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Treatment of Small Cell Lung Cancer

prehensive chemistry panel with renal and 
hepatic function tests, CT of the chest and 
abdomen with intravenous contrast or CT scan 
of the chest extending through the liver and 
adrenal glands, MRI or CT of the brain, and 
bone scan  (Grade 1B) .  

  Background:    Small cell lung cancer (SCLC) is a lethal disease for which there have been only 
small advances in diagnosis and treatment in the past decade. Our goal was to revise the 
evidence-based guidelines on staging and best available treatment options. 
  Methods:    A comprehensive literature search covering 2004 to 2011 was conducted in MEDLINE, 
Embase, and fi ve Cochrane databases using SCLC terms. This was cross-checked with the authors’ 
own literature searches and knowledge of the literature. Results were limited to research in 
humans and articles written in English. 
  Results:    The staging classifi cation should include both the old Veterans Administration staging 
classifi cation of limited stage (LS) and extensive stage (ES), as well as the new seventh edition 
American Joint Committee on Cancer/International Union Against Cancer staging by TNM. The 
use of PET scanning is likely to improve the accuracy of staging. Surgery is indicated for carefully 
selected stage I SCLC. LS disease should be treated with concurrent chemoradiotherapy in 
patients with good performance status. Thoracic radiotherapy should be administered early in 
the course of treatment, preferably beginning with cycle 1 or 2 of chemotherapy. Chemotherapy 
should consist of four cycles of a platinum agent and etoposide. ES disease should be treated 
primarily with chemotherapy consisting of a platinum agent plus etoposide or irinotecan. Prophy-
lactic cranial irradiation prolongs survival in those individuals with both LS and ES disease who 
achieve a complete or partial response to initial therapy. To date, no molecularly targeted therapy 
agent has demonstrated proven effi cacy against SCLC. 
  Conclusion:    Evidence-based guidelines are provided for the staging and treatment of SCLC. 
LS-SCLC is treated with curative intent with 20% to 25% 5-year survival. ES-SCLC is initially 
responsive to standard treatment, but almost always relapses, with virtually no patients surviving 
for 5 years. Targeted therapies have no proven effi cacy against SCLC  .  
  CHEST 2013; 143(5)(Suppl):e400S–e419S  

  Abbreviations:  ACCP  5  American College of Chest Physicians; ACE  5  doxorubicin, cyclophosphamide, and etoposide; 
BED  5  biologically effective dose; CAV  5  cyclophosphamide, doxorubicin, and vincristine; CR  5  complete response; ECOG  5  
Eastern Cooperative Oncology Group; EP  5  etoposide plus cisplatin; ES  5  extensive stage; FDG  5   18 F-fl uorodeoxyglucose; 
Gy  5  Gray; HR  5  hazard ratio; IASLC  5  International Association for the Study of Lung Cancer; IP  5  irinotecan and cisplatin; 
LS  5  limited stage; MST  5  median survival time; NCCTG  5  North Central Cancer Treatment Group; PCI  5  prophylactic 
cranial irradiation; PS  5  performance status; RT  5  radiation therapy; SCLC  5  small cell lung cancer; SEER  5  Surveillance 
Epidemiology and End Results; SER  5  start of any treatment and the end of thoracic radiotherapy; TEP  5  treatment 
with etoposide plus cisplatin;TRT  5  thoracic radiotherapy; VALSG  5  Veterans Administration Lung Study Group 

 Treatment of Small Cell Lung Cancer   
 Diagnosis and Management of Lung Cancer, 
3rd ed: American College of Chest Physicians 
Evidence-Based Clinical Practice Guidelines 

  James R.   Jett ,  MD ,  FCCP ;  Steven E.   Schild ,  MD ;  Kenneth A.   Kesler ,  MD ,  FCCP ; 
and  Gregory P.   Kalemkerian ,  MD    

      Summary of Recommendations 

  2.4.1 In patients with small cell lung cancer  
 (SCLC) (proven or suspected), a staging eval-
uation is recommended consisting of a medical 
history and physical examination, CBC and com-
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  4.3.1. In patients with LS-SCLC, early chemora-
diotherapy, with accelerated hyper-fractionated 
radiation therapy (twice-daily treatment) con-
currently with platinum-based chemotherapy, 
is recommended  (Grade 1B) .  

  4.3.2. In patients with LS- or ES-SCLC who 
achieve a complete or partial response to initial 
therapy, prophylactic cranial irradiation is rec-
ommended  (Grade 1B) .  

  Remark:  The regimen of 25 Gy in 10 daily fractions 
has the greatest supporting data for safety and effi cacy. 

  4.3.3. In patients with ES-SCLC who have com-
pleted chemotherapy and achieved a complete 
response outside the chest and complete or par-
tial response in the chest, a course of consolida-
tive thoracic radiotherapy (TRT) is suggested  
(Grade 2C) .  

  6.1.1. In patients with either LS- or ES-SCLC, 
four to six cycles of platinum-based chemotherapy 
with either cisplatin or carboplatin plus either 
etoposide or irinotecan is recommended over 
other chemotherapy regimens  (Grade 1A) .  

  7.1.1. In patients with relapsed or refractory 
SCLC, the administration of second-line, single-
agent chemotherapy is recommended  (Grade 1B) .  

  Remark:  Reinitiation of the previously administered 
fi rst-line chemotherapy regimen is recommended in 
patients who relapse  .  6 months from completion of 
initial chemotherapy. Enrollment in a clinical trial is 
encouraged. 

  8.1.1. In elderly patients with LS-SCLC and 
good performance status (PS) (Eastern Cooper-
ative Oncology Group [ECOG]   0-2), treatment 
with platinum-based chemotherapy plus TRT is 
suggested, with close attention to management 
of treatment-related toxicity  (Grade 2B) .  

  8.1.2. In elderly patients with ES-SCLC and 
good PS (ECOG   0-2), treatment with carbopla-
tin-based chemotherapy is suggested  (Grade 2A) .  

  8.1.3. In elderly patients with SCLC and poor 
PS, treatment with chemotherapy is suggested 
if the poor PS is due to SCLC  (Grade 2C) .  

 The National Cancer Institute Surveillance Epide-
miology and End Results (SEER) database reports 

that small cell lung cancer (SCLC) currently accounts 
for 13.6% of all lung cancers.  2   SCLC is generally a 

  2.4.2. In patients with clinically limited-stage 
(LS)-SCLC, PET imaging is suggested  (Grade 2C) .  

  Remark:  If PET is obtained, then bone scan may be 
omitted. 

  2.4.3. In patients with SCLC, it is recom-
mended that both the Veterans Administration 
system (LS vs extensive stage [ES]) and the Amer-
ican Joint Committee on Cancer/International 
Union Against Cancer seventh edition system 
(TNM) should be used to classify the tumor stage  
(Grade 1B) .  

  3.1.1. In patients with clinical stage I SCLC, who 
are being considered for curative intent sur-
gical resection, invasive mediastinal staging and 
extrathoracic imaging (head MRI/CT and PET or 
abdominal CT plus bone scan) is recommended  
(Grade 1B) .  

  3.1.2. In patients with clinical stage I SCLC after 
a thorough evaluation for distant metastases and 
invasive mediastinal stage evaluation, surgical 
resection is suggested over non-surgical treat-
ment  (Grade 2C) .  

  3.1.3. In patients with stage I SCLC who have 
undergone curative-intent surgical resection, 
platinum-based adjuvant chemotherapy is rec-
ommended  (Grade 1C) .  
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ipsilateral supraclavicular lymph nodes; and (3) pri-
mary tumor and regional nodes that can be encom-
passed adequately in a reasonably safe radiation portal. 
ES disease is defi ned as disease that cannot be classi-
fi ed as LS disease, including malignant pleural or peri-
cardial effusions, contralateral hilar or supraclavicular 
lymph nodes, and hematogenous metastases. In 1989, 
the International Association for the Study of Lung 
Cancer (IASLC) proposed a modifi ed staging system 
in which LS was expanded to include contralateral 
mediastinal or supraclavicular lymph node metasta-
ses and ipsilateral pleural effusions independent of 
cytology.  6   A single-institution retrospective review of 
109 patients with SCLC suggested that the IASLC 
staging system had better prognostic discrimination 
than the VALSG scheme.  7   In practice, most physi-
cians and clinical trials blend the VALSG and IASLC 
criteria by considering contralateral mediastinal and 
ipsilateral supraclavicular lymph node involvement to 
be LS. Determining the classifi cation of contralateral 
supraclavicular or hilar lymph node involvement 
remains controversial, with treatment usually deter-
mined individually based on the ability to include 
these regions in a safe radiotherapy port. 

