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National Comprehensive Cancer Network, Inc.

End User License Agreement for the NCCN Clinical Practice Guidelines

in Oncology™

This End User License Agreement (the "Agreement") is an agreement between you and

the National Comprehensive Cancer Network, Inc. ("NCCN") for access to and use of the

electronic version of the Complete Library of NCCN Clinical Practice Guidelines in

Oncology™, which, together with any updates, are referred to collectively as the

“Guidelines”, the NCCN Drugs and Biologics Compendium™, which together with any

updates, are referred to collectively as the “Compendium”, and the NCCN Chemotherapy

Order Templates™, which, together with any updates, are referred to collectively as the

"Templates" and provided to you on  the NCCN website (the “website"), through which

you have accessed this document. BY CLICKING ON THE "I AGREE" BUTTON BELOW,

YOU AGREE TO BE BOUND BY THE TERMS AND CONDITIONS OF THIS LICENSE

AGREEMENT. IF YOU DO NOT AGREE WITH THE TERMS OF THIS LICENSE AGREEMENT,

DO NOT VIEW, ACCESS, OR USE THE TEMPLATES.

1. Grant of License.

2. Proprietary Rights.

3. Restrictions on Use.

4. Limited Warranty; Disclaimers; Limitation of Damages.
NCCN hereby grants to you a non-transferable, non-exclusive, limited

license to access and use the Guidelines, the Compendium, and/or the Templates subject to the

terms set forth in this License Agreement.

You acknowledge that, as between you and NCCN, NCCN is the owner

of all right, title and interest in and to the Guidelines, the Compendium, and/or the Templates,

including, without limitation, all copyrights, trademarks, goodwill, derivative works, and other

intellectual property and proprietary rights related thereto. Except for the limited rights expressly

enumerated herein, you are not granted any rights relating to copyrights, trade names,

trademarks (whether registered or unregistered) or any other rights, franchises or licenses with

respect to the Guidelines, the Compendium, and/or the Templates or NCCN. You hereby agree

that you shall not at any time dispute, challenge, or contest, directly or indirectly, NCCN's right,

title and interest in and to the Templates, or assist or aid others to do so.

A) Complete Library of NCCN Clinical Practice Guidelines in

Oncology™ and NCCN Drugs and Biologics Compendium™.
You may not copy, transfer, reproduce, or create derivative works from, any part of the

Guidelines or the Compendium for any reason. You may make and retain file copies of

“Insubstantial Portions” of the Guidelines or the Compendium solely for your internal purposes.

“Insubstantial Portions” means a quantity of data from the Guidelines or the Compendium that

would not reasonably substitute for a comprehensive copy of the Guidelines or the Compendium

and would not prejudice or diminish NCCN's advantage in licensing the Guidelines or the

Compendium for commercial gain. Notwithstanding the foregoing, you may include Insubstantial

Portions of the Guidelines or the Compendium in materials prepared in the ordinary course of

your business for re-distribution in connection with the delivery of your principal services. Any

such materials shall cite NCCN as the source of the Guidelines or the Compendium and provide

notice of NCCN's copyrights and other proprietary rights, as follows: © National Comprehensive

Cancer Network, Inc. 2009. NCCN and NATIONAL COMPREHENSIVE CANCER NETWORK

are registered trademarks of National Comprehensive Cancer Network, Inc. You shall provide

NCCN with examples of re-distributed materials including any portion of the Guidelines or the

Compendium upon NCCN's reasonable request, but shall not be required to provide confidential

information to NCCN. You agree to immediately cease any such re-distribution on receipt of

notice from NCCN that, in NCCN's reasonable judgment, such re-distribution involves more than

an Insubstantial Portion of the Compendium or Guidelines or is otherwise in violation of this

Agreement.
B) NCCN Chemotherapy Order Templates™
You may use the Templates to guide your treatment decisions if you are a clinician. You may

reproduce the Templates in paper media only, to use verbatim in your institution to facilitate

others in making treatment decisions. At all times and for all purposes, the Templates may only

be used in the context of clinicians exercising independent medical or professional judgment and

may not be relied upon as an order. You are expected to use the Templates in making treatment

choices and decisions within the scope of your professional license.  Except as explicitly

provided for in this provision, you may not copy, transfer, reproduce, edit or create derivative

works from the Templates. You may not at any time claim, assert, represent, state or imply that

any Template which you have altered in any way, without limitation, is derived from, based on,

related to or arises out of the NCCN Templates. You shall provide NCCN with examples of re-

distributed materials of any kind including any portion of the Templates upon NCCN's reasonable

request. You agree to immediately cease any such re-distribution on receipt of notice from

NCCN that, in NCCN's reasonable judgment, such re-distribution is otherwise in violation of this

Agreement.

