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Abstract

The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Small Cell Lung 

Cancer (SCLC) provide recommended management for patients with SCLC, including diagnosis, 

primary treatment, surveillance for relapse, and subsequent treatment. This selection for the 

journal focuses on metastatic (known as extensive-stage) SCLC, which is more common than 

limited-stage SCLC. Systemic therapy alone can palliate symptoms and prolong survival in most 

patients with extensive-stage disease. Smoking cessation counseling and intervention should be 

strongly promoted in patients with SCLC and other high-grade neuroendocrine carcinomas. The 

“Summary of the Guidelines Updates” section in the SCLC algorithm outlines the most recent 

revisions for the 2022 update, which are described in greater detail in this revised Discussion text.
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Overview

Neuroendocrine tumors account for approximately 20% of lung cancers; most 

(approximately 14%) are small cell lung cancer (SCLC).1,2 In 2021, an estimated 33,000 

new cases of SCLC will occur in the United States.1,3 During the COVID pandemic, the 

diagnosis and treatment of lung cancer have been hampered; however, this has not been 

reflected in the 2021 estimates for incidence and mortality because of the typical delays in 

collecting, calculating, and reporting the data.3 Nearly all cases of SCLC are attributable to 

cigarette smoking.4 Although the incidence of SCLC has been decreasing, the incidence in 

women is increasing and the male-to-female incidence ratio is now 1:1.1,2 Recommended 

management of SCLC is described in the complete version of the NCCN Clinical Practice 

Guidelines in Oncology (NCCN Guidelines) for Small Cell Lung Cancer (available at 

NCCN.org). This shorter selection for JNCCN has been condensed to focus on metastatic 

(known as extensive-stage) SCLC, which is more common than limited-stage SCLC. 

Management of other lung neuroendocrine tumors is described in a different guideline (see 

“Lung Neuroendocrine Tumors” in the NCCN Guidelines for Neuroendocrine and Adrenal 

Tumors, available at NCCN.org).

SCLC is characterized by a rapid doubling time, high growth fraction, and early 

development of widespread metastases. Most patients with SCLC present with 

hematogenous metastases; approximately one third present with limited disease confined to 

the chest. SCLC is highly sensitive to initial chemotherapy and radiotherapy; however, most 

patients eventually die of recurrent disease.5 In patients with limited-stage SCLC, the goal of 

treatment is cure using chemotherapy plus thoracic radiotherapy; some patients are eligible 

for curative surgery followed by systemic therapy with or without mediastinal radiotherapy 

(see the complete version of the NCCN Guidelines for SCLC, available at NCCN.org).6,7 

In patients with extensive-stage disease, systemic therapy alone can palliate symptoms 

and prolong survival in most patients; however, long-term survival is rare.8 Note that 

the definitions for limited-stage and extensive-stage SCLC incorporate TNM staging (see 

“Staging,” page 1447 and NCCN.org). Surgery is only recommended for certain patients 
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with surgically resectable stage I to IIA SCLC; stereotactic ablative radiotherapy is an option 

for certain patients with medically inoperable stage I to IIA SCLC (see the complete version 

of these guidelines at NCCN.org).9-12 Clinical trials generally represent state-of-the-art 

treatment for patients with SCLC. Despite recent advances, the recommended therapy for 

SCLC as outlined in the NCCN Guidelines still needs to be improved. Thus, participation in 

clinical trials should be strongly encouraged.

Smoking cessation counseling and intervention should be strongly promoted in patients 

with SCLC and other high-grade neuroendocrine carcinomas (see the NCCN Guidelines 

for Smoking Cessation, available at NCCN.org).13 Former smokers should be strongly 

encouraged to remain abstinent. Patients with SCLC who continue to smoke have increased 

toxicity during treatment and shorter survival.14 Programs using behavioral counseling 

combined with FDA-approved medications that promote smoking cessation can be very 

useful.

The NCCN Guidelines for SCLC were originally published 20 years ago and have been 

subsequently updated at least once every year.15 The “Guidelines Updates” section in the 

SCLC algorithm (at NCCN.org) outlines the most recent revisions for the 2022 update, 

which are described in greater detail in this revised Discussion text; recent references have 

been added (see “Summary,” page 1458, and the complete version of the NCCN Guidelines 

for SCLC, NCCN.org). For example, new subsequent therapy options have been added 

for patients with SCLC. Additional supplemental material in the SCLC algorithm includes 

“Signs and Symptoms of Small Cell Lung Cancer,” “Principles of Pathologic Review,” 

“Principles of Surgical Resection,” “Principles of Supportive Care,” “Principles of Systemic 

Therapy,” “Principles of Radiation Therapy,” and staging tables (see the complete guidelines 

at NCCN.org).
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Literature Search Criteria and Guidelines Update Methodology

An electronic search of the PubMed database was performed to obtain key literature in 

SCLC using the following search term: small cell lung cancer. The PubMed database was 

chosen because it is the most widely used resource for medical literature and indexes 

peer-reviewed biomedical literature. The search results were narrowed by selecting studies 

in humans published in English. Results were confined to the following article types: clinical 

trial, phase 1; clinical trial, phase 2; clinical trial, phase 3; clinical trial, phase 4; guideline; 

randomized controlled trial; meta-analysis; systematic reviews; and validation studies.

The data from key PubMed articles as well as articles from additional sources deemed as 

relevant to these NCCN Guidelines and discussed by the NCCN SCLC Panel have been 

included in this version of the Discussion section (eg, e-publications ahead of print, meeting 

abstracts). Recommendations for which high-level evidence is lacking are based on the 

panel’s review of lower-level evidence and expert opinion. The complete details of the 

development and update of the NCCN Guidelines are available at NCCN.org.

Diagnosis

Screening

Ideally, a screening test should detect disease at an early stage when it is still curable. 

Currently, no effective screening test is available to detect early-stage SCLC; the disease 

is typically diagnosed when patients present with symptoms indicative of advanced-stage 

disease (see SCL-A, page 1446).16 The National Lung Screening Trial reported that 

screening with annual, low-dose, spiral CT scans decreased lung cancer-specific mortality in 

asymptomatic high-risk individuals (see the NCCN Guidelines for Lung Cancer Screening, 

NCCN.org).17 Although low-dose CT screening can detect early-stage non-small cell lung 

cancer (NSCLC), it does not seem to be useful for detecting early-stage SCLC.16-19 Low-

dose CT screening is probably not useful for SCLC because of the aggressiveness of the 
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disease, which results in the development of symptomatic disease between annual scans, 

thereby limiting the potential effect on mortality.16

Manifestations

SCLC typically presents as a large hilar mass and bulky mediastinal lymphadenopathy 

that cause cough and dyspnea.20 Frequently, patients present with symptoms of widespread 

metastatic disease, such as weight loss, debility, bone pain, and neurologic compromise. 