 Recently, it has been proposed that the newly revised 
TNM staging classifi cation for lung cancer (American 
Joint Committee on Cancer seventh edition)  8   should 
replace the VALSG system for the staging of SCLC. 
This recommendation is based on a prognostic anal-
ysis of 8,088 patients with SCLC in the IASLC 
data base.  9,10   In clinically staged patients without hema-
togenous metastases, both the cT and cN descrip-
tors were discriminatory for overall survival (both 
 P   ,  .0001), although there was no signifi cant differ-
ence between cN0 and cN1.  9   The overall clinical 
stage I to IV groupings were also predictive of overall 
survival, and this fi nding was validated in a cohort of 
4,884 patients with SCLC from the SEER registry.  9   
Interestingly, the survival rates of patients with pleu-
ral effusions, but otherwise LS disease, were inter-
mediate between those of patients with LS without 
effusion and patients with ES, regardless of pleural 
fl uid cytology. There were insuffi cient data to deter-
mine the prognostic impact of contralateral supra-
clavicular lymph node involvement compared with 
ipsilateral supraclavicular or contralateral medias-
tinal lymph node involvement. A separate analysis 
of 349 patients in the IASLC database with SCLC 
pathologically staged by complete (R0) resection also 
demonstrated the prognostic impact of the T and 
N classifi ers.  10   Using the American Joint Committee on 
Cancer seventh edition TNM system, the pathologic 
stage I to IV groupings also correlated with overall sur-
vival, although only the differences between stages II 
and III, and III and III, achieved statistical signifi -
cance.  10   Independently, an analysis of 10,660 patients 

rapidly growing cancer with a tendency for early 
metastases. To date, no study has suggested any ben-
efi cial role of screening with low-dose CT scans for 
SCLC.  3   

 This document represents an evidence-based guide-
line based on a literature review that covered mate-
rial since 2004, which overlaps the last American 
College of Chest Physicians (ACCP) literature review 
for the 2007 guidelines. Since the publication of the 
2007 guidelines, there have been limited changes in 
diagnosis and staging for SCLC and no substantial 
changes in treatment of or improvement in survival 
from this disease. The median survival for limited-
stage (LS) disease is 18 to 24 months with a 5-year 
survival of 20% to 25%. For extensive-stage (ES) 
disease, the median survival is 9 to 10 months, with 
 ,  10% of patients alive at 2 years. Many new drugs 
have been tested in patients with SCLC, with mostly 
negative results. To date, no molecularly targeted 
therapy has demonstrated a benefi t in SCLC. 

 1.0 Methods 

 To identify relevant studies, a team of research librarians and 
authors conducted a comprehensive literature search using SCLC 
terms and an adapted therapy hedge from MEDLINE’s Clinical 
Queries, optimized for sensitivity.  4   The search was conducted in 
MEDLINE, Embase, and fi ve Cochrane databases (Cochrane 
Database of Systematic Reviews, Database of Abstracts of Reviews 
of Effects, Cochrane Central Register of Controlled Trials, Health 
Technology Assessment, and NHS Economic Evaluation Database). 
Results were limited to human and English-language abstracts 
and articles published from 2004 to 2011. The search done for the 
2007 guidelines was through March 2005, so this current search 
overlapped the previous guidelines search by approximately 1 year. 
The search strategy and results are available on request. The search 
was structured around the following patient, intervention, com-
parator, outcome (PICO) questions: 

 1. In patients with SCLC, what is the ability of PET imaging to 
determine the stage of cancer? 

 2. In patients with LS-SCLC, how do the parameters of tho-
racic radiotherapy (TRT) affect survival? 

 3. In patients with ES-SCLC, what is the survival after treat-
ment with chemotherapy, including novel and targeted 
agents? 

 4. In elderly patients with SCLC, what is the survival and tox-
icity after treatment with chemotherapy or radiation? 

 2.0 Staging of SCLC 

 2.1 Staging Systems 

 The Veterans Administration Lung Study Group 
(VALSG) two-stage classifi cation scheme has been 
used routinely for the clinical staging of SCLC.  5   The 
VALSG system defi nes LS disease as (1) disease con-
fi ned to one hemithorax, although local extension may 
be present; (2) no extrathoracic metastases except for 
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include contrast-enhanced CT scans of the chest and 
abdomen, bone scan, and MRI or CT scan of the brain. 
MRI scans detect brain metastases in 10% to 15% of 
asymptomatic patients with SCLC at initial diagnosis, 
including 12% of patients with otherwise LS-SCLC.  12,13   
Bone marrow aspiration and biopsy can detect meta-
static SCLC cells in 15% to 30% of patients at diagnosis.  14-16   
However,  ,  5% of patients will have bone marrow 
involvement as the only site of metastatic disease.  14-16   
Therefore, routine bone marrow examination is not 
indicated and should be reserved for patients with 
peripheral cytopenia and no other evidence of meta-
static disease. 

 2.3 PET Scan in SCLC 

 The use of PET scans in the initial staging of patients 
with SCLC has been evaluated in 13 studies compar-
ing pretreatment  18 F-fluorodeoxyglucose   (FDG)-
PET scanning with conventional staging procedures 
( Fig 1  ).  17-29   These studies have been relatively small 
(range, 7-120 patients), comprising a total of 466 patients. 
Five studies were prospective (n  5  209)  17-21   and eight 
were retrospective (n  5  257).  22-29   Study designs var-
ied with regard to the extent of conventional staging, 
the use of PET scans alone or PET/CT scans, and the 
method used to defi ne PET scan positivity. In addi-
tion, some studies required a biopsy of all FDG-avid 
lesions that would alter stage, whereas others used 
further imaging studies or clinical follow-up to confi rm 
PET scan fi ndings. Several studies did not require any 
validation of PET scan fi ndings or stage alterations. 

with SCLC from the California Cancer Registry 
confi rmed the prognostic value of the T and N classi-
fi ers, as well as the overall stage I to IV groupings.  11   

 These retrospective studies support the applicability 
of TNM staging to SCLC. However, the degree of 
prognostic discrimination in SCLC was less impres-
sive than that seen for non-SCLC,  8   and, because the 
vast majority of clinical trials in SCLC have used the 
VALSG staging system, it is unlikely that the appli-
cation of TNM staging would signifi cantly alter clin-
ical decision-making in the near future. Nevertheless, 
TNM staging is useful in the selection of patients for 
surgical resection (ie, T1-2 N0) and should be imple-
mented in clinical trial stratifi cation and in tumor regis-
try accession to allow future refi nement of appropriate 
therapeutic options. The TNM equivalent of LS-SCLC 
is T any, N any, and M0 (except T3-4 because of mul-
tiple lung nodules), whereas the TNM equivalent of 
ES-SCLC is T any, N any, M1a/b, or T3-4 because of 
multiple lung nodules. 

 2.2 Staging Workup 

 The initial evaluation of patients with newly diag-
nosed SCLC consists of a complete medical history 
and physical examination, a pathologic review of biopsy 
specimens, and laboratory studies, including CBC, 
serum electrolytes, renal and liver function tests, and 
serum lactate dehydrogenase. Because LS-SCLC is a 
curable disease, the most important issue in staging is 
to determine whether there are any distant metasta-
ses. Routine procedures to identify metastatic disease 

  Figure  1. Staging of SCLC: PET or PET/CT scans compared with conventional imaging  .   

