22.9% answered that they would include the entire 
pre-chemotherapy disease extent in the CTV, while 27% 
would outline only the current measurable disease (post-
chemotherapy residual disease, identified by CT scan 
and/or 18 FDG PET-CT) and 50% would define the CTV 
somewhere “in between” the pre-chemotherapy and the 
residual disease, often with two separated volumes and 

with different dose levels. PET-CT was commonly used 
(95.3%) to delineate target volume.

Thoracic RT fractionation schedule was 60 Gy in 30 frac-
tions for more than 54% of respondents. 3D-CRT, IMRT 
and VMAT were used by 42.55, 19 and 38.3%, respectively.

Recommendation of PCI Almost all radiation oncologists 
(97.92%) usually recommend PCI to their patients. Respond-
ents were more keen to perform PCI in LS-SCLC patients 

Table 1  Survey questions posed to respondents. pt patient, pts 
patients, CCRT  concurrent chemoradiotherapy, SCRT  sequential 
chemoradiotherapy, PCI prophylactic cranial irradiation, CHT chem-

otherapy, MDT multidisciplinary team, PR partial response, CR com-
plete response, CTRT  consolidative thoracic radiotherapy

Demographics

Which is your working position?
For how long have you been working in a radiation oncology department?
Are radiation oncologists of your department divided into pathology-oriented groups? Are you part of the “lung cancer team”?
How many pts with newly diagnosed LS-SCLC came to your department in the last year?
Do you have a MDT discussion for SCLC cases in your institution?
How many cases are discussed by the MDT before starting treatments?
How many pts with newly diagnosed ES-SCLC came to your department in the last year?
How many pts with ES-SCLC in PR/CR after CHT underwent CTRT in your department during the last year?
How many pts with ES-SCLC are re-discussed by the MDT after CHT?

Management of LS-SCLC

Which chemoradiotherapy timing would you suggest in a fit pt with LS-SCLC?
How many fit pts affected with LS-SCLC undergo CCRT?
When do you usually start RT in pts undergoing CCRT?
Why some fit pts who could be treated with CCRT undergo SCRT instead?
Do you usually perform a planning PET-CT?
 If you do: in which cases do you perform a PET-CT?
 If you don’t: why don’t you perform a PET-CT?

Which volumes do you outline in planning RT?
Which fractionation schedule do you usually choose for CCRT?
Which fractionation schedule do you usually choose for SCRT?
What is the total dose you usually deliver?
Which radiation technique do you usually choose for thoracic RT?
Do you usually perform PCI?
In which cases do you perform PCI?
Which fractionation schedule do you usually choose for PCI?

Management of ES-SCLC

How many pts with ES-SCLC undergo a staging PET-CT in your institution?
Which first-line treatment is usually chosen for ES-SCLC in your institution?
How many cycles of CHT are usually performed in ES-SCLC?
How many pts with ES-SCLC with PR/CR after CHT are usually sent to your Department to perform PCI?
How many pts with ES-SCLC with PR/CR after CHT are usually sent to your Department to perform CTRT?
When do you think CTRT is appropriate among pts with PR/CR after CHT?
Do you usually perform a planning PET-CT for CTRT?
Which volumes do you outline in planning CTRT?
Which fractionation schedule do you usually choose for CTRT?
Which is the total dose you usually deliver in CTRT?
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who achieve only complete (38.3%) or complete and/or par-
tial clinical response (72.34%) after systemic chemotherapy. 
Thirty-four percent recommends PCI also in patients with 
stable disease after first-line chemotherapy; regarding ES-
SCLC, 63.83% suggests PCI in patients with complete tho-
racic remission after chemotherapy, 44.68% also in patients 
with partial thoracic response and 17.02% in patients with 
stable thoracic disease too. Only one radiation oncologist 
would perform PCI in all patients irrespective of response 
to chemotherapy. PCI schedule is 25 Gy in 10 daily fractions 
for the majority of respondents.

Role of thoracic consolidative RT in ES‑SCLC

Almost all clinicians (97.87%) recommend 6 cycles (46.7%) 
or 4–5 cycles (48.89%) of cisplatin and etoposide as first-line 
chemotherapy in patients with ES-SCLC.