A) The Guidelines are a statement of consensus of the authors regarding their views of currently

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

expected to use independent medical judgment in the context of individual clinical circumstances

to determine any patient's care or treatment.

The recommendations regarding the uses and indications in the Compendium have been

derived directly from the Guidelines. The Compendium neither represents an all-inclusive listing

of every drug and biologic nor every appropriate use and indication for drugs and biologics. The

listing of drugs and biologics in the Compendium is limited in consideration to a discussion of the

uses of drugs and biologics in cancer care. NCCN considers clinical trials participation to be

appropriate care. Any clinician seeking to apply or consult the Compendium is expected to use

independent medical judgment in the context of individual clinical circumstances to determine

any patient's care or treatment.

B) The Templates are peer reviewed statements of consensus of their authors derived from the

Guidelines for the conditions the Templates address. A template does not constitute an order.

Any clinician seeking to treat a patient using any template is expected to use independent

medical judgment in the context of individual clinical circumstances of a specific patient's care or

treatment. NCCN makes no representations or warranties and explicitly disclaims the

appropriateness or applicability of the Template to any specific patient's care or treatment. The

Templates are an adjunct to the Guidelines and the Compendium. The Templates should be

used in conjunction with the Guidelines and the Compendium. This collection of Templates is not

exhaustive and does not necessarily represent the full spectrum of care or treatment options

described in the Guidelines or the Compendium. The Templates do not necessarily include all

appropriate combinations of drugs or biologics for the treatment of cancer. The Templates are

updated at NCCN's discretion to reflect updates and changes in the Guidelines and the

Compendium. The most updated versions of the Templates are available through the NCCN

website. NCCN has no obligation to advise you of any updates nor does NCCN have any

obligation to update the Templates at any time for any reason.
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C) NCCN MAKES NO WARRANTIES CONCERNING THE GUIDELINES, THE COMPENDIUM,

AND/OR THE TEMPLATES OR ANY ELECTRONIC DELIVERY MEDIA SUPPLIED BY NCCN,

WHICH ARE PROVIDED "AS IS." NCCN DISCLAIMS ALL WARRANTIES, EXPRESS OR

IMPLIED INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NCCN DOES NOT

WARRANT THE ACCURACY, CURRENCY APPROPRIATENESS, APPLICABILITY OR

COMPLETENESS OF THE TEMPLATES OR OF ANY PARTICULAR TEMPLATE OR MAKE ANY

REPRESENTATION REGARDING THE USE OR THE RESULTS OF THE USE OF ANY

TEMPLATE IN TREATMENT. NCCN DOES NOT WARRANT THE ACCURACY, CURRENCY

APPROPRIATENESS, APPLICABILITY OR COMPLETENESS OF THE GUIDELINES, THE

COMPENDIUM, AND/OR THE TEMPLATES, NOR OF ANY PARTICULAR GUIDELINE OR

TEMPLATE, NOR DOES NCCN MAKE ANY REPRESENTATION REGARDING THE USE OR

THE RESULTS OF THE USE OF ANY GUIDELINE OR THE COMPENDIUM, OR ANY

TEMPLATE IN TREATMENT.

IN NO EVENT SHALL NCCN OR ITS MEMBERS BE LIABLE FOR ANY DAMAGES OF ANY

KIND INCLUDING INCIDENTAL, INDIRECT, SPECIAL, PUNITIVE OR CONSEQUENTIAL

DAMAGES ARISING OUT OF OR IN CONNECTION WITH THE LICENSE GRANTED UNDER

THIS AGREEMENT OR USE OF THE GUIDELINES, THE COMPENDIUM, AND/OR THE

TEMPLATES INCLUDING, WITHOUT LIMITATION, LOSS OF LIFE, LOSS OF DATA, LOSS OF

INCOME OR PROFIT, OR OTHER LOSSES SUSTAINED AS A RESULT OF INJURY TO ANY

PERSON, OR LOSS OR DAMAGE TO PROPERTY, OR CLAIMS OF THIRD PARTIES, EVEN IF

NCCN HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

SOME JURISDICTIONS DO NOT ALLOW THE LIMITATION OF IMPLIED WARRANTIES OR

LIABILITY FOR INCIDENTAL, INDIRECT, SPECIAL, PUNITIVE OR CONSEQUENTIAL

DAMAGES, SO THE ABOVE LIMITATIONS MAY NOT APPLY.