CC  5  confi rmation by clinical course; ES  5  extensive stage; H  5  histologic confi rmation; I  5  imaging confi rmation; 
LS  5  limited stage; SCLC  5  small cell lung cancer; U  5  unconfi rmed.
 a One false-negative PET scan fi nding.
 b One false-positive PET scan fi nding.
 c One equivocal fi nding.
 d One false-positive and two false-negative PET scan fi ndings.
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 Three retrospective studies assessed the use of PET 
scan in the restaging of SCLC after initial therapy.  24,25,29   
Lack of uniform data analysis makes it impossible to 
combine study fi ndings, but in general, 20% to 25% 
of patients were found to have more disease and 23% to 
38% less disease by PET scan,  24,26,29   and 29% of patients 
had a change in management based on PET scan 
fi ndings ( Fig 2 ).  24,26,29   Three small prospective studies 
(total n  5  36) evaluated the use of PET scan in response 
assessment in SCLC.  32-34   Variations in technical and 
analytic methods limit the ability to compile data from 
these studies. All three studies noted that metabolic 
response on both early (after one cycle of chemother apy) 
and fi nal (after completion of therapy) PET scans corre-
lated highly with response criteria per fi nal CT scan. 
None of these trials could determine if response assess-
ment by PET scan added any benefi t in patients with 
SCLC. 

 The prognostic value of PET scans in SCLC has 
been evaluated in four studies.  26,35-37   One prospective 
study of 76 patients with both LS- and ES-SCLC 
reported a signifi cant association between pretreat-
ment FDG-uptake level and both progression-free 
and overall survival.  35   Three retrospective studies com-
prising 93 patients demonstrated that patients with a 
complete response (CR) on posttreatment PET scan 
had signifi cantly better progression-free and overall 
survival.  16,36,37   

 Overall, the use of PET scans, in addition to CT scans 
of the chest and abdomen and MRI or CT scans of 
the brain, appears to improve the accuracy of initial 
staging and radiotherapy planning in patients with 
SCLC. However, further well-designed, prospective 
trials with pathologic confi rmation of imaging fi ndings 
are still needed to fully defi ne the impact of PET scans 
on the outcome of patients with SCLC. If a PET scan 
is obtained for initial staging, pathologic confi rmation 

 SCLC is a highly metabolic malignancy, leading to 
a sensitivity of 100% for PET scan detection of pri-
mary tumors.  17,18,24,25,27   Overall, cumulative staging con-
cordance was 85% between PET scan and conventional 
imaging,  17-20,22-29   with better concordance noted in the 
prospective (89%; range, 83%-100%) than in the ret-
rospective (82%; range, 67%-100%) studies. Of the 
267 patients with LS-SCLC by conventional imaging, 
16% were upstaged to ES by PET scan, with similar 
fi ndings in the prospective (17%; range, 0%-33%) and 
retrospective (15%; range, 0%-54%) studies.  17-20,22-29   
Of the 199 patients whose ES-SCLC was diagnosed 
by conventional imaging, 11% were downstaged to 
LS by PET scan, with a much lower percentage of 
downstaged patients noted in the prospective (5%; 
range, 0%-11%) than in the retrospective (18%; range, 
0%-40%) studies.  17,19,20,22-25,27,29   For most metastatic sites, 
PET scan was superior to standard imaging in both 
sensitivity and specifi city.  17,18,24,25,27   However, PET scan 
was inferior to MRI or CT scan for the detection of 
brain metastases.  17,28   

 Seven studies, three prospective  18,20,30   and four retro-
spective,  23,26,29,31   evaluated changes in management 
based on PET scan in patients with SCLC ( Fig 2  ). Over-
all, PET scan fi ndings led to a change in initial man-
agement in 28% (range, 0%-47%) of the 211 patients 
included in these studies. One-third of these changes 
were due to alterations in the general treatment plan 
due to stage shift, while the remaining two-thirds 
were due to changes in the radiation fi eld in patients 
with LS-SCLC. One of these studies found that only 
3% of patients who underwent PET scan-guided radi-
ation planning had isolated nodal failure, compared 
with 11% of historical control patients who underwent 
CT scan-guided radiation planning, suggesting some 
improvement in locoregional disease control with the 
use of PET scan.  30   

  Figure  2. Change in management of SCLC based on PET scan fi ndings.   

RT  5  radiation therapy. See Figure 1 for expansion of other abbreviations.
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 The role of surgery in SCLC has been analyzed 
recently using two large population databases. A study 
of data from 1988 to 2002 in the US SEER data-
base identifi ed 14,179 patients with SCLC, including 
863 (6.1%) who underwent surgery.  49   Surgery was 
more commonly done for patients with T1/T2 dis-
ease ( P   ,  .001). Patients undergoing surgery had better 
survival than those not undergoing surgery for both 
localized and regional disease, with median survivals 
of 42 months vs 15 months ( P   ,  .001) and 22 months 
vs 12 months ( P   ,  .001), respectively. After surgery, 
the 5-year overall survival rates were 45% for local-
ized disease and 26% for regional disease. Patients 
with N2 disease were the only subset that benefi ted 
from postoperative radiation therapy (RT) ( P   5  .01). 
Another comparative study from 1988 to 2004 using 
the SEER database analyzed patients treated for stage I 
SCLC.  51   Patients who did not undergo surgical therapy 
(n  5  1161) were compared with patients who under-
went lobectomy (n  5  247, 15.8%), with 15% of patients 
receiving postoperative RT. The routine administra-
tion of adjuvant systemic therapy was assumed, but 
data were not available for confi rmation. The 5-year 
overall survival in patients undergoing lobectomy was 
50% without and 57% with postoperative radiation 
( P   5  .9). In contrast, a 5-year overall survival was 15% in 
patients treated with external beam RT alone. Finally, 
the IASLC reported on 12,620 patients with SCLC, 
of whom 349 (2.8%) underwent surgical therapy.  10   
Prognosis was analyzed using the seventh edition 
TNM staging for lung cancer. Survival after resection 
correlated with both the T and N categories, with 
nodal status having a stronger infl uence on survival. 
Overall 5-year survival for pathologic stage IA disease 
was 53%, with T1 and N0 tumors demonstrating 45% 
and 49% 5-year survival, respectively. This study also 
analyzed concordance between the clinical and path-
ologic stages. Twenty percent of patients who were 
clinically stage I/II were upstaged with pathologic evi-
dence of mediastinal lymph node metastases. The 
disparity in clinical and pathologic mediastinal staging 
has also been reported in a small prospective Japanese 
trial.  52   Although modern-day FDG-PET imaging may 
improve clinical staging, these data stress the impor-
tance of aggressive mediastinal staging prior to con-
sidering surgical therapy. 

 Although  ,  5% of patients with SCLC present with 
stage I disease, the increasing use of CT scanning and 
minimally invasive surgery to remove suspicious lung 
nodules without prior biopsy may increase this per-
centage in the future. Recent reports analyzing large 
population databases continue to support surgery in 
select patients with clinical stage I SCLC after aggres-
sive systemic and mediastinal staging. These studies 
suggest a role for surgery in SCLC; however, because 
of their retrospective design, it is impossible to correct 

is required for lesions that result in upstaging. If a 
patient already has documentation of ES disease, then 
a PET scan is not needed because it will not add any 
useful staging information. At present, data are insuf-
fi cient to make recommendations regarding the poten-
tial role of PET scans in restaging, response evaluation, 
or prognostic predictions in patients with SCLC. There 
are no reports to suggest that a bone scan adds useful 
staging information if a PET scan has already been 
obtained. 

 2.4 Recommendations 

  2.4.1. In patients with SCLC (proven or sus-
pected), a staging evaluation is recommended 
consisting of a medical history and physical exam-
ination, CBC and comprehensive chemistry panel 
with renal and hepatic function tests, CT of the 
chest and abdomen with intravenous contrast 
or CT scan of the chest extending through the 
liver and adrenal glands, MRI or CT of the brain, 
and bone scan  (Grade 1B) .  

  2.4.2. In patients with clinically limited-stage 
(LS)-SCLC, PET imaging is suggested  (Grade 2C) .  

  Remark : If PET is obtained, then bone scan may be 
omitted. 