Among respondents, 51% estimated a frequency of radio-
therapy consultation for CTRT in more than 70% of patients 
with ES-SCLC responding to systemic therapy, as shown 
in Table 2.

Moreover, we asked to estimate the number of patients 
with ES-SCLC undergoing CTRT. The majority of radiation 
oncologists (71.7%) treats on average less than 10 patients 
per year; only 6.52%, as showed in Table 3, treats more than 
20 patients per year.

Fifty-one percent would offer CTRT in all ES-SCLC 
patients with good response (complete or partial) after first-
line chemotherapy. The responses, divided into different 
clinical scenarios, are listed in Table 4. Respondents were 
allowed to choose more than one option for this question.

Regarding the definition of clinical target volume (CTV), 
8.89% of respondents asserted that they would include the 
entire pre-chemotherapy thoracic disease extent in the CTV, 
55.56% would treat only the post-chemotherapy residual 
disease and 35.56% would define the CTV somewhere “in 
between” the pre-chemotherapy and the residual disease, 
with two separated volumes and different dose levels. PET-
CT appeared to be commonly used (79.2%) to delineate 
target volume. The survey allowed respondents to pick the 
following thoracic doses and fractionation schedule: 30 Gy 
in 3 Gy per fraction, 45 Gy in 3 Gy per fraction, 54–60 Gy in 
2 Gy per fraction, > 60 Gy in 2 Gy per fraction and 45 Gy in 

hyperfractionation. The distribution of recommended sched-
ule by survey respondents was showed in Fig. 1.

Discussion

The results of this radiation oncology Italian survey show 
the variability of practice occurring in the treatment of both 
LS and ES- SLCL. Historical trials have established CCRT 
as the mainstay of treatment for LS-SCLC and two meta-
analyses published in 1992 reported an absolute survival 
benefit of 5.4% at 3 years and an improvement in local con-
trol from 24 to 47% at 2 years with CCRT [2–5, 12].

In our survey, we observed a general consensus on con-
current chemoradiation approach, although the proportion 
of treated CCRT patients in the actual clinical practice is 
quite low.

The timing of RT was not unanimous, with CCRT start-
ing early, within the 2nd cycle, for 55.32% of respondents. 
Furthermore, there is no accordance in literature regarding 
CCRT timing [13, 14]. De Ruysscher et al. [15] have con-
ducted a systematic review and literature-based meta-analy-
sis to establish the most effective way of combining chest RT 
with chemotherapy for patients with LS-SCLC. The authors 
conclude that “when platinum-based chemotherapy concur-
rently with chest RT is used, the 2- and 5-year survival rates 
of patients with LS-SCLC may be in favor of early chest 

Table 2  Estimated frequency of radiotherapy consultation for tho-
racic consolidative RT

Estimated percentage of patients undergoing RT consulta-
tion for CTRT in respondents’ practice (%)

% of 
respond-
ents

< 20 21.3
20–50 27.6
> 70 51.1

Table 3  Estimated proportion of patients in respondent’s practice 
who received thoracic consolidative RT in the last year

Estimated percentage of patients receiving CTRT 
in respondent’s practice in the last year

% of respondents

< 10 71.74
10–20 21.74
20–30 6.52

Table 4  Recommendation of survey respondents to administer CTRT 
according to response to systemic therapy in thorax and metastatic 
sites for ES-SCLC

CR complete response, PR partial response

Clinical scenario % of respondents 
recommending thoracic 
RT

CR in thorax and CR in metastatic sites 4.26
CR/RP in thorax and CR in metastatic sites 25.53
RP in thorax and CR in metastatic sites 23.40
CR/RP in thorax regardless of metastatic 

response
2.13

All previous 59.57
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radiotherapy, with a significant difference if the overall treat-
ment time of chest radiation is less than 30 days”.