The algorithm includes a section describing signs and symptoms of SCLC based on the 

tumor location and type of metastases (see SCL-A, page 1446). It is uncommon for patients 

to present with a solitary peripheral nodule without central adenopathy. In this situation, 

fine-needle aspiration may not adequately differentiate small cell carcinoma (which is 

a high-grade neuroendocrine carcinoma) from low-grade (typical carcinoid), intermediate-

grade (atypical carcinoid), or large-cell neuroendocrine carcinoma(LCNEC) (which is also 

a high-grade neuroendocrine carcinoma) (see “Lung Neuroendocrine Tumors” in the NCCN 

Guidelines for Neuroendocrine and Adrenal Tumors, at NCCN.org).21,22

Many neurologic and endocrine paraneoplastic syndromes are associated with SCLC.23-25 

Neurologic syndromes include Lambert-Eaton myasthenic syndrome, encephalomyelitis, 

and sensory neuropathy. Patients with the Lambert-Eaton myasthenic syndrome present 

with proximal leg weakness that is caused by antibodies directed against the voltage-gated 

calcium channels.26,27 Paraneoplastic encephalomyelitis and sensory neuropathy are caused 

by the production of an antibody (antiHu) that cross-reacts with both small cell carcinoma 

antigens and human neuronal RNA-binding proteins resulting in multiple neurologic 

deficits; paraneoplastic encephalomyelitis may precede the diagnosis of a tumor.28 The 

NCCN SCLC Panel recommends that if neurologic paraneoplastic syndrome is suspected, 

then obtaining a comprehensive paraneoplastic antibody panel should be considered.

SCLC cells sometimes produce polypeptide hormones, including vasopressin (antidiuretic 

hormone [ADH]) and adrenocorticotropic hormone (ACTH), which cause hyponatremia 

of malignancy (ie, syndrome of inappropriate ADH secretion [SIADH]) and Cushing 
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syndrome, respectively.29,30 In patients with SCLC, SIADH occurs more frequently than 

Cushing syndrome. Cancer treatment and/or supportive care may also cause hyponatremia 

(eg, cisplatin, opiates).31 Primary treatment of SIADH includes fluid restriction (which is 

difficult for patients because of increased thirst) and demeclocycline; vasopressin receptor 

inhibitors (ie, conivaptan, tolvaptan) can be used for refractory hyponatremia (see SCL-D, 

page 1449).31-33 Hyponatremia usually improves after successful treatment of SCLC.

Pathology

The NCCN Guidelines for SCLC include a section on pathology (see SCL-B, page 1448). 

The WHO classification system is used to classify lung tumors.34-39 SCLC is a poorly 

differentiated malignant epithelial tumor that is categorized as a high-grade neuroendocrine 

carcinoma.21,40 The classic and distinctive histology on hematoxylin and eosin may be 

sufficient for identifying SCLC in good-quality histologic samples, including small blue 

cells with scant cytoplasm, ill-defined cell borders, finely granular nuclear chromatin, and 

absent or inconspicuous nucleoli.21,41 The cells are round, oval, or spindle-shaped; nuclear 

molding is prominent.42 The mitotic count is high in SCLC compared with the count in 

atypical and typical carcinoids. However, it can be difficult to count mitotic figures in 

small biopsy samples with crushed or necrotic cells; immunohistochemistry is useful in 

this setting (see next paragraph).43 Up to 30% of specimens from patients with SCLC 

reveal areas of NSCLC differentiation (mainly large cell carcinoma)42; this finding is 

more commonly detected in specimens from previously treated patients and suggests that 

pulmonary carcinogenesis occurs in a pluripotent stem cell capable of differentiation along 

divergent pathways. Although 95% of small cell carcinomas originate in the lung, they can 

also arise from extrapulmonary sites, including the nasopharynx, gastrointestinal tract, and 

genitourinary tract.44,45 Both pulmonary and extrapulmonary small cell carcinomas have a 

similar clinical and biologic behavior, leading to a high potential for widespread metastases.

Immunohistochemistry is useful for diagnosing SCLC in limited samples and distinguishing 

SCLC from NSCLC or other neuroendocrine tumors.21,43,46-48 Nearly all SCLCs are 
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immunoreactive for cytokeratin (AE1/Ae3, CAM5.2); 85% to 90% of SCLCs are positive 

for thyroid transcription factor-1 (TTF-1).21,49-51 Napsin A is a marker of adenocarcinoma 

and p40 (or p63) is a marker of squamous cell carcinoma. Napsin A and p40 (or 

p63) are generally negative in SCLC and, therefore, useful for distinguishing SCLC 

from poorly differentiated NSCLC and combined SCLC.52 However, p40 (or p63) 

can be focally positive in SCLC. It is important to distinguish SCLC from other 

neuroendocrine tumors, especially typical and atypical carcinoids, because treatment differs 

for these tumors (see “Lung Neuroendocrine Tumors” in the NCCN Guidelines for 

Neuroendocrine and Adrenal Tumors).37,43 Most SCLCs also stain positively for markers 

of neuroendocrine differentiation, including insulinoma-associated protein 1 (INSM1), 

chromogranin A, neuron-specific enolase, neural cell adhesion molecule (NCAM; CD56), 

and synaptophysin.21,53,54 Fewer than 5% of SCLCs are negative for all neuroendocrine 

markers. However, these markers alone cannot be used to distinguish SCLC from NSCLC, 

because approximately 10% of NSCLCs will be immunoreactive for at least one of these 

neuroendocrine markers.55 Ki-67 immunostaining is useful for distinguishing SCLC from 

carcinoid tumors.37,43,56,57

The 2015 WHO classification recognizes 2 types of SCLC: SCLC and combined 

SCLC.34,37,39 Combined SCLC consists of both SCLC histology and NSCLC histology 

(squamous cell, adenocarcinoma, spindle/pleomorphic, and/or large cell carcinoma).34,37,38 

No minimal percentage of NSCLC histologic elements is required for a classification of 

combined SCLC; if any elements are present along with SCLC, then this can be classified 

as combined SCLC. The exception is when SCLC is combined with LCNEC. At least 10% 

of the tumor should show LCNEC morphology to be classified as combined SCLC and 

LCNEC.42,58 Patients with combined SCLC are treated using regimens for SCLC, because it 

is the more aggressive cancer.58 Combined SCLC is more frequent in patients with limited-

stage SCLC. Studies have shown that patients with NSCLC can undergo transformation 

to SCLC after treatment with EGFR tyrosine kinase inhibitors or immune checkpoint 

inhibitors.59,60 Molecular profiling may be considered for patients with extensive-stage 
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SCLC who have never smoked to help clarify the diagnosis and to evaluate for potential 

targeted treatment options.34,61-64

Staging

The NCCN SCLC Panel adopted a combined approach for staging SCLC using 

both the AJCC TNM staging system and the older Veterans Administration (VA) 

scheme for SCLC.5,65 The VA Lung Study Group’s 2-stage classification scheme has 

historically been used to define the extent of disease in patients with SCLC: (1) 

limited-stage disease is disease confined to the ipsilateral hemithorax, which can be 

safely encompassed within a radiation field; and (2) extensive-stage disease is disease 

beyond the ipsilateral hemithorax, including malignant pleural or pericardial effusion 

or hematogenous metastases.66 Contralateral mediastinal and ipsilateral supraclavicular 

lymphadenopathy are generally classified as limited-stage disease, whereas the classification 

of contralateral hilar and supraclavicular lymphadenopathy is more controversial and 

treatment is individualized.5,65,67 Approximately 66% of patients present with overt 

hematogenous metastases, which commonly involve the contralateral lung, liver, adrenal 

glands, brain, bones, and/or bone marrow. The AJCC revised the TNM staging system (8th 

edition) for lung cancer in 2018 (see the complete version of the NCCN Guidelines for 

SCLC, NCCN.org).68,69

The NCCN SCLC Panel will continue to use both the VA and the TNM systems for staging 