  2.4.3. In patients with SCLC, it is recommended 
that both the Veterans Administration system 
(LS vs extensive stage [ES]) and the American Joint 
Committee on Cancer/International Union Against 
Cancer seventh edition system (TNM) should be 
used to classify the tumor stage  (Grade 1B) .  

 3.0 Role of Surgery 

 A prospective randomized trial comparing surgery 
and radiotherapy in the 1960s and two subsequent 
meta-analyses demonstrating the benefi ts of radiother-
apy led to the initial abandonment of surgery in the 
treatment of SCLC.  38-40   After analyzing two random-
ized and eight nonrandomized comparative observa-
tional studies, the second edition of the ACCP Lung 
Cancer Guidelines found inadequate objective evi-
dence to categorically support any recommendation 
regarding surgery for SCLC, although the authors 
“favored” surgery in select patients with clinical stage I 
SCLC after aggressive mediastinal and systemic stag-
ing.  41   Adjuvant chemotherapy has not been evaluated 
in prospective randomized trials. However, several 
reports have suggested a benefit of chemotherapy 
after complete surgical resection, leading to a level 2C 
recommendation in the second edition of the ACCP 
guidelines.  42-50   
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Pignon et al  39   analyzed 13 phase 3 trials that com-
pared chemotherapy alone to chemotherapy  1  TRT 
and reported that the 3-year survival rate was 14.3% 
with chemotherapy  1  TRT and 8.9% with chemo-
therapy alone ( P   5  .001). Warde and Payne  40   analyzed 
11 phase 3 trials and reported a similar 5.4% improve-
ment in 2-year survival for patients receiving che-
motherapy  1  TRT ( P   ,  .001). Although this 5.4% 
improvement appears rather small, it represented a 
61% increase in the 3-year survival of 8.9% achieved 
with chemotherapy alone. Local failure was noted in 
52% of patients who received chemotherapy  1  TRT 
and 77% of those who received chemotherapy alone 
( P   ,  .0001). Since the publication of these meta-analyses, 
chemotherapy  1  TRT has become the standard of 
care for patients with LS-SCLC. 

 Additionally, much work has been done to deter-
mine the optimal timing of TRT administration. In 
2004, Fried et al  55   published a meta-analysis evalu-
ating seven randomized trials addressing the timing 
of TRT relative to chemotherapy in LS-SCLC.  55   Early 
TRT was designated as that initiated  ,  9 weeks after 
starting chemotherapy and late TRT  �  9 weeks after 
chemotherapy. The relative risk of survival for early 
TRT vs late TRT was 1.17 ( P   5  .03), indicating an 
increased survival for early TRT. This translated into 
a 5.2% ( P   5  .03) increase in the 2-year survival of 
patients receiving early TRT. This small improvement 
in 2-year survival for early TRT was similar in overall 
magnitude to the benefi t of adding TRT to chemo-
therapy. Thus, the timing of TRT appears to be an 
important variable to consider in optimizing therapy. 

 De Ruysscher et al  56   performed a subsequent meta-
analysis that also focused on the timing of TRT. Eight 
phase 3 trials comparing two different radiation sched-
ules, with the same chemotherapy regimen in both 
arms, were included. The interval between the start 
of any treatment and the end of TRT (SER) was 
found to be the most important predictor of outcome, 
with a higher 5-year survival rate in the shorter SER 
arms. A low SER was also associated with a higher 
risk of severe esophagitis. Each week of extension of 
the SER beyond that of the arm with the shortest 
SER resulted in an overall absolute decrease in the 
5-year survival rate of 1.83%  �  0.18% (95% CI). Thus, 
it appears best to administer TRT both early and within 
a short time period. 

 Regarding the dose of TRT, there are data support-
ing the use of higher biologically effective dose (BED) 
regimens. The BED is a mathematical construct used 
to estimate the relative kill power of a particular RT 
regimen. The formula for the BED can be extended 
to include parameters of time. Higher-dose regimens 
administered in fewer fractions have higher BED 
values and result in greater tumor cell kill, but can 
also result in greater toxicity. 

for possible confounding by selection of patients with 
a better prognosis for surgery. Furthermore, many 
series of patients with SCLC who received surgical 
resection have reported that approximately one-half 
of the patients were not suspected of having SCLC 
prior to resection. Adjuvant systemic therapy is also 
recommended for all stages of SCLC following com-
plete resection. 

 3.1 Recommendations 

  3.1.1. In patients with clinical stage I SCLC, 
who are being considered for curative intent 
surgical resection, invasive mediastinal staging 
and extrathoracic imaging (head MRI/CT and 
PET or abdominal CT plus bone scan) is recom-
mended  (Grade 1B) .  

  3.1.2. In patients with clinical stage I SCLC after 
a thorough distant and invasive mediastinal stage 
evaluation, surgical resection is suggested over 
non-surgical treatment  (Grade 2C) .  

  3.1.3. In patients with stage I SCLC who have 
undergone curative-intent surgical resection, 
platinum-based adjuvant chemotherapy is rec-
ommended  (Grade 2C) .  

 4.0 Use of RT for SCLC 

 The use of RT for SCLC can be thought of in terms 
of TRT, prophylactic cranial irradiation (PCI), and 
RT used for the palliation of various metastases. RT 
has long been established as an effective palliative 
therapy for metastases and thus will not be reviewed 
here (see the symptom management article of the 
lung cancer guidelines  53  ). 

 4.1 The Role of TRT in SCLC 

 The Veterans Administration Hospital System per-
formed a phase 3 trial for patients with unresectable 
lung cancer (including both SCLC and non-SCLC).  54   
Five hundred fi fty-four patients with localized but 
clinically inoperable bronchogenic carcinoma were 
randomized to receive TRT (n  5  308) or an inert com-
pound (n  5  240). The median survival of patients given 
TRT was 142 days, compared with 112 days ( P   5  .05) 
for those who received the inert compound. How-
ever, TRT had no apparent effect in prolonging the 
lives of patients with anaplastic small cell carcinoma. 
Thus, by itself, TRT did not appear to infl uence the 
survival of patients with LS-SCLC. 

 The use of TRT was reexamined after the use of 
chemotherapy became widespread in this disease. In 
1992, two meta-analyses regarding the role of TRT in 
addition to chemotherapy in LS-SCLC were published. 
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data from trials on hyperfractionated and/or acceler-
ated radiotherapy. This study compiled the data from 
the ECOG 3588/Intergroup Trial 0096 and NCCTG 
89-20-52. The combined data revealed a 5% survival 
advantage at 5 years for the bid-TRT approach over the 
once daily TRT approach ( P   5  .08). Again, it appears 
that the inclusion of the split-course bid-TRT cohort 
in NCCTG 89-20-52 diluted the fi ndings to some 
degree because the split-course regimen increased 
the overall time during which the TRT was adminis-
tered and probably allowed for some degree of tumor 
repopulation to have occurred, which negatively infl u-
enced patient survival. 

 Schild et al  61   provided further data suggesting a 
correlation between patient survival and the BED of 
TRT. Data from 904 patients in eight trials evaluating 
EP chemotherapy and various TRT regimens were 
combined. The BED of the TRT was plotted against 
the 5-year survival rates reported in these studies. The 
Pearson correlation coeffi cient between the BED and 
5-year survival was 0.81, indicating a strong positive 
correlation. 

 Although the role of TRT is less clear in patients 
with ES-SCLC, there may be a distinct survival ben-
efi t to delivering the TRT as part of the initial man-
agement of carefully selected patients. Jeremic et al  62   
reported the results of a randomized prospective 
study that evaluated chemotherapy with or without 
bid-TRT in patients with ES-SCLC. Patients initially 
received three cycles of carboplatin and etoposide. 
Those patients with a CR at distant sites and a partial 
response or better in the chest were randomly assigned 
to receive either bid-TRT (54 Gy in 36 fractions) plus 
concurrent carboplatin and etoposide followed by 
two cycles of the same chemotherapy or four cycles 
of the same chemotherapy without TRT. All patients 
with a CR at the distant sites also received PCI. 
Patients who received TRT had signifi cantly better 
survival than those who did not (median survival time 
[MST] 17 months vs 11 months and 5-year survival 
rate 9.1% vs 3.7%;  P   5  .041). This study revealed the 
positive infl uence of a relatively aggressive course of 
TRT on the survival of carefully selected patients with 
ES-SCLC. It appears that the patients who benefi t 
are those in whom the RT encompasses all known 
radiographically detectable residual disease in the 
body. 