FOR ANY CLAIM YOU MAY HAVE AGAINST NCCN UNDER THIS AGREEMENT, YOUR

EXCLUSIVE REMEDY AND NCCN'S ENTIRE LIABILITY SHALL BE TO PROVIDE

REPLACEMENT TEMPLATES TO YOU.

NCCN and the NATIONAL COMPREHENSIVE CANCER NETWORK are

trademarks (the "Marks") of the National Comprehensive Cancer Network, Inc. and nothing in this

Agreement shall constitute a license with respect to such trademarks. You shall not use the Marks

or any confusingly similar Marks for any purpose, including, without limitation, for purposes of

marketing or promoting your services, without the prior written approval of NCCN, which approval

may be withheld in NCCN's sole discretion. Each approved use of the Marks shall require the

independent written approval of NCCN.

To access the website version of the Guidelines, the Compendium, and/or the

Templates, you are required to register. If registration is requested, you agree to provide NCCN

with accurate, complete registration information. It is your responsibility to inform NCCN of any

changes to that information. Each registration is for a single person only, unless specifically

designated otherwise on the registration page. You agree not to permit (a) any other person to use

the registered sections under your name; or (b) multiple users of a network access through a

single name. You are responsible for preventing such unauthorized use.

NCCN has no obligation to notify you of updates to the Guidelines,

the Compendium, and/or the Templates, amendments or corrections to them, nor does NCCN

represent or warrant that the website, the Guidelines, the Compendium, or the Templates are or

will be error-free, free of viruses or other harmful components, or that errors or defects will be

corrected. NCCN hereby reserves the right make improvements and/or changes to the website, its

content, features, functionality and/or to the Guidelines, the Compendium, and/or the Templates at

any time without notice.

NCCN reserves the right to change the terms of this

Agreement at any time. Updated versions of this Agreement will appear on this website or that

portion of the website containing the web version of the Guidelines, the Compendium, and/or the

Templates, and are effective immediately. You are responsible for regularly reviewing this

Agreement. Continued use of any updated version of the Guidelines, the Compendium, and/or the

Templates after any such changes constitutes your agreement to be bound by such changes.

NCCN reserves the right to seek all remedies available at law and in

equity for violations of this License Agreement, including but not limited to the right to block access

from updated electronic versions of the Guidelines, the Compendium, and/or the Templates.

This Agreement contains the entire agreement between NCCN and you relating to its

subject matter. Except as otherwise explicitly provided for in section 8, no amendment, change, or

modification of this Agreement shall be binding on either party unless mutually agreed to by the

parties in writing. If any provision of this Agreement is held to be invalid or unenforceable by a

court of competent jurisdiction, the validity and enforceability of the remaining provisions shall not

be affected thereby. This Agreement will be governed by and construed in accordance with the

laws of the Commonwealth of Pennsylvania without giving any effect to the conflict of law

provisions thereof, and each party agrees to submit to personal jurisdiction in the federal and state

courts of Pennsylvania and waives any objection to venues in said courts. This Agreement will not

be governed by the United Nations Conventions of Contracts for the International Sale of goods,

the application of which is expressly excluded. You agree that the Guidelines, the Compendium,

and/or the Templates will not be shipped, transferred or exported into any country or used in any

manner prohibited by the United States Export Administration Act, or any other export laws,

restrictions. This Agreement will terminate automatically upon failure by you to comply with its

terms.

5. Trademarks.

6. Registration.

7. Updates and Corrections.

8. Modification of License Agreement.

9. Remedies for Violation.

10. General.

BY ACCESSING THE DATA CONTAINED IN THIS PDF, YOU ACKNOWLEDGE THAT YOU
HAVE READ THIS AGREEMENT, UNDERSTAND IT, AND AGREE TO BE BOUND BY ITS
TERMS AND CONDITIONS.

Click Here to Continue
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Clinical Trials:

Categories of Evidence and
Consensus:
NCCN

All recommendations
are Category 2A unless otherwise
specified. See

The
believes that the best management
for any cancer patient is in a clinical
trial.  Participation in clinical trials is
especially encouraged.

NCCN

NCCN Categories of
Evidence and Consensus

Click here to find a clinical

trial at an NCCN Center

Staging

For help using these documents or for

more information about the NCCN

Guidelines and the Complete Library of

Clinical Practice Guidelines in

Oncology, please click here

http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site
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LUNG CANCER PREVENTION AND SCREENING

�

�

�

�

�

Lung cancer is a unique disease in that the etiologic agent is an industry. More than 90% of cases are caused by voluntary or

involuntary (second hand) cigarette smoking. Reduction of lung cancer mortality will require effective public health policies to prevent

initiation of smoking, U.S. Food and Drug Administration (FDA) oversight of tobacco products and other tobacco control measures.