SCLC. In applying the TNM classifications to the VA system, limited-stage SCLC is defined 

as stage I to III (T any, N any, M0) that can be safely treated with definitive radiation 

therapy, excluding T3–4 due to multiple lung nodules that are too extensive or have tumor/

nodal volume that is too large to be encompassed in a tolerable radiation plan (see the 

complete version of the NCCN Guidelines for SCLC, NCCN.org). Extensive-stage SCLC 

is defined as stage IV (T any, N any, M1a/b/c) or T3–4 due to multiple lung nodules as 

previously described. Because most of the literature on SCLC classifies patients based on 

the VA’s definitions of limited-stage or extensive-stage disease, these definitions are often 
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used for clinical decision-making. However, the TNM system is useful for selecting patients 

with T1-2, N0 disease who are eligible for surgery and for radiation treatment planning.65 

Clinical research studies should begin to include use of the TNM system, because it will 

allow for more precise assessments of prognosis and specific therapy in the future.68

All patients with SCLC, even those with radiographically limited-stage disease, require 

systemic therapy either as primary or adjuvant therapy. Staging provides a therapeutic 

guideline for thoracic radiotherapy, which is indicated primarily for patients with limited-

stage disease. Full staging includes a history and physical examination; CT scan with 

intravenous contrast of the chest/abdomen/pelvis; and brain imaging using MRI (preferred) 

or CT scan with intravenous contrast (see SCL-1, page 1442).67,70 However, once a patient 

has been found to have extensive-stage disease, further staging is not required, except 

for brain imaging.5 Unilateral bone marrow aspirates and biopsies may be indicated in 

select patients with nucleated red blood cells on peripheral blood smear, neutropenia, or 

thrombocytopenia suggestive of bone marrow infiltration and with no other evidence of 

metastatic disease. Bone marrow involvement as the only site of extensive-stage disease 

occurs in fewer than 5% of patients. If limited-stage disease is suspected, a PET/CT scan 

(skull base to midthigh) can be considered to assess for distant metastases.5,65 A bone scan 

can be performed if PET/CT is equivocal or not available; bone biopsy can be considered if 

bone imaging is equivocal.

PET scans can increase staging accuracy in patients with SCLC, because SCLC is a highly 

metabolic disease.71-73 PET/CT is superior to PET alone.73 Approximately 19% of patients 

who undergo PET are upstaged from limited-stage to extensive-stage disease, whereas only 

8% are downstaged from extensive-stage to limited-stage disease.67 For most metastatic 

sites, PET/CT is superior to CT imaging; however, PET/CT is inferior to MRI or CT for 

the detection of brain metastases (see the NCCN Guidelines for Central Nervous System 

Cancers at NCCN.org).74 Changes in management based on PET staging were reported in 

approximately 27% of patients, mainly because of alterations in the planned radiation field 

as a result of improved detection of intrathoracic sites of disease.67,72,75 Although PET/CT 

seems to improve staging accuracy in SCLC, pathologic confirmation is still required for 

PET/CT-detected lesions that would alter the stage.
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Before surgical resection, pathologic mediastinal staging is required to confirm PET/CT 

scan results in patients with clinical stage I to IIA SCLC (T1–2,N0,M0) to rule out occult 

nodal disease.5 However, mediastinal staging is not required if the patient is not a candidate 

for surgical resection or if nonsurgical treatment is planned. Invasive mediastinal staging can 

be performed either by conventional mediastinoscopy or by minimally invasive techniques 

such as transesophageal endoscopic ultrasound-guided fine-needle aspiration, endobronchial 

ultrasound-guided transbronchial needle aspiration, or video-assisted thoracic surgery.76,77

Thoracentesis with cytologic analysis is recommended if a pleural effusion is large enough 

to be safely accessed via ultrasound guidance. If thoracentesis does not show malignant 

cells, then thoracoscopy can be considered to document pleural involvement, which would 

indicate extensive-stage disease. The effusion should be excluded as a staging element if: 

(1) multiple cytopathologic examinations of the pleural fluid are negative for cancer; (2) the 

fluid is not bloody and not an exudate; and (3) clinical judgment suggests that the effusion is 

not directly related to the cancer. Pericardial effusions are classified using the same criteria.

Staging should not focus only on sites of symptomatic disease or on sites suggested by 

laboratory tests. Bone scans are positive in up to 30% of patients without bone pain 

or without an abnormal alkaline phosphatase level. Bone imaging with radiographs or 

MRI may be appropriate if PET/CT is equivocal. Brain imaging (MRI preferred or CT 

with contrast) can identify central nervous system metastases in 10%–15% of patients 

at diagnosis, of which approximately 30% are asymptomatic. Early treatment of brain 

metastases results in less chronic neurologic morbidity, arguing for the usefulness of early 

diagnosis in asymptomatic patients. Because of the aggressive nature of SCLC, staging 

should not delay the onset of treatment for more than 1 week; otherwise, many patients may 

become more seriously ill in the interval, with a significant decline in their performance 

status (PS).
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Prognostic Factors

Poor PS (3–4), extensive-stage disease, weight loss, and markers associated with excessive 

bulk of disease (such as lactate dehydrogenase [LDH]) are the most important adverse 

prognostic factors. Female gender, age younger than 70 years, normal LDH, and stage I 

disease are associated with a more favorable prognosis in patients with limited-stage disease. 

Younger age, good PS, normal creatinine level, normal LDH, and a single metastatic site are 

favorable prognostic factors in patients with extensive-stage disease.78,79

Treatment

Systemic Therapy

For all patients with SCLC, systemic therapy is an essential component of appropriate 

treatment (see SCL-E 1, page 1450). Many single-agent and combination systemic therapy 

regimens have been shown to be active in SCLC. The NCCN SCLC Panel has preference 

stratified all of the adjuvant, first-line, and subsequent therapy options for patients with 

SCLC. Certain regimens are recommended as “preferred” interventions, whereas others 

are designated as either “other recommended interventions” or “useful under certain 

circumstances.” For patients with extensive-stage disease, systemic therapy alone is 

recommended (see “Extensive-Stage SCLC,” page 1451). However, radiotherapy may be 

used in select patients for palliation of symptoms (see NCCN Guidelines for Palliative Care, 

available at NCCN.org).

Cisplatin Versus Carboplatin—In clinical practice, carboplatin is frequently substituted 

for cisplatin to reduce the risk of emesis, neuropathy, and nephropathy.80 However, the 

use of carboplatin carries a greater risk of myelosuppression.81 Small randomized trials in 

patients with SCLC have suggested similar efficacy of cisplatin and carboplatin regimens, as 

did a retrospective analysis in patients with extensive-stage disease.80,82,83 A meta-analysis 

of individual patient data from 4 randomized studies compared cisplatin-based versus 

carboplatin-based regimens in patients with SCLC.84 Of 663 patients included in this 
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meta-analysis, 32% had limited-stage disease and 68% had extensive-stage disease. No 

significant difference was observed in response rate (67% vs 66%), progression-free survival 

(PFS) (5.5 vs 5.3 months), or overall survival (OS) (9.6 vs 9.4 months) in patients receiving 

cisplatin-containing versus carboplatin-containing regimens, suggesting equivalent efficacy 

in patients with SCLC.