 The evidence (Level: 1A) strongly supports the 
therapeutic value, in terms of improved survival, of 
concurrent chemotherapy and TRT for patients with 
LS-SCLC. The available data also suggest that TRT 
should begin early and be completed quickly; the TRT 
fractionation programs that satisfy these parameters 
have been associated with better survival. Patients 
with ES-SCLC who have a CR of all disease outside 
of the chest also appear to benefi t from TRT. 

 Turrisi et al  57   (Eastern Cooperative Oncology Group 
[ECOG] 3588/Intergroup Trial 0096) reported the 
results of a phase 3 trial that included 417 patients 
with LS-SCLC. All the patients received four cycles 
of etoposide plus cisplatin (EP). Patients were ran-
domly assigned to receive a total of 45 Gy   of concur-
rent TRT, either bid in 1.5-Gy fractions over a 3-week 
period or once daily in 1.8-Gy fractions over a period 
of 5 weeks. The TRT began on day 1 of chemotherapy 
in both arms. The 5-year survival rates were 16% for 
once daily TRT vs 26% for bid-TRT. The median sur-
vival was 19 months for once daily TRT and 23 months 
for bid-TRT ( P   5  .04). The local failure rate was 26% 
for bid-TRT and 52% for once daily TRT ( P   5  .06). 
There was a higher rate of grade 3 esophagitis with 
the bid-TRT (27%) than with the once daily TRT 
(11%) ( P   ,  .001). 

 The North Central Cancer Treatment Group 
(NCCTG) performed a trial (89-20-52) that has been 
misinterpreted as contradicting the fi ndings of Inter-
group Trial 0096. The fi ndings of these studies provide 
complimentary information regarding bid-TRT. This 
NCCTG trial included 310 patients with LS-SCLC 
initially treated with three cycles of EP.  58   Subsequently, 
the 261 patients without progression were random-
ized to two cycles of EP plus either once daily-
TRT (50.4 Gy/28 fractions) or split-course bid-TRT 
(24 Gy/16 fractions followed by a 2.5-week break and 
then an additional 24 Gy/16 fractions). Patients then 
received a sixth cycle of EP followed by PCI. The 
median survival and 5-year survival rate from randomi-
zation were 20.6 months and 21% for patients who 
received once daily-TRT and 20.6 months and 22% 
for those who received bid-TRT ( P   5  .68). Esophagitis 
of  .  grade 3 ( P   5  .05) was more common in the bid 
arm, as was treatment-related death, which occurred in 
four of 130 patients (3%) who received bid-TRT and 
zero of 131 (0%) who received once daily-TRT ( P   5  .04). 
The fi ndings of these two randomized prospective stud-
ies comparing once daily- and bid-TRT for LS- SCLC 
led to the conclusion that continuous-course bid-TRT 
is better than once daily-TRT, but split-course bid-
TRT is not. This fi nding is identical to the fi ndings 
regarding bid-RT in head and neck cancer. The Radia-
tion Therapy Oncology Group   conducted a phase 3 
randomized trial (RTOG 9003) in patients with locally 
advanced squamous cell carcinomas of the head and 
neck that compared various radiotherapy regimens. 
Patients treated in the continuously administered 
bid-RT arms had better local regional control than 
those treated with split-course bid or standard once 
daily RT arms. This study also found that although 
continuously administered bid-RT was better than 
once daily RT, split-course bid-RT was not.  59   

 Le Pechoux et al  60   presented a meta-analysis of 
radiotherapy in LS-SCLC based on individual patient 
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no further therapy. The primary end point was the 
time to symptomatic brain metastases. CT scanning 
or MRI of the brain was performed when any pre-
defi ned key symptom suggestive of brain metasta-
ses was present, but was not done routinely prior to 
PCI. The two groups (each with 143 patients) were 
well balanced regarding baseline characteristics. The 
cumulative risk of brain metastases within 1 year was 
14.6% in the PCI group and 40.4% in the control 
group (hazard ratio [HR], 0.27;  P   ,  .001). PCI was 
associated with an increase in median overall sur-
vival from 5.4 to 6.7 months after randomization. The 
1-year survival rate was 27.1% in the PCI group and 
13.3% in the control group ( P   5  .003). PCI had side 
effects but did not have a clinically signifi cant effect 
on global health status. The largest mean difference 
between the two arms was observed in fatigue and 
hair loss, which were greater in those who received 
PCI.  70   PCI reduced the incidence of symptomatic 
brain metastases and prolonged overall survival in 
patients with ES-SCLC.  69   

 The European Organization for Research and Treat-
ment of Cancer also evaluated dose-fractionation pat-
terns for PCI in an international phase 3 trial.  71   This 
randomized trial compared the effect of standard 
vs higher PCI doses on the incidence of brain metas-
tases in 720 patients with LS-SCLC in complete 
remission after chemotherapy and TRT. Patients were 
randomly assigned to a standard PCI dose (n  5  360, 
25 Gy in 10 daily fractions of 2.5 Gy) or a higher PCI 
total dose (n  5  360, 36 Gy) delivered using either con-
ventional fractionation (18 daily fractions of 2 Gy) or 
accelerated hyperfractionation (24 fractions in 16 days 
with two daily sessions of 1.5 Gy). The primary end 
point was the incidence of brain metastases at 2 years. 
There was no signifi cant difference in the 2-year inci-
dence of brain metastases between the standard PCI 
dose group and the higher-dose group (29% vs 23%; 
 P   5  .18). The 2-year overall survival was 42% in the 
standard-dose group and 37% in the higher-dose group 
( P   5  .05). The most common acute toxic events were 
fatigue (30% of patients in the standard-dose group 
vs 34% in the higher-dose group), headache (24% 
vs 28%), and nausea or vomiting (23% vs 28%). There 
was a nonsignifi cant reduction in the total incidence 
of brain metastases observed after higher-dose PCI 
and there was also a significant increase in mor-
tality. Therefore, PCI at 25 Gy in 10 fractions should 
remain the standard dose-fractionation pattern used 
in SCLC.  71   

 Based on the currently available evidence, it is rec-
ommended that patients with SCLC achieving a 
complete or partial response to initial therapy should 
be offered PCI, because it signifi cantly improves sur-
vival. The current standard dose-fractionation pat-
tern is 25 Gy/10 fractions.  71   Although data are lacking 

 4.2 Prophylactic Cranial Irradiation 

 PCI was fi rst tested for patients with SCLC in the 
1970s following the recognition that brain metasta-
ses occurred frequently despite excellent systemic 
responses to chemotherapy. The blood-brain barrier 
prevents the penetration of most chemotherapeutic 
agents, leaving the brain as a sanctuary site for relapse. 
The fi rst trials demonstrated a substantial reduction 
in the incidence of brain metastases.  63   Unfortunately, 
a number of long-term survivors of SCLC who had 
undergone PCI were noted to have various neuro-
logic abnormalities, including dementia.  64,65   MRI fi nd-
ings were described as “leukoencephalopathy” because 
of changes within the white matter consistent with 
demyelination. These fi ndings were especially fre-
quent when PCI was delivered in large daily doses 
(such as 3.6-Gy daily fractions  3  10 for a total of 36 Gy) 
or concurrently with chemotherapy.  66   These reports 
of leukoencephalopathy contributed to a subsequent 
lack of enthusiasm for PCI. Despite these hesitations, 
careful prospective studies revealed that PCI improved 
survival for both ES-SCLC and LS-SCLC and was 
reasonably safe when administered sequentially after 
chemotherapy using less-toxic dose-fractionation 
regimens. 