Reports from the Surgeon General on both active smoking

( ) and second-hand smoke show that both cause lung

cancer. The evidence shows a 20% to 30% increase in the risk of lung cancer from second-hand smoke exposure associated with living

with a smoker ( ). Every person should be informed of

the health consequences, addictive nature and mortal threat posed by tobacco consumption and exposure to tobacco smoke and

effective legislative, executive, administrative or other measures should be contemplated at the appropriate governmental level to

protect all persons from exposure to tobacco smoke. .

Further complicating this problem, the delivery system of lung carcinogens also contains the highly addictive substance, nicotine.

Reduction of lung cancer mortality will require widespread implementation of Agency for Healthcare Research and Quality (AHRQ)

Guidelines ( ) to identify, counsel, and treat patients with nicotine habituation.

Patients who are current or former smokers have significant risk for the development of lung cancer; chemoprevention agents are not

yet established for these patients. When possible, these patients should be encouraged to enroll in chemoprevention trials.

At the present time, the NCCN panel does not recommend the routine use of screening CT as standard clinical practice (category 3).

Available data are conflicting and, thus, conclusive data from ongoing national trials are necessary to define the benefits and risks

associated with screening for lung cancer with low dose CT.  The panel recommends that high risk individuals participate in a clinical

trial evaluating CT screening. If a trial is not available or the high risk individual is not eligible for participation in a trial, then the

individual should go to a center of excellence with expertise (in radiology, pathology, cytology, thoracic surgery, and general expertise

in lung cancer treatment) to discuss the potential risks and benefits before having a screening CT. If a screening strategy is used, then

the I-ELCAP screening protocol should be followed.

1-5

2

http://www.cdc.gov/tobacco/data_statistics/sgr/2004/pdfs/executivesummary.pdf

www.surgeongeneral.gov/library/secondhandsmoke/report/executivesummary.pdf

www.who.int/tobacco/framework/final_text/en/

www.ahrq.gov/clinic/cpgsix.htm

http://www.ielcap.org/professionals/docs/ielcap.pdf

PREV-1

1

2

4

5

Henschke CI, Yakelevitz DF, Libby DM, et al. Survival of patients with stage I lung cancer detected on CT screening. N Engl J Med 2006;355:1763-71.

Bach PB, Jett JR, Pastorino U, et al. Computed tomography screening and lung cancer outcomes. JAMA 2007;297:953-961.

McMahon PM, Kong CY, Johnson BF, et al. Estimating long-term effectiveness of lung cancer screening in the Mayo CT Screening Study. Radiology 2008;248:278-287.

Jett JR, Midthun DE. Commentary: CT screening for lung cancer--caveat emptor. Oncologist 2008;13(4):439-444.

Mulshine JL. Commentary: lung cancer screening--progress or peril. Oncologist 2008;13(4):435-438.

3

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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PATHOLOGIC

DIAGNOSIS OF NSCLC

INITIAL EVALUATION CLINICAL STAGE

Non-Small Cell

Lung Cancer

(NSCLC)

a

b

c

.

Based on the CT of the chest:
Peripheral = outer third of lung.
Central = inner two thirds of lung.

For patients considered to have stage IIB and stage III tumors,
where more than one treatment modality (surgery, radiation therapy,
or chemotherapy) is usually considered, a multidisciplinary
evaluation should be performed.

See Principles of Pathologic Review (NSCL-A)

�

�

�

�

�

�

Pathology review

H&P (include

performance status

+ weight loss)

CT chest and upper

abdomen, including

adrenals

CBC, platelets

Chemistry profile

Smoking cessation

counseling

a

See Pretreatment
Evaluation (NSCL-2)

See Pretreatment
Evaluation (NSCL-2)

See Pretreatment
Evaluation (NSCL-4)

See Pretreatment
Evaluation (NSCL-6)

Stage IIIB (T4 extension, N2-3) on CTc See Pretreatment
Evaluation (NSCL-10)

See Pretreatment
Evaluation (NSCL-10)

See Pretreatment
Evaluation (NSCL-11)

See Pretreatment
Evaluation (NSCL-11)

Stage IIIA (T1-3, N2)c See Pretreatment
Evaluation (NSCL-6)

See Evaluation
(NSCL-16)

Occult TX, N0, M0

See Evaluation
(NSCL-16)

Second lung primary

See Pretreatment
Evaluation (NSCL-9)

Stage IIIB (T1-3, N3) mediastinal CT positive

Contralateral (lymph nodes 1 cm) or

palpable supraclavicular lymph nodes

c

�

NSCL-1

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Stage IA, peripheral (T1ab, N0)