Extensive-Stage SCLC—The NCCN SCLC Panel recommends certain combination 

chemotherapy plus immunotherapy regimens as preferred options for patients with 

extensive-stage SCLC (see SCL-E 1, page 1450).85-87 In patients with extensive-stage 

disease and brain metastases, systemic therapy can be given either before or after brain 

radiotherapy depending on whether the patient has neurologic symptoms (see SCL-5, 

page 1443).8,88 If systemic therapy is given first, brain radiotherapy is administered after 

completion of systemic therapy.

For many years, platinum plus etoposide had been recommended for patients with extensive-

stage SCLC, with a preference for carboplatin over cisplatin due to its equivalent efficacy 

and more tolerable toxicity profile. However, the preferred regimens for extensive-stage 

SCLC now include the PD-L1–targeted immune checkpoint inhibitors, atezolizumab or 

durvalumab, plus platinum plus etoposide (see SCL-E 1, page 1450). Contraindications 

for treatment with PD-1/PD-L1 inhibitors may include active or previously documented 

autoimmune disease and/or concurrent use of immunosuppressive agents. Atezolizumab 

or durvalumab may cause unique immune-mediated adverse events that are not seen with 

traditional cytotoxic chemotherapy; therefore, healthcare providers should be aware of the 

spectrum of potential immune-mediated adverse events, know how to manage these adverse 

events, and educate their patients about possible side effects High-dose corticosteroids are 

generally recommended for immune-mediated adverse events based on the severity of the 

reaction. In addition, atezolizumab or durvalumab should be withheld or discontinued for 

severe or life-threatening immune mediated adverse events when indicated (see prescribing 

information; see also the NCCN Guidelines for Management of Immunotherapy-Related 

Toxicities, available at NCCN.org).

Ganti et al. Page 13

J Natl Compr Canc Netw. Author manuscript; available in PMC 2023 May 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://NCCN.org


During systemic therapy for patients with extensive-stage disease, response assessment 

using CT with contrast of the chest/abdomen/pelvis should occur after every 2 to 3 

cycles of systemic therapy and again at completion of therapy (see SCL-E 3, this page). 

Serial brain imaging is also recommended in patients with extensive-stage disease who 

have asymptomatic brain metastases and are receiving systemic therapy before brain 

radiotherapy; brain MRI (preferred) or brain CT with contrast is recommended after every 2 

cycles of systemic therapy and again at completion of therapy.

Atezolizumab Plus Chemotherapy—IMpower133, a phase 3 randomized trial, 

assessed the addition of atezolizumab to carboplatin plus etoposide in 403 patients with 

previously untreated extensive-stage SCLC.87 In this trial, carboplatin plus etoposide 

was compared with the same chemotherapy plus atezolizumab followed by maintenance 

atezolizumab in 403 patients with previously untreated extensive-stage SCLC. Updated 

data show the median OS was 12.3 months (95% CI, 10.8–15.8) with the addition of 

atezolizumab versus 10.3 months (95% CI, 9.3–11.3) with chemotherapy alone (hazard 

ratio [HR], 0.76; 95% CI, 0.6–0.95; P=.0154).85 Similarly, the 1-year OS rate was 51.9% 

for the atezolizumab regimen versus 39.0% for chemotherapy alone. Response rates were 

similar in both arms (60% with chemotherapy plus atezolizumab vs 64% with chemotherapy 

alone). The rate of grade 3 or 4 adverse events was similar in both groups (67.7% for the 

atezolizumab regimen vs 63.3% for chemotherapy alone). There were 4 deaths (2%) in the 

atezolizumab group versus 11 deaths (5.6%) in the chemotherapy alone group. The FDA 

recently approved different doses for atezolizumab when combined with carboplatin and 

etoposide for patients with extensive-stage SCLC.

The NCCN SCLC Panel recommends (category 1) carboplatin plus etoposide plus 

atezolizumab as a preferred first-line systemic therapy option followed by maintenance 

atezolizumab for patients with extensive-stage SCLC based on clinical trial data and 

the FDA approval (see SCL-E 1, page 1450).85,87 For this update, the NCCN Panel 

now recommends 2 different carboplatin/etoposide/atezolizumab regimens with slightly 

different doses for the maintenance atezolizumab; either 1,200 or 1,680 mg of maintenance 
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atezolizumab is recommended. However, the category 1 recommendation is only for the 

regimen with 1,200 mg of maintenance atezolizumab because that dose was used in the 

clinical trial.85,87

Durvalumab Plus Chemotherapy—CASPIAN, a phase 3 randomized trial, assessed 

adding durvalumab to etoposide and either carboplatin or cisplatin followed by maintenance 

durvalumab in 537 patients with previously untreated extensive-stage SCLC.86,89 In this 

trial, carboplatin (or cisplatin) plus etoposide was compared with the same chemotherapy 

plus durvalumab followed by maintenance durvalumab. Most patients received the 

carboplatin regimen (78%). Updated data from a 3-year analysis showed that the median 

OS was 13.0 months (95% CI, 11.5–14.8) in the durvalumab plus chemotherapy group 

and 10.3 months (95% CI, 9.3–11.2) in the chemotherapy alone group (HR, 0.73; 95% CI, 

0.59–0.91; P=.0047).90 Similarly, the 1-year OS rate was 52.8% for the durvalumab regimen 

versus 39.3% for chemotherapy alone. The rate of serious adverse events was similar in both 

groups (32% vs 36%). The death rate from adverse events was also similar (2% vs 1%). In 

this trial, adding tremelimumab to durvalumab/etoposide carboplatin (or cisplatin) did not 

improve OS compared with platinum/etoposide (10.4 vs 10.5 months; HR, 0.82; 95% CI, 

0.68–1.0). The NCCN SCLC Panel recommends (category 1) durvalumab plus etoposide 

plus (carboplatin or cisplatin) as a preferred first-line systemic therapy option followed by 

maintenance durvalumab for patients with extensive-stage SCLC based on clinical trial data 

and the FDA approval (see SCL-E 1, page 1450).86,89-91

Other Primary Systemic Therapies—Other recommended regimens for extensive-

stage SCLC include etoposide with either cisplatin or carboplatin (see SCL-E 1, page 1450). 

Before the recent favorable data on immunotherapy, many other chemotherapy combination 

regimens had been evaluated in patients with extensive-stage disease with little consistent 

evidence of benefit compared with EP. For example, the combination of irinotecan and 

cisplatin initially appeared to be better than EP. A small phase 3 Japanese trial reported 

that patients with extensive-stage SCLC who were treated with irinotecan plus cisplatin had 

a median survival of 12.8 months compared with 9.4 months for patients treated with EP 

(P=.002).92 In addition, the 2-year survival was 19.5% in the irinotecan plus cisplatin group 

versus 5.2% in the EP group.92 However, 2 subsequent large phase III trials performed in 

the United States comparing irinotecan plus cisplatin with EP failed to show a significant 

difference in response rate or OS between the regimens.93,94 A phase III randomized trial of 

220 patients with extensive-stage SCLC found that median OS was slightly improved with 

irinotecan and carboplatin compared with carboplatin and oral etoposide (8.5 vs 7.1 months, 

P=.04).95 Based on these studies, the cisplatin or carboplatin plus irinotecan regimens are 

included as options in the NCCN Guidelines for patients with extensive-stage disease. 