 In addition to TRT, PCI has been shown to posi-
tively infl uence survival in patients with LS-SCLC 
and ES-SCLC who achieve a CR. Aupérin et al  67   pub-
lished a meta-analysis that included data from seven 
randomized prospective studies that compared PCI 
with no PCI after a CR was achieved. The 3-year sur-
vival rate was 5.4% better for those who received PCI 
(20.7% vs 15.3%,  P   5  .01). Although 5.4% appears 
small, it does refl ect a 35% increase in 3-year survi-
vors. A statistically signifi cant PCI dose-response was 
noted for the risk of brain recurrence, but not survival. 
Neurotoxicity was not evaluated in this analysis. 

 More recently, Patel et al  68   provided supporting 
data that PCI was associated with the survival of 
patients with LS-SCLC. This large retrospective anal y-
sis included 7,995 patients with LS-SCLC from the 
SEER database. The 5-year survival was 11% without 
PCI and 19% with PCI ( P   ,  .001). On multivariate 
analysis, age, sex, extent of primary disease, size of 
disease, extent of lymph node involvement, and PCI 
were found to be signifi cant predictors of survival 
( P   ,  .001). The authors concluded that PCI is indi-
cated for patients with LS-SCLC. 

 The role of PCI was also verifi ed to be important for 
the majority of patients with ES-SCLC. Slotman et al  69   
conducted a randomized trial  ( European Organiza-
tion for Research and Treatment of Cancer 08993-
22993 )  of PCI in patients with ES-SCLC who had 
had any degree of response to chemotherapy. Patients 
were randomly assigned to undergo PCI or to receive 
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 In 2002, a study by Japanese investigators reported 
that irinotecan and cisplatin (IP) resulted in a sub-
stantial improvement in survival compared with treat-
ment with EP (median survival 420 days vs 300 days).  75   
Since 2004, multiple randomized phase 3 trials, a sys-
tematic review, and one meta-analysis have compared 
treatment with EP with platinum and a topoisomerase 
inhibitor ( Fig 3  )  76-82   using various doses, schedules, or 
preparations (po vs IV). The Southwest Oncology Group 
conducted a randomized prospective study in North 
America with 651 patients randomized to IP or EP.  82   
The dose and schedule of the drugs were identical to 
those employed by Noda et al  75   in the Japanese trial. 
The MSTs were identical (9.9 months vs 9.1 months) for 
IP vs EP ( P   5  .71). Severe diarrhea was more common 
with IP (19% vs 3%), whereas severe neutropenia (68% 
vs 33%) and thrombocytopenia (15% vs 4%) were 
greater with EP. The North American trial failed to 
confi rm the previously reported benefi t in survival 
with IP that was reported in the Japanese trial. Lara 
and colleagues  77   performed a common arm compara-
tive outcomes analysis between the North American 
and the Japanese trials and noted signifi cant differ-
ences in patient demographics, toxicity, and effi cacy 
in the two populations. Differences in ethnic phar-
macogenomics may have accounted for the variation 
in response and toxicity and should be incorporated 
into future trials with ethnic/national differences. In 
general, the phase 3 trials have shown equivalent effi -
cacy with EP and IP with variation in their toxicity 
profi le as noted above. 

 A meta-analysis of camptothecins compared with 
etoposide in combination with platinum analogs used 
reported data (not individualized patient data) from 
eight trials and demonstrated a statistically signifi cant 
benefi t with IP over EP regimens in both PFS and 
overall survival   (HR, 0.87; 95% CI, 0.78-0.97;  P   5  .02).  83   
IP caused more diarrhea, but less hematologic toxic-
ities. The National Comprehensive Cancer Network 
guidelines on ES-SCLC recommends treatment with 
two drug regimens of either cisplatin or carboplatin 
plus etoposide or irinotecan.  84   

 The addition of a third drug to a platinum regimen 
was reviewed in the second edition of the ACCP guide-
lines and was shown to add to toxicity, but not to 
improve overall survival.  41   Accordingly, the ACCP 
guidelines, as well as the National Comprehensive 
Cancer Network guidelines, have uniformly advised 
against a three-drug regimen and have recommended 
platinum-based, doublet chemotherapy. Two drugs 
that have been further evaluated since the last guide-
line are paclitaxel and pemetrexed. de Jong et al  73   com-
pared cisplatin and paclitaxel with ACE and observed 
response rates of 61% and 60%, respectively, and PFS of 
5.2 months and 4.9 months, respectively, ( P   5  .60). The 
cisplatin/paclitaxel regimen had signifi cantly less toxicity. 

regard ing the optimal timing of PCI, it is likely best given 
after all planned chemotherapy has been administered. 

 4.3 Recommendations 

  4.3.1. In patients with LS-SCLC, early chemora-
diotherapy, with accelerated hyper-fractionated 
radiation therapy (twice-daily treatment) con-
currently with platinum-based chemotherapy, 
is recommended  (Grade 1B) .  

  4.3.2. In patients with LS- or ES-SCLC who 
achieve a complete or partial response to initial 
therapy, PCI is recommended  (Grade 1B) .  

  Remark:  The regimen of 25 Gy in 10 daily fractions 
has the greatest supporting data for safety and effi cacy. 

  4.3.3. In patients with ES-SCLC who have com-
pleted chemotherapy and achieved a CR out-
side the chest and complete or partial response 
in the chest, a course of consolidative TRT is 
suggested  (Grade 2C) .  

 5.0 Use of Chemotherapy for SCLC 

 Two randomized phase 3 trials evaluated doxorubi-
cin-based chemotherapy compared with platinum-
based chemotherapy in SCLC. Baka and associates  72   
enrolled patients with either LS- or ES-SCLC who 
were randomized to either doxorubicin, cyclophos-
phamide, and etoposide (ACE) or EP for six cycles. 
There were no differences in response rates (72% 
vs 77%) or MST for LS (10.9 months vs 12.6 months) 
or ES (8.3 months vs 7.5 months). More grade 3/4 neu-
tropenia and infections occurred on the ACE reg-
imen. A study from the Netherlands compared 
ACE with paclitaxel and carboplatin for fi ve cycles in 
ES-SCLC. The response rates and progression-free 
survival were similar, but grade 4 leukocytopenia (64% 
vs 9%) and febrile neutropenia (30% vs 4%) were 
substan tially greater with ACE therapy ( P   ,  .0001).  73   
A Cochrane systematic review of platinum vs non-
platinum chemotherapy regimens evaluated 29 trials 
with 5,530 patients and concluded that platinum-based 
chemotherapy regimens did not offer a statistically 
signifi cant benefi t in either overall tumor response or 
survival.  74   The review noted a lack of quality-of-life 
data in trials with chemotherapy for SCLC and rec-
ommended this be addressed in future trials. In prac-
tice, platinum-based chemotherapy regimens have 
replaced alkylator- and anthracycline-based regimens 
in patients with both LS- and ES-SCLC because of 
its more favorable toxicity profi le and the ability to 
administer full-dose chemotherapy along with defi ni-
tive radiation. 
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 A Hellenic group randomized 108 patients with 
LS or ES disease to paclitaxel/cisplatin or EP.  85   The 
response rates were similar, and the MSTs were 12 and 
13 months, respectively ( P   5  .354). The paclitaxel reg-
imen was not superior to EP. A phase 3 trial by the Can-
cer and Leukemia Group B randomized 578 patients 
with ES disease to treatment with EP without or with 
paclitaxel (TEP) and granulocyte colony-stimulating 
factor.  86   The median failure-free survival time was 
5.9 months (EP) vs 6 months   (TEP) and the MST was 
9.9 months (EP) vs 10.6 months (TEP). Treatment-
related deaths were 2.4% on the EP regimen vs 6.5% 
with TEP. The authors concluded that TEP did not 
improve the time to progression or survival and was 
associated with excessive toxicity. 

 The chemotherapy doublet of pemetrexed and cis-
platin or carboplatin has demonstrated activity in 
malignant pleural mesothelioma and nonsquamous 
lung cancer. An initial phase 2 study of pemetrexed and 
cisplatin or carboplatin yielded promising results.  87   A 
phase 3 trial in patients with ES disease compared 
pemetrexed/carboplatin with etoposide/carboplatin.  88   
Accrual was terminated early by the data safety mon-
itoring committee with 908 of 1,820 planned patients 
enrolled. The pemetrexed/carboplatin arm was infe-
rior for both progression-free survival (3.8 months 
vs 5.4 months) and overall survival (median 8.1 months 
vs 10.6 months) (HR, 1.56; 95% CI, 1.27-1.92;  P   ,  .01). 
Pemetrexed with either carboplatin or cisplatin is no 
longer used in SCLC. 