Mediastinal CT negative (lymph nodes < 1 cm)

b

Stage I, peripheral (T2a, N0); central (T1ab-T2a, N0);

stage II (T1ab-T2ab, N1; T2b, N0); stage IIB (T3, N0)

Mediastinal CT negative (lymph nodes < 1 cm)

bb

Separate pulmonary nodule(s) and/or

pleural effusion (Stage IIB, IIIA, IV)

Stage IV (M1a) (pleural

or pericardial effusion)

c

Stage IV (M1b)

Solitary metastasis with resectable lung lesion

Stage IV (M1b)

Disseminated metastases

Stage IIB (T3, N0);

Stage IIIA (T3-4, N1)

c
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PRETREATMENT EVALUATIONeCLINICAL ASSESSMENT

�

�

�

�

�

PFTs (if not previously done)

Bronchoscopy (intraoperative

preferred)

Mediastinoscopy (category 2B)

EBUS if appropriate (category 2B)

PET/CT scand

�

�

�

�

�

�

PFTs (if not previously done)

Bronchoscopy

Mediastinoscopy

PET/CT scan

Brain MRI (Stage II only)

EBUS if appropriate (category 2B)
d

Positive

mediastinal

nodes

Negative

mediastinal

nodes

dPositive PET/CT scan findings need pathologic or other radiologic confirmation. If PET/CT scan positive in the mediastinum, lymph node status needs pathologic
confirmation.

e .See Principles of Surgical Therapy (NSCL-B)

See Initial Treatment
and Adjuvant
Treatment (NSCL-3)

NSCL-2

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Operable

Medically

inoperable

Definitive RT

or
Limited resection

( )

( )

see NSCL-C

see NSCL-B

See
Stage IIIA (NSCL-7)

Stage IIIB (NSCL-9)
or

Stage IA

(peripheral T1ab, N0)

Stage IB (peripheral T2a, N0)

Stage I (central T1ab–T2a, N0)

Stage II (T1ab–2ab, N1; T2b, N0)
Stage IIB (T3, N0)
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Reresection + chemotherapy
or

j

i,k,lChemoradiation + chemotherapy

Chemotherapyj (category 1)

Chemotherapy (category 1)
or
Chemoradiation (category 3) + chemotherapy

j

i,k,l

Observe

Reresection (preferred)
or
Chemoradiation (category 2B)
or
RT (category 2B)

i,k,l

i

Chemoradiation + chemotherapyi,k,l

ADJUVANT TREATMENTFINDINGS AT SURGERY

Margins positive

(R1, R2)f

No adverse

factorsg

Adverse

factorsg

Margins

negative (R0)f

Margins positive

(R1, R2)f

Margins negative (R0)f

Margins positive (R1, R2)f

Margins

negative (R0)f

Surgical

exploration and

resection and

mediastinal lymph

node sampling or

dissection

e

INITIAL TREATMENT

e

f

g

h

i

j

l

.

R0 = no residual tumor, R1 = microscopic residual tumor, R2 = macroscopic residual
tumor.

Adverse factors include: inadequate mediastinal lymph node dissection,
extracapsular spread, multiple positive hilar nodes, close margins.

High-risk patients are defined by poorly differentiated tumors, vascular invasion,
wedge resection, minimal margins, tumors > 4 cm, visceral pleural involvement, Nx.

.

.

For patients with negative margins, most NCCN institutions give sequential
chemotherapy/RT; for patients with positive margins, most NCCN institutions
give concurrent chemo/RT ± chemotherapy.

k

See Principles of Surgical Therapy (NSCL-B) See Principles of Radiation Therapy (NSCL-C)

See Chemotherapy Regimens for Adjuvant Therapy (NSCL-D)

See Chemotherapy Regimens used with Radiation Therapy (NSCL-E).

Observe
or
Chemotherapy (category 2B) in high-risk patientsj h

Reresection + chemotherapy
or
Chemoradiation + chemotherapy

j

i,k,l

Margins positive

(R1, R2)f

Margins

negative (R0)f

NSCL-3

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Surveillance
(NSCL-12)

Chemotherapy (category 1) + RTj i

Stage IIA

(T1ab-T2a, N1)
Stage IIB

(T3, N0; T2b, N1)

Stage IA

(T1ab, N0)

Stage IIIA
(T1-3, N2)

Stage IB

(T2a, N0);
Stage IIA
(T2b, N0)
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dPositive PET/CT scan findings need pathologic or other radiologic confirmation. If PET/CT scan positive in the mediastinum, lymph node status needs pathologic
confirmation