In addition, a meta-analysis suggested an improvement in PFS and OS with irinotecan 

plus platinum regimens compared with etoposide plus platinum regimens.96 However, the 

relatively small absolute survival benefit needs to be balanced against the toxicity profile of 

irinotecan-based regimens. Therefore, the NCCN SCLC Panel recommends the irinotecan-

based regimens as useful in certain circumstances for patients with extensive-stage SCLC 

(see SCL-E 1, page 1450).
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Many other strategies have been evaluated in an effort to improve on the recommended 

treatment for extensive-stage SCLC, including the addition of a third agent. As previously 

mentioned, the addition of atezolizumab or durvalumab does improve OS compared with 

chemotherapy alone.85-87,89,90 Despite the recent success with atezolizumab/chemotherapy 

or durvalumab/chemotherapy regimens, other immunotherapy-based strategies have not been 

as favorable. A phase 3 randomized trial in patients with extensive-stage SCLC reported 

that the addition of ipilimumab to etoposide with either cisplatin or carboplatin as first-line 

therapy did not improve either OS or PFS compared with chemotherapy alone.97 Likewise, 

another phase III randomized trial reported that first-line therapy with pembrolizumab 

plus etoposide and either carboplatin or cisplatin followed by maintenance pembrolizumab 

did not improve OS compared with chemotherapy alone in patients with extensive-stage 

SCLC.34

The benefits of antiangiogenic therapy have been evaluated in SCLC. In patients with 

limited-stage SCLC, a phase II study of irinotecan, carboplatin, and bevacizumab with 

concurrent radiotherapy followed by maintenance bevacizumab was terminated early 

because of an unacceptable incidence of tracheoesophageal fistulae. In extensive-stage 

SCLC, phase II trials of platinum-based chemotherapy plus bevacizumab have yielded 

promising response and survival data.98-101 However, at least 2 randomized trials 

have demonstrated no survival benefit for the addition of bevacizumab to standard 

chemotherapy.102,103 Currently, the NCCN SCLC Panel does not recommend use of 

bevacizumab in patients with SCLC. Overall, attempts to improve long-term survival 

rates in patients with SCLC through the addition of more agents or the use of dose-

intense chemotherapy regimens, maintenance therapy, or alternating non–cross-resistant 

chemotherapy regimens have failed to yield significant advantages when compared with 

recommended approaches.

In 2 trials, the addition of ifosfamide (or cyclophosphamide plus an anthracycline) 

to EP showed a modest survival advantage.104,105 However, these findings have not 

been uniformly observed, and the addition of an alkylating agent, with or without an 

anthracycline, significantly increases hematologic toxicity when compared with EP alone.106 

Two phase III randomized trials have confirmed the lack of improvement in survival 

with 3-drug chemotherapy regimens compared with platinum plus etoposide in patients 

with extensive-stage SCLC. One of these studies assessed the combination of ifosfamide, 

etoposide, and epirubicin versus EP, whereas the other evaluated carboplatin plus etoposide 

with or without palifosfamide.107,108 Similarly, the addition of paclitaxel to either cisplatin 

or carboplatin plus etoposide yielded promising results in phase 2 trials, but did not improve 

survival and was associated with unacceptable toxicity in a phase III study.109 The use of 

maintenance or consolidation chemotherapy beyond 4 to 6 cycles of recommended treatment 

produces a minor prolongation of duration of response without improving survival and 

carries a greater risk of cumulative toxicity.110 A meta-analysis reported that maintenance 

chemotherapy did not prolong OS.111 The inability to destroy residual cells, despite 

the initial chemosensitivity of SCLC, suggests the existence of cancer stem cells that 

are relatively resistant to cytotoxic therapy. To overcome drug resistance, alternating or 

sequential combination therapies have been designed to expose the tumor to as many active 

cytotoxic agents as possible during initial treatment.112 However, randomized trials have 
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failed to show improved PFS or OS with this approach.113,114 The NCCN SCLC Panel 

recommends 4 cycles of systemic therapy for patients with extensive-stage disease; however, 

some patients may receive up to 6 cycles based on the response and tolerability after 4 

cycles.

Multidrug cyclic weekly chemotherapy was designed to increase dose intensity. Early phase 

II results of this approach were promising, although favorable patient selection was of 

some concern.115,116 Nevertheless, no survival benefits were documented in randomized 

trials, and excessive treatment-related mortality was noted with multidrug cyclic weekly 

chemotherapy regimens.117-120 The role of higher-dose chemotherapy for patients with 

SCLC remains controversial. Higher complete and partial response rates, and modestly 

longer median survival times, have been observed in patients receiving high chemotherapy 

doses compared with those given conventional doses of the same agents.121 In general, 

however, randomized trials comparing conventional chemotherapy doses to an incrementally 

increased dose intensity up to 2 times the conventional dose have not consistently shown 

an increase in response rate or survival.122-125 In addition, a meta-analysis of trials 

that compared recommended versus dose-intense variations of the cyclophosphamide, 

doxorubicin, and vincristine (CAV) and EP regimens found that increased relative dose 

intensity resulted in only a small, clinically insignificant enhancement of median survival in 

patients with extensive-stage disease.126

Currently available cytokines (eg, granulocyte-macrophage colony-stimulating factor [GM-

CSF], G-CSF) can ameliorate chemotherapy-induced myelosuppression and reduce the 

incidence of febrile neutropenia, but cumulative thrombocytopenia remains dose-limiting. 

Although trials involving patients with SCLC were instrumental in obtaining FDA approval 

for the clinical use of cytokines,127 maintenance of dose intensity with growth factors does 

not prolong disease-free survival or OS.128,129 Thus, the routine use of growth factors at 

the start of systemic therapy/radiation therapy is not recommended for patients with limited-

stage SCLC. Trilaciclib or G-CSF may be used as prophylactic options to decrease the 

incidence of chemotherapy-induced myelosuppression when administering certain regimens 

for patients with extensive-stage SCLC (see SCL-D, page 1449).130-133

Older Patients

The incidence of SCLC increases with age. Although the median age at diagnosis is older 

than 70 years, older patients are underrepresented in clinical trials.134 Although advanced 

chronologic age does adversely affect tolerance to treatment, the functional status of an 

individual patient is much more useful than age in guiding clinical decision-making (see 

the NCCN Guidelines for Older Adult Oncology, available at NCCN.org). Older patients 

who are able to perform activities of daily living should be treated with combination 

systemic therapy (and radiotherapy, if indicated).135-137 For example, a subgroup analysis 

of the CONVERT trial suggests that concurrent chemoradiation yields equivalent median 

survival in older versus younger patients with limited-stage SCLC (29 vs 30 months; 

P=.38).135 However, myelosuppression, fatigue, and lower organ reserves are encountered 

more frequently in older patients; therefore, they must be watched carefully during treatment 

to avoid excessive risk.135 Greater attention to the needs and support systems of older 
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patients is recommended to provide optimal care. Overall, older patients have a similar 

prognosis as stage-matched younger patients.