 In summary, EP has been shown to have effi cacy 
equivalent to alkylator-based regimens with a more 
favorable toxicity profi le. Several other platinum-based 
regimens, particularly platinum plus irinotecan, have 
been evaluated in phase 2 and 3 trials, but none have 
proven superior to EP or EC, and they frequently carry 
added toxicity. Many other strategies, including main-
tenance therapy, alternating regimens, triplet ther apy, 
dose-intense regimens, and dose-dense chemotherapy, 
have failed to demonstrate consistent benefi ts, and 
many of these approaches have led to unacceptable 
toxicity. Therefore, EP and EC remain the standard 
chemotherapy regimens for patients with both LS- and 
ES-SCLC. 

 6.0 Novel Therapies 

 Thalidomide, believed to be an antiangiogenic agent, 
was tested in two trials. In a trial from the United 
Kingdom, 724 patients with LS (51%) or ES (49%) 
were randomized to thalidomide, 100 to 200 mg daily 
for 2 years, or placebo.  89   All patients received etopo-
side and carboplatin every 3 weeks for six cycles. The 
median overall survival was 10.5 months (placebo) and 
10.1 months (thalidomide) with an HR of 1.09 (95% CI, 
0.93-1.27;  P   5  .28). Among patients with LS disease 
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further therapy provides any benefi t. Only one ran-
domized trial has sought to clearly answer this ques-
tion. O’Brien et al  99   randomized 141 patients who were 
not considered candidates for further IV chemother-
apy to receive either oral topotecan or best supportive 
care. Although   the response rate to oral topotecan 
was only 7%, overall survival was signifi cantly better 
in patients receiving chemotherapy (MST, 26 weeks 
vs 14 weeks; 6-month survival, 49% vs 26%;  P   5  .01) 
( Fig 4  ).  99-105   In addition, patients in the topotecan arm 
had a slower decline in quality of life than did those 
not receiving chemotherapy.  99   

 Many small, single-arm trials of single agents and 
combination regimens have been performed in patients 
with relapsed SCLC. Single agents with demonstrated 
activity in the second-line setting include topotecan, 
irinotecan, paclitaxel, docetaxel, vinorelbine, oral etopo-
side, and gemcitabine. Although response rates are 
generally higher with combination therapy, overall 
survival does not appear to be improved and the tox-
icity of combination regimens is frequently problem-
atic. Only one randomized trial has directly compared 
single-agent therapy with a combination regimen in 
patients with recurrent SCLC. von Pawel et al  100   ran-
domized 211 patients with SCLC who had relapsed 
 .  60 days after initial therapy to receive either single-
agent topotecan or the combination of cyclophospha-
mide, doxorubicin, and vincristine (CAV). There were 
no significant differences in response rates (24% 
vs 18%,  P   5  .29), time to progression (13 weeks 
vs 12 weeks,  P   5  .55), or overall survival (median, 
25 weeks vs 25 weeks,  P   5  .79) between patients treated 
with topotecan or CAV ( Fig 4 ).  100   However, hemato-
logic toxicity was signifi cantly greater with the combi-
nation therapy. Based on these results, single-agent 
chemotherapy is recommended as the standard second-
line treatment approach for patients with SCLC. 

 Two randomized studies have compared oral and 
IV topotecan in patients with recurrent SCLC.  101,102   
Although these studies were designed for patients 
with relapsed/sensitive disease, a small number of 
patients with refractory/resistant disease were also 
enrolled. Overall, there were no statistically signifi -
cant or clinically meaningful differences in response 
rate, progression-free survival, or overall survival noted 
between patients receiving oral or IV topotecan ( Fig 4 ).  101   
Quality-of-life assessment was also similar with oral 
and IV topotecan,  102   although the oral formulation 
was associated with less severe neutropenia.  101,102   

 Recent studies have demonstrated that amrubicin, 
an investigational anthracycline, has promising activity 
in patients with SCLC. Three randomized trials have 
compared amrubicin with topotecan as second-line 
therapy. A randomized phase 2 trial from Japan com-
pared amrubicin with topotecan in 59 patients with 
recurrent SCLC and reported signifi cant improvements 

there was no difference in survival; however, those 
patients with ES who were treated with thalidomide 
had a worse survival. Thalidomide was associated 
with an increased risk of thrombotic events, mainly 
DVT and pulmonary embolism. French investigators 
evaluated thalidomide, 400 mg daily, or placebo as 
maintenance therapy in patients with ES-SCLC who 
had responded to treatment after two cycles of a four-
drug regimen of etoposide, cisplatin, cyclophospha-
mide, and epidoxorubicin.  90   Ninety-two patients were 
randomized (49 to thalidomide). Survival was not sig-
nifi cantly better with thalidomide and neuropathy 
was more frequent in the thalidomide group. 

 Bevacizumab is a humanized monoclonal antibody 
against vascular endothelial growth factor. It is approved 
for the treatment of non-SCLC. Three nonrandom-
ized phase 2 trials have combined bevacizumab with 
EP, IP, and irinotecan and carboplatin. The response 
rates were 64% to 84% with MSTs of 10.9, 11.7, and 
12.1 months, respectively.  91-93   Phase 3 trials are cur-
rently in progress, but at this time bevacizumab is not 
recommended for the treatment of SCLC outside a 
clinical trial setting. Other antiangiogenic agents are 
under evaluation, but none have been shown to be 
benefi cial in a phase 3 trial. Although many targeted 
therapy agents have been evaluated in SCLC, none 
has demonstrated clinical benefi t. 

 6.1 Recommendation 

  6.1.1. In patients with either LS or ES-SCLC, 
four to six cycles of platinum-based chemother-
apy with either cisplatin or carboplatin plus either 
etoposide or irinotecan is recommended over 
other chemotherapy regimens  (Grade 1A) .  

 7.0 Second-line Treatment of SCLC 

 Most patients who present with LS-SCLC and nearly 
all with ES-SCLC will develop recurrent disease. 
Patients with recurrent SCLC can be divided into 
two categories based on the likelihood of response to 
second-line therapy: refractory/resistant disease (pri-
mary progression or recurrence within 3 months of 
initial therapy) or relapsed/sensitive disease (recur-
rence  .  3 months after initial therapy). Patients with 
refractory/resistant disease exhibit much lower response 
rates with second-line therapy. Of the 12 randomized 
trials that evaluated the management of patients with 
recurrent SCLC, fi ve assessed chemotherapy regi-
mens or concepts that are no longer relevant to mod-
ern clinical care and therefore these are not discussed 
further.  94-98   

 In light of the relatively short survival of patients 
with recurrent SCLC, even in those receiving subse-
quent chemotherapy, it is reasonable to ask whether 

Downloaded From: http://journal.publications.chestnet.org/ by David Kinnison on 05/16/2013



e412S Treatment of Small Cell Lung Cancer

  F
ig

u
re

  4
. R

an
do

m
iz

ed
 tr

ia
ls

 in
 r

el
ap

se
d 

sm
al

l c
el

l l
un

g 
ca

nc
er

  .   