The increasing use of dose escalation was also demon-
strated (25% of respondents would offer > 60 Gy), according 
to previous prospective trials [16, 17]. A number of stud-
ies have shown that hyperfractionated radiotherapy was 
associated with promising results [18, 19]. The Intergroup 
0096 trial showed that 45 Gy/1.5 Gy per fraction, delivered 
twice-daily over 3 weeks with concurrent cisplatin–etopo-
side, was superior to 45 Gy/1.8 Gy per fraction, once a day 
over 5 weeks [20]. Twice-daily radiotherapy improved 5 year 
survival from 16 to 26% at the cost of an increase in grade 
3–4 oesophagitis from 16 to 32%. In our survey, 81.25% 
of respondents recommended a conventionally fractionated 
radiotherapy; only 12.5% would offer hyperfractionation. 
The poor adoption of this regimen in routine practice is 
probably due to logistical issues and increased toxicity.

A large multicenter international randomized phase III 
trial of CCRT in LS-SCLC (CONVERT TRIAL) compar-
ing 45 Gy in 30 twice-daily fractions with 66 Gy in 33 daily 
fractions has been completed and preliminary results were 
presented at the 2016 ASCO Annual Meeting [21]. In this 
study, there was no statistically significant OS difference 
between the RT groups. One–year survival was 83% for the 
twice-daily RT arm and 76% for the daily arm. These incon-
clusive results suggest that both the schedules can be used in 
this setting. The ongoing randomized trial CALGB 30610 
should shed more light on this issue. This randomized phase 
III trial is comparing three different chest radiation therapy 
regimens (70 Gy/2 Gy daily over 7 weeks, 61.2 Gy/1.8 Gy 
daily for 16 days followed by 1.8 Gy twice-daily for 9 days 
and 45 Gy/1.5 Gy twice-daily over 3 weeks),to investigate 
their safety and efficacy in LS-SCLC.

The use of PCI for LS-SCLC entered routine practice 
in 1999 after the publication of an individual patient’s 
data meta-analysis of seven trials [22]. The meta-analysis 
published by Auperin et al. did not show an effect on OS 
according to different fractionation schemes. A second 
meta-analysis with nearly identical results confirmed that 
PCI reduced the incidence of brain metastases and provided 
survival benefit [23]. Most recently, a phase III randomized 

trial was conducted to define the standard of care of PCI for 
LS-SCLC [24]. Patients in complete remission after first-line 
chemotherapy and thoracic radiotherapy were randomized 
to 25 Gy in 10 fractions or 36 Gy delivered with either con-
ventional fractionation or an accelerated hyperfractionated 
regimen in 24 fractions (twice-daily 1.5 Gy per fraction). 
This study showed a non-significant reduction in the occur-
rence of brain metastasis, but a worsening of overall sur-
vival in the high dose group at 2 years (42% versus 37%, 
P = 0.05). A more recent retrospective study of a large num-
ber of patients with LS-SCLC suggests that elderly patients 
with large tumors may not benefit from PCI in terms of OS, 
even after a complete response to definitive chemoradiation 
therapy [25].

Most Italian radiation oncologists (97,96%) would offer 
PCI not only in patients in complete remission, but even in 
patients with partial or stable response after chemotherapy 
and dose and fractionation schedule was almost unanimously 
25 Gy in 10 daily fractions.

The use of PCI has been evaluated in patients with ES-
SCLC who responded to initial chemotherapy. The earli-
est meta-analysis [22] included 14% of patients with stage 
IV disease and showed a benefit that was similar to that 
of limited-stage disease, but only in patients with complete 
response to systemic treatment.

As clearly reported by Kim, to date, there have been 
two clinical trials with opposite results regarding PCI for 
patients with ES-SCLC [26]. A phase III study from Euro-
pean Organization for Research and Treatment of Cancer 
(EORTC) randomized 286 patients to either PCI or no 
radiation after any response to chemotherapy [9]. This trial 
showed a statistically significant improvement in median OS 
in the PCI group, but it was recently debated, because rou-
tine pre-PCI brain imaging was not performed, and concerns 
about long-term neurocognitive dysfunction arose [27]. A 
Japanese trial, presented to the 2016 ASCO annual meeting, 
randomized patients with ES-SCLC and a negative mag-
netic resonance of the brain to PCI or no radiation after any 
response to chemotherapy [28]. The interim analysis of this 
study found no superiority for the PCI group and the study 
was terminated. The investigators reported inferior survival 