Randomized trials have indicated that less-intensive treatment (eg, single-agent etoposide) 

is inferior to combination chemotherapy (eg, platinum plus etoposide) in older patients 

with good PS (0–2).138,139 A retrospective analysis in 8,637 older patients with limited-

stage disease reported that chemoradiation increased survival compared with chemotherapy 

alone.136 Several other strategies have been evaluated in older patients with SCLC.83,140-142 

The use of 4 cycles of carboplatin plus etoposide seems to yield favorable results, because 

the area-under-the-curve dosing of carboplatin takes into account the declining renal 

function of the aging patient.142 However, targeting carboplatin to an area-under-the-curve 

of 5, rather than 6, is more reasonable in this population.143 The usefulness of short-course, 

full-intensity chemotherapy has also been explored in older or infirm patients, and the results 

with only 2 cycles of chemotherapy seem to be acceptable, although this approach has not 

been directly compared with 4 to 6 cycles of therapy.144 Prophylactic cranial irradiation 

(PCI) should be used with caution in older patients. Older patients (≥60 years) are at 

increased risk for cognitive decline after PCI; therefore, the risks and benefits of PCI versus 

close surveillance need to be discussed in detail with older patients.145-148 A Dutch analysis 

in more than 5,000 patients suggests that median survival is decreased in older patients 

treated with PCI compared with younger patients regardless of stage.149

Surveillance for Relapse

Although SCLC is very responsive to initial treatment, most patients relapse with 

relatively resistant disease (see also “Surveillance,” page 1444).150,151 The surveillance 

recommendations to assess for relapse in patients with SCLC are outlined in the algorithm 

(see SCL-6, page 1444). For the current update, the algorithm now states that most 

NCCN Member Institutions use CT of the chest (plus/minus abdomen/pelvis) every 

2 to 6 months (more frequently in years 1 to 2 and less frequently thereafter). The 

frequency of surveillance decreases during subsequent years because of the declining risk of 

recurrence.152 If a new pulmonary nodule develops, it should prompt evaluation for a new 

primary lung cancer, because second primary tumors are a frequent occurrence in patients 

who are cured of SCLC.153,154 It is important to monitor for brain metastases, which 

allows for early treatment before the development of potentially debilitating neurologic 

symptoms. The NCCN SCLC Panel recommends brain MRI (preferred) or brain CT with 

contrast every 3 to 4 months during year 1 for all patients and then every 6 months during 

year 2, regardless of the PCI status. Brain MRI is more sensitive than CT for identifying 

brain metastases and, therefore, is preferred over CT. PET/CT is not recommended 

for routine follow-up. Smoking cessation intervention is recommended for all patients 

with SCLC, because second primary tumors occur less commonly in patients who quit 

smoking (see the NCCN Guidelines for Smoking Cessation available at NCCN.org).155-157 

Former smokers should be encouraged to remain abstinent. The NCCN SCLC Panel also 

recommends the survivorship guidelines for appropriate patients (see the NCCN Guidelines 

for Survivorship).
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Subsequent Systemic Therapy

Patients who experience relapse or those with primary progressive disease may be treated 

with subsequent systemic therapy regimens. These patients have a median survival of only 

4 to 5 months when treated with older regimens; some of the newer regimens are associated 

with longer survival. Subsequent systemic therapy provides significant palliation in many 

patients, although the likelihood of response is highly dependent on the time from initial 

therapy to relapse.158 If this interval is 6 months or less (refractory or resistant disease), 

response to most agents or regimens is poor (≤10%). If more than 6 months have elapsed 

(sensitive disease), expected response rates are approximately 25%. Note that the ESMO 

Guidelines use cutoffs of 3 months or more for sensitive SCLC and less than 3 months for 

resistant SCLC.159 Response rates are higher with newer agents such as lurbinectedin. For 

patients on subsequent systemic therapy, response assessment should occur after every 2 to 3 

cycles using CT with contrast of the chest/abdomen/pelvis (see SCL-E 3, page 1452). Dose 

reduction or growth factor support should be considered for patients with a PS of 2 who are 

receiving subsequent systemic therapy. Recommended subsequent systemic therapy options 

for patients who have relapsed are listed in the algorithm and described here, including the 

clinical trial data supporting the recommendations (see SCL-E 2, page 1451).160-165

Lurbinectedin

Lurbinectedin inhibits oncogenic transcription, leading to tumor cell apoptosis. A phase 

2 basket trial assessed lurbinectedin as second-line therapy in 105 patients with SCLC 

who had received first-line platinum/etoposide; only 8% of patients had received 

immunotherapy.160 Most patients (57%) had not received chemotherapy for 3 months or 

more. The overall response rate was 35% (95% CI, 26.2%–45.2%). The response rate was 

22% (95% CI, 11.2%–37.1%) if the chemotherapy-free interval was less than 90 days. 

The response rate was 45% (95% CI, 32.1%–58.4%) if the chemotherapy-free interval 

was 90 days or more. Common grade 3 to 4 adverse events included anemia, leucopenia, 

neutropenia, and thrombocytopenia. There were no reported treatment-related deaths. The 

NCCN SCLC Panel recommends lurbinectedin as a preferred subsequent therapy option for 

patients with SCLC who have relapsed 6 months or less after therapy based on this trial and 

the FDA approval (see SCL-E 2, page 1451).160

In a subset analysis of the phase 2 trial previously discussed, lurbinectedin was assessed as 

second-line therapy in 20 patients with SCLC who had received first-line platinum/etoposide 

more than 6 months ago.161 The overall response rate was 60% (95% CI, 36.1%–86.9%). 

The median OS was 16.2 months (95% CI, 9.6–upper level not reached). After 1 year, 

60.9% of patients were alive; after 2 years, 27.1% were alive. Common grade 3 to 4 adverse 

events included neutropenia, anemia, thrombocytopenia, fatigue, and increased liver function 

tests. The NCCN SCLC Panel recommends lurbinectedin as a subsequent therapy option 

(one of many other recommended regimens) for patients with SCLC who have relapsed 

more than 6 months after therapy based on this study and the FDA approval (see SCL-E 2, 

page 1451).161
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Topotecan

A randomized phase 3 trial compared single-agent intravenous topotecan with the 

combination regimen CAV as subsequent therapy for patients with SCLC who had relapsed 

at least 60 days after therapy.166 Both arms had similar response rates (topotecan: 24.3% 

[26/107]; CAV: 18.3% [19/104]) and survival (25.0 vs 24.7 weeks), but intravenous 

topotecan caused less grade 4 neutropenia (37.8% vs 51.4%; P<.001). Compared with 

CAV, topotecan also improved symptoms of dyspnea, anorexia, hoarseness, and fatigue. In 

another phase 3 trial, oral topotecan improved OS compared with best supportive care (26 

vs 14 weeks).167 Single-agent topotecan is approved by the FDA as subsequent therapy for 

patients with SCLC who relapse after initial response to systemic therapy. Either oral or 

intravenous topotecan may be used, because efficacy and toxicity seem to be similar with 

either route.167,168 Many practicing oncologists have noted excessive toxicity when using 

1.5 mg/m2 of intravenous topotecan for 5 days, and studies suggest that an attenuated dose 

may be equally efficacious with lower toxicity.169 Published studies have yielded conflicting 

data regarding the usefulness of weekly topotecan in patients with relapsed SCLC.170,171 

The NCCN SCLC Panel recommends topotecan as a preferred subsequent therapy option for 

patients with SCLC who have relapsed 6 months or less after therapy based on these trials 

and the FDA approval (see SCL-E 2, page 1451).166,167

Nivolumab and Pembrolizumab

Immune checkpoint inhibitors have been evaluated in patients with relapsed SCLC.172-175 

CheckMate 032, a phase I–II trial, assessed nivolumab alone (n = 147) or various doses of 

nivolumab plus ipilimumab (n=96) for relapsed SCLC.172,173 Updated data showed response 

rates were 11.6% for nivolumab and 21.9% for nivolumab plus ipilimumab. The 12- and 

24-month OS rates were similar (nivolumab, 30.5% and 17.9%; nivolumab plus ipilimumab, 

30.2% and 16.9%, respectively). Grade 3 to 4 adverse events were 12.9% (19/147) for 

nivolumab alone and 37.5% (36/96) for nivolumab plus ipilimumab. In patients receiving 

nivolumab alone, the most common grade 3 or 4 treatment-related adverse events were 

increased levels of lipase and aspartate aminotransferase and pneumonitis.