A
m

  5
  am

ru
bi

ci
n;

 A
N

C
  5

  ab
so

lu
te

 n
eu

tr
op

hi
l c

ou
nt

; B
SC

  5
  b

es
t 

su
pp

or
tiv

e 
ca

re
; C

AV
  5

  cy
cl

op
ho

sp
ha

m
id

e 
 1

  d
ox

or
ub

ic
in

  1
  vi

nc
ri

st
in

e;
 F

N
  5

  fe
br

ile
 n

eu
tr

op
en

ia
; h

em
e 

 5
  h

em
at

ol
og

ic
; 

N
S 

 5
  n

ot
 s

ig
ni

fi c
an

t; 
pl

t  5
  p

la
te

le
t c

ou
nt

; Q
O

L
  5

  q
ua

lit
y 

of
 li

fe
; R

R
  5

  re
sp

on
se

 r
at

e,
 T

  5
  to

po
te

ca
n;

 to
x  5

  to
xi

ci
ty

; T
R

D
  5

  tr
ea

tm
en

t-
re

la
te

d 
de

at
hs

. S
ee

 F
ig

ur
e 

3 
fo

r 
ex

pa
ns

io
n 

of
 o

th
er

 
ab

br
ev

ia
tio

ns
.

 a B
SC

 v
s 

to
po

te
ca

n 
po

 2
.3

 m
g/

m
2 /d

  3
 5 

d.
 b 6

-m
o 

da
ta

.
 c C

AV
 v

s 
to

po
te

ca
n 

IV
 1

.5
 m

g/
m

2 /d
 ×

 5
 d

.
 d T

op
ot

ec
an

 I
V

 1
.5

 m
g/

m
2 /d

  3
  5

 d
 v

s 
to

po
te

ca
n 

po
 2

.3
 m

g/
m

2 /d
  3

  5
 d

.
 e T

op
ot

ec
an

 I
V

 1
.5

 m
g/

m
2 /d

  3
  5

 d
 v

s 
to

po
te

ca
n 

po
 2

.3
 m

g/
m

2 /d
  3

  5
 d

.
 f T

op
ot

ec
an

 I
V

 1
.0

 m
g/

m
2 /d

  3
  5

 d
 v

s 
am

ru
bi

ci
n 

40
 m

g/
m

2 /d
  3

  3
 d

.
 g T

op
ot

ec
an

 I
V

 1
.5

 m
g/

m
2 /d

  3
  5

 d
 v

s 
am

ru
bi

ci
n 

40
 m

g/
m

2 /d
  3

  3
 d

.
 h T

op
ot

ec
an

 I
V

 1
.5

 m
g/

m
2 /d

  3
  5

 d
 v

s 
am

ru
bi

ci
n 

40
 m

g/
m

2 /d
  3

  3
 d

.

Downloaded From: http://journal.publications.chestnet.org/ by David Kinnison on 05/16/2013



journal.publications.chestnet.org CHEST / 143 / 5 / MAY 2013 SUPPLEMENT  e413S

in response rate (38% vs 13%,  P   5  .04) and disease con-
trol rate (79% vs 46%,  P   5  .02) in patients receiving 
amrubicin ( Fig 4 ).  103   Response rates for amrubicin 
and topotecan were 53% and 21%, respectively, in 
patients with relapsed/sensitive disease and 17% and 
0%, respectively, in patients with refractory/resis-
tant disease. Similarly, a randomized phase 2 trial 
from the United States that compared amrubicin with 
topotecan in 76 patients with relapsed/sensitive SCLC 
demonstrated a signifi cant improvement in response 
rate (44% vs 15%,  P   5  .02) with amrubicin ( Fig 4 ).  104   
Jotte et al  105   recently reported a phase 3 trial in which 
637 patients with recurrent SCLC were randomized 
in a 2:1 manner to receive either amrubicin or topo-
tecan. There was a signifi cant improvement in response 
rate (31% vs 17%,  P   5  .0002) with amrubicin, but no 
signifi cant difference in median progression-free sur-
vival (4.1 months vs 4.0 months,  P   5  .98) or overall 
survival (7.5 months vs 7.8 months,  P   5  .17) ( Fig 4 ).  105   
Interestingly, in the subgroup of patients with refrac-
tory/resistant disease, the 1-year overall survival rate 
was signifi cantly better with amrubicin (17% vs 8%, 
 P   5  .019). Although topotecan resulted in signifi cantly 
more severe myelosuppression, amrubicin led to a 
signifi cantly greater rate of febrile neutropenia and 
infections. Overall, in patients with recurrent SCLC, 
amrubicin results in higher response rates than does 
topotecan, particularly for those with resistant/refrac-
tory disease; however, survival is poor in these patients 
and despite better response, overall survival does not 
appear to be improved.  105   

 Several older, nonrandomized trials reported that 
for patients with sensitive relapse, particularly those 
with a longer initial response duration, retreatment 
with the initial chemotherapy regimen resulted in 
response rates of 50% to 60%.  106,107   Based on these 
fi ndings, retreatment with the initial chemotherapy 
regimen has been recommended for patients relaps-
ing  �  6 months from initial therapy. 

 7.1 Recommendation 

  7.1.1. In patients with relapsed or refractory 
SCLC, the administration of second-line, single-
agent chemotherapy is recommended  (Grade 1B) .  

  Remark:  Reinitiation of the previously administered 
fi rst-line chemotherapy regimen is recommended in 
patients who relapse  .  6 months from completion of 
initial chemotherapy. Enrollment in a clinical trial is 
encouraged. 

 8.0 Treatment of SCLC in the Elderly 

 The defi nition of “elderly” varies throughout the 
oncology literature, but most studies, including the 

majority of those dealing with lung cancer, defi ne 
elderly as 70 years of age or older. Among patients 
diagnosed with SCLC, about 43% are  �  70 years old 
and 10% are  �  80 years old.  108   Unfortunately, despite 
the frequent occurrence of SCLC in the elderly, the 
enrollment of elderly patients in clinical trials is low, 
and few high-quality, randomized trials have specifi -
cally focused on the treatment of SCLC in this patient 
population. In addition, many trials have combined 
elderly patients and those with a poor performance 
status (PS) without reporting outcomes separately for 
the two groups, making it diffi cult to determine the 
appropriate therapeutic conclusion for these distinct 
populations. 

 The primary question that has been asked in clin-
ical trials in elderly patients with SCLC is whether 
lower-intensity regimens can yield equivalent out-
comes with less toxicity than standard-treatment regi-
mens. In the only randomized trial that exclusively 
enrolled elderly patients, Ardizzoni et al  109   compared 
a standard regimen of EP with a reduced-dose EP 
regimen in 95 patients  �  70 years old with an ECOG 
PS of 0 to 2. Although the reduced-dose EP regimen 
did result in marginally less severe toxicity, it also led to 
lower response and overall survival rates ( Fig 5  ).  109-111   
Two other randomized trials have included both elderly 
patients and patients with a poor PS. Okamoto et al  110   
compared an EP regimen to the combination of 
carboplatin and etoposide in 220 patients with 
ES-SCLC. Ninety-two percent of patients were 
 �  70 years old with a PS of 0 to 1, and only 8% were 
 ,  70 years old with a PS of 3. There were no signifi -
cant differences in response rate, progression-free 
survival (PFS), or overall survival between the two 
arms in the overall study population or in the sub-
group of patients  �  70 years old with a good PS ( Fig 5 ). 
Souhami et al  111   compared a regimen of EP alter-
nating to CAV with single-agent oral etoposide in 
155 patients who were either  �  75 years old with any 
PS or  ,  75 years old with a PS of 2 to 3.  111   All relevant 
effi cacy end points, including response rate, PFS, 
overall survival, and quality-of-life score, were signif-
icantly worse in patients who received single-agent 
etoposide ( Fig 5 ). However, there was no information 
provided on how many patients enrolled in this trial 
were elderly or had a poor PS, and there were no 
separate data analyses for these distinct populations. 

 Several large clinical trials of patients with SCLC 
have been analyzed retrospectively to evaluate the 
effect of age on outcome. Yuen et al  112   reported a 
retrospective age analysis of INT-0096, in which 
381 patients with LS-SCLC and a PS of 0 to 2 were 
randomized to receive standard EP with either once-
daily or bid radiotherapy. In this study, only 13% of 
patients were  �  70 years old and 3% were  �  75 years 
old. Although response rates and PFS were similar in 
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based chemotherapy plus TRT is suggested, with 
close attention to management of treatment-
related toxicity  (Grade 2B) .  

  8.1.2. In elderly patients with ES-SCLC and 
good PS (ECOG 0-2), treatment with carboplatin-
based chemotherapy is suggested  (Grade 2A) .  

  8.1.3. In elderly patients with SCLC and poor 
PS, treatment with chemotherapy is suggested 
if the poor PS is due to SCLC  (Grade 2C) .  
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