Fig. 1  Distribution of recommended radiation therapy sched-
ules for CTRT by survey respondents. Color: violet—30  Gy/3  Gy 
per fraction (26%); green—45  Gy/3  Gy per fraction (15.22%); 

yellow—54–60  Gy/2  Gy per fraction (54.35%); light 
blue—> 60 Gy/2 Gy per fraction (2.17%); red—45 Gy BID (2.17%)
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rates for the patient group undergoing PCI. A recent propen-
sity score matched analysis showed that treatment with PCI 
(n¼ 473) was associated with improved survival (hazard 
ratio, 0.66; 95% confidence interval, 0.60–0.74; P < 0.0001), 
in terms of median OS (13.9 vs. 11.1 months; P < 0.0001), 
as well as 1- and 2-year OS (61.2 vs. 44.0 and 19.8 vs. 
11.5%, respectively; P < 0.0001) [29]. Despite the conflict-
ing studies, according to our survey, most of respondents 
would offer PCI with even a partial or minimal response 
to initial therapy. Also, a recent analysis of practice pattern 
among US radiation oncologists revealed that 98% offers 
PCI to patients with ES-SCLC after a response to systemic 
chemotherapy, according to current National Comprehensive 
Cancer Network guidelines [30, NCCN].

The use of thoracic consolidation RT for patients with 
ES-SCLC who achieved clinical response to chemotherapy 
is supported by current NCCN guidelines, but patient selec-
tion and RT doses and volumes are not well-defined in lit-
erature. Past studies showed mixed results with no definite 
support for consolidation thoracic RT in this set of patients 
[NCCN 31–34]. More recently, Jeremic et al. published the 
first trial to address the use of radical thoracic RT given with 
modern platinum–etoposide chemotherapy in ES-SCLC 
[35]. In this study, thoracic RT achieved significantly better 
results than CT alone (patients in both arms underwent PCI): 
the median survival was 17 months versus 11 months, and 
5-year OS rate was 9.1% versus 3.7%, respectively. More 
than 15 years after this study, the Duch Chest Radiotherapy 
in Extensive Stage (CREST) trial was published [8]. Patients 
with ES-SCLC who achieved any response to 4–6 cycles 
of platinum–etoposide chemotherapy were randomized to 
receive either thoracic RT (30 Gy in 10 fractions) and PCI or 
PCI alone. This trial showed an increase in PFS and OS with 
thoracic RT, with nearly a 50% reduction of intrathoracic 
recurrences. A more recent SEER (Surveillance, Epidemi-
ology, and End Results Program) database analysis showed 
an improvement in 2-year OS from 2.5 to 6% and median 
OS from 4 to 7 months with thoracic RT in patients with 
ES-SCLC [36].

Additional analysis on the CREST data demonstrated that 
only patients with residual intrathoracic disease following 
chemotherapy had a benefit from thoracic RT [37]. In our 
survey, 51% of respondents would offer thoracic RT in all 
ES-SCLC patients with good response (complete or par-
tial) after first-line chemotherapy, despite the CREST trial 
results.

The major limit of the present study is the low response 
rate (6%), although this is similar to other oncology surveys 
(10%) [38, 39]. One possible reason is that usually only cli-
nicians who are interested in the topic or who deal with 
it in their daily practice tend to complete the survey. This 
would definitely lower the response rate. As a matter of fact, 
when we asked if in the RT Center, clinicians were divided 

into anatomical district-based groups, > 55% answered they 
were dedicated (also) to lung cancer, 36% that they were not 
dedicated to any disease, and only 9% of respondents was 
not involved in lung tumor treatment. Moreover, “young” 
specialists or in training clinicians might be hesitant to 
answer questionnaires about such a specific topic: only 6% 
of respondents have less than 5 years of experience in RT. 
Furthermore, as for all surveys, wording of questions and 
limited available information or response options provided 
may have influenced the results.

Our paper represents the first survey on SCLC open ques-
tions in Italian radiation oncology scenario and its results 
can help to optimize the treatment of SCLC.
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