CheckMate 331, a randomized phase III trial, assessed nivolumab monotherapy versus 

topotecan or amrubicin in 569 patients with relapsed SCLC.176,177 Data show that OS 

was 7.5 months in patients receiving nivolumab versus 8.4 months in those receiving 

chemotherapy (HR, 0.86; 95% CI, 0.72–1.04; P=.11).176 OS was similar regardless of 

PD-L1 levels. Response rates were 13.7% for nivolumab compared with 16.5% for 

chemotherapy. Treatment-related deaths occurred in 2 patients receiving nivolumab and 

in 3 patients receiving chemotherapy. Fewer grade 3 to 4 adverse events occurred in 

patients receiving nivolumab compared with chemother]apy (14% vs 73%, respectively). 

A recent comparative effectiveness study reported that third-line therapy with nivolumab 

was associated with longer survival (5.7 months; 95% CI, 3.5–8.0) compared with other 

treatments such as paclitaxel or topotecan (3.8 months; 95% CI, 2.8–4.9; HR, 0.63; 95% 

CI, 0.44–0.90).178 The 1-year OS rate was 28% with nivolumab versus 4% with the other 

treatments.
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The NCCN SCLC Panel recommends nivolumab as a subsequent therapy option (other 

recommended) for patients who have relapsed 6 months or less after primary therapy 

based on clinical trial data, although the FDA has withdrawn the indication (see next 

paragraph).172,173,176,177,179 However, the use of nivolumab is discouraged in patients 

whose disease progresses while on maintenance atezolizumab or durvalumab as part of 

first-line therapy. There are no data to suggest that if patients have progressed on immune 

checkpoint inhibitors, then giving them as subsequent therapy will be effective. Previously, 

the panel had recommended nivolumab plus ipilimumab as an option; however, this regimen 

was removed for Version 1.2021, because the combined regimen is more toxic and the OS is 

the same.

A combined analysis of 2 studies, one phase Ib (KEYNOTE-028) and one phase 2 

(KEYNOTE-158), evaluated the activity of pembrolizumab in 83 evaluable patients with 

relapsed SCLC.180 This analysis reported a response rate of 19.3% and a median OS of 

7.7 months (95% CI, 5.2–10.1). Both OS and response rate were higher in those who were 

PD-L1 positive. Grade 3 or 4 adverse events occurred in 12% of patients and 2 patients 

died of treatment-related adverse events (pneumonitis and encephalitis). The NCCN SCLC 

Panel recommends pembrolizumab as a subsequent therapy option (other recommended) for 

patients with SCLC, regardless of PD-L1 levels, based on phase 1 and 2 data.174,180

The FDA has withdrawn the subsequent therapy indications for nivolumab or 

pembrolizumab for patients with relapsed SCLC, because phase III randomized trial data 

did not show an improvement in OS.176 However, the NCCN SCLC Panel still recommends 

nivolumab or pembrolizumab as subsequent therapy for certain patients (see SCL-E 2, 

page 1451). The panel feels that nivolumab or pembrolizumab are just as effective as, and 

sometimes better than, the other subsequent therapy options; nivolumab or pembrolizumab 

are also less toxic.176,178,181 In addition, a significant proportion of agents recommended as 

subsequent therapy options for patients with SCLC do not have an FDA indication in this 

setting but data show that they are effective (see “Other Subsequent Therapy Options,” 

next section). Patients with limited-stage SCLC who experience relapse and have not 

previously received immune checkpoint inhibitors may benefit from subsequent therapy 

with nivolumab or pembrolizumab. For the 2022 update (Version 1), the NCCN SCLC 

Panel revised the subsequent therapy recommendations for nivolumab or pembrolizumab to 

category 2A from category 3 (see SCL-E 2, page 1451).

Immunotherapeutic agents, such as nivolumab and pembrolizumab, may cause unique 

immune-mediated adverse events that are not seen with traditional cytotoxic chemotherapy; 

therefore, healthcare providers should be aware of the spectrum of potential immune-

mediated adverse events, know how to manage these adverse events, and educate 

their patients about possible side effects (see the NCCN Guidelines for Management 

of Immunotherapy-Related Toxicides, available at NCCN.org).182,183 For patients with 

immune-mediated adverse events, high-dose corticosteroids are generally recommended 

based on the severity of the reaction. Nivolumab or pembrolizumab should be withheld or 

discontinued for severe or life-threatening immune-mediated adverse events when indicated 

(prescribing information is available online).
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The optimal duration of subsequent systemic therapy has not been fully explored. 

For cytotoxic chemotherapy agents, the duration of treatment is usually short, and the 

cumulative toxicity is frequently limiting even in patients who experience response. For 

these reasons, subsequent systemic therapy should be continued until progression of disease 

or development of unacceptable toxicity (see SCL-7, page 1445). Additional subsequent 

systemic therapy (eg, third line) can be considered if patients are still PS 0 to 2.

Other Subsequent Therapy Options

Paclitaxel was assessed in a phase II study in patients with refractory or relapsed SCLC; 

24% of patients responded (5/21).184 Grade 3 to 4 toxicity included neutropenia, infection, 

rash, neuropathy, and pulmonary toxicity. Another phase II study of paclitaxel in patients 

with refractory SCLC yielded a response rate of 29% (7/24; 95% CI, 12%–51%).185 A 

retrospective study in 185 patients showed that third- or fourth-line therapy with paclitaxel 

was associated with a response rate of 17%. Toxicity was similar in patients with PS 2 

compared with PS 0 to 1 (63% vs 62%).186 Docetaxel was assessed in a phase II trial 

in patients with previously treated SCLC; 25% of patients responded (7/28). Reported 

toxicities included neutropenia and asthenia.187 Irinotecan was assessed in a phase 2 study 

in patients with refractory or relapsed SCLC; 47% of patients responded (7/15; 95% CI, 

21.4%–71.9%); myelosuppression, diarrhea, and pulmonary toxicity were reported.188

Data suggest that temozolomide may be useful for patients with SCLC, especially 

those with brain metastases and methylated O6-methylguanine-DNA methyltransferase 

(MGMT).163,189,190 A phase II study assessed temozolomide in patients with relapsed or 

refractory SCLC. In patients with sensitive SCLC, the overall response rate was 23% (95% 

CI, 12%–37%). The response rate was improved for patients with methylated MGMT 

compared with those with unmethylated MGMT (38% vs 7%; P=.08).

Another phase III randomized trial assessed carboplatin plus etoposide compared with 

oral topotecan in 162 patients with SCLC who had relapsed more than 3 months after 

therapy.191 The median PFS was 4.7 months (90% CI, 3.9–5.5) in the chemotherapy group 

versus 2.7 months (90% CI, 2.3–3.2) in the oral topotecan group (HR, 0.57; 90% CI, 0.41–

0.73). Grade 3 to 4 adverse events included thrombocytopenia, neutropenia, anemia, febrile 

neutropenia, and asthenia. In the topotecan group, 2 treatment-related deaths occurred; no 

deaths occurred in the chemotherapy group. The NCCN SCLC Panel recommends the 

original platinum regimen as preferred for patients with SCLC who have relapsed more 

than 6 months after therapy based on this trial.191 The panel added a caveat that the use 

of immune checkpoint inhibitors is discouraged if patients have progressed on maintenance 

atezolizumab or durvalumab.5,158,192 Since topotecan is also effective in this setting, it is a 

recommended option (other recommended regimen) based on this trial.

A phase III trial (JCOG0605) from Japan in patients with sensitive relapsed SCLC reported 

that the combination of cisplatin, etoposide, and irinotecan improved survival compared with 

topotecan (median survival, 18.2 vs 12.5 months; HR, 0.67; 90% CI, 0.51–0.88; P=.0079). 

However, the toxicity of this approach was significant and it is not recommended for 

subsequent therapy.193 Amrubicin is an active drug in patients with relapsed or refractory 

SCLC.194-197 However, grade 3 to 4 toxicity, primarily neutropenia, is common.198,199 A 
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phase 3 trial reported that amrubicin did not improve OS as second-line treatment of SCLC 

when compared with topotecan, except in a subset of patients with refractory disease.200 

Amrubicin is not approved by the FDA for patients with SCLC.

The NCCN SCLC Panel recommends the following subsequent therapies for patients with 

SCLC based on clinical expertise and trial data. For relapse of 6 months or less, the 

preferred regimens are topotecan (orally or intravenously), lurbinectedin, or a clinical trial; 

other recommended regimens include paclitaxel, docetaxel, irinotecan, temozolomide, CAV, 

oral etoposide, vinorelbine, gemcitabine, nivolumab, and pembrolizumab (category 2A 

for all agents). Bendamustine is also recommended (category 2B). For the 2022 update, 

the panel voted to recommend all of these subsequent therapy options regardless of the 

time since relapse.201 Previously, these agents were only recommended for relapse of 6 

months or less. For relapse more than 6 months, the preferred regimen is the original 

regimen.191,192,202,203 However, the NCCN SCLC Panel added a caveat that the use 

of immune checkpoint inhibitors is discouraged in patients who relapse after 6 months 

while on maintenance atezolizumab or durvalumab.5,158,192 Other recommended options 

for relapse greater than 6 months now include topotecan, paclitaxel, docetaxel, irinotecan, 

temozolomide, CAV, oral etoposide, vinorelbine, gemcitabine, nivolumab, pembrolizumab, 

and lurbinectedin (category 2A for all agents). Bendamustine is also recommended (category 

2B).

Radiotherapy

The “Principles of Radiation Therapy” section in the algorithm describes the radiation doses, 

target volumes, and normal tissue dose-volume constraints for limited-stage SCLC, and 

includes references to support the recommendations; PCI and treatment of brain metastases 

are also discussed (see the complete version of the NCCN Guidelines for SCLC). The 

“Principles of Radiation Therapy” section in the NSCLC algorithm (available at NCCN.org) 

may also be useful (eg, general principles of radiotherapy, palliative radiotherapy).

Summary

SCLC is a poorly differentiated high-grade neuroendocrine carcinoma.21 Most cases of 

SCLC are caused by cigarette smoking.4 The full NCCN Guidelines for SCLC provide 

recommended management for patients with SCLC, including diagnosis, primary treatment, 

surveillance for relapse, and subsequent treatment.. This section of the NCCN Guidelines 

focuses on metastatic (known as extensive-stage) SCLC, which is more common than 

limited-stage SCLC.

The NCCN SCLC Panel now recommends the following subsequent therapies for patients 

who have relapsed more than 6 months after therapy: topotecan, paclitaxel, docetaxel, 

irinotecan, temozolomide, CAV, oral etoposide, vinorelbine, gemcitabine, nivolumab, 

pembrolizumab, and lurbinectedin (category 2A for all); bendamustine is a category 2B 

recommendation in this setting (see SCL-E 2, page 1451).201 However, the original 

regimen is the preferred regimen for patients who have relapsed more than 6 months 

after therapy.191,192,202,203 The FDA has removed the subsequent therapy indications for 
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nivolumab or pembrolizumab for SCLC, because phase III randomized trial data did 

not show an improvement in OS.176 However, the NCCN SCLC Panel still recommends 

subsequent therapy with nivolumab or pembrolizumab in certain settings. Patients with 

limited-stage SCLC who progress and have not previously received immune checkpoint 

inhibitors may benefit from subsequent therapy with nivolumab or pembrolizumab. The 

panel feels that nivolumab or pembrolizumab are just as effective as, and sometimes better 

than, and less toxic than the other subsequent therapy options.176,181 For the current version, 

the NCCN SCLC Panel revised the subsequent therapy recommendations for nivolumab or 

pembrolizumab to category 2A from category 3, regardless of the time since relapse.

The FDA recently approved different doses for atezolizumab when combined with 

carboplatin and etoposide for patients with extensive-stage SCLC. The NCCN Panel now 

recommends a new carboplatin/etoposide/atezolizumab regimen with slightly different 

dosing for the maintenance atezolizumab; 1,680 mg of maintenance atezolizumab is 

recommended. However, the category 1 recommendation is only for the regimen with 1,200 

mg of maintenance atezolizumab because that dose was used in the clinical trial.85,87

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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NCCN CATEGORIES OF EVIDENCE AND CONSENSUS

Category 1:

Based upon high-level evidence, there is uniform NCCN consensus that the intervention 

is appropriate.

Category 2A:

Based upon lower-level evidence, there is uniform NCCN consensus that the intervention 

is appropriate.

Category 2B:

Based upon lower-level evidence, there is NCCN consensus that the intervention is 

appropriate.

Category 3:

Based upon any level of evidence, there is major NCCN disagreement that the 

intervention is appropriate.

All recommendations are category 2A unless otherwise noted.

Clinical trials:

NCCN believes that the best management of any patient with cancer is in a clinical trial. 

Participation in clinical trials is especially encouraged.

PLEASE NOTE

The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) are a 

statement of evidence and consensus of the authors regarding their views of currently 

accepted approaches to treatment. Any clinician seeking to apply or consult the NCCN 

Guidelines is expected to use independent medical judgment in the context of individual 

clinical circumstances to determine any patient’s care or treatment. The National 

Comprehensive Cancer Network® (NCCN®) makes no representations or warranties of 

any kind regarding their content, use, or application and disclaims any responsibility for 

their application or use in any way.

The complete NCCN Guidelines for Small Cell Lung Cancer are not printed in this issue 

of JNCCN but can be accessed online at NCCN.org.

© National Comprehensive Cancer Network, Inc. 2021. All rights reserved. The NCCN 

Guidelines and the illustrations herein may not be reproduced in any form without the 

express written permission of NCCN.

Disclosures for the NCCN Small Cell Lung Cancer Panel

At the beginning of each NCCN Guidelines Panel meeting, panel members review 

all potential conflicts of interest. NCCN, in keeping with its commitment to public 

transparency, publishes these disclosures for panel members, staff, and NCCN itself.
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Individual disclosures for the Small Cell Lung Cancer Panel members can be found on 

page 1464. (The most recent version of these guidelines and accompanying disclosures 

are available at NCCN.org.)

The complete and most recent version of these guidelines is available free of charge at 

NCCN.org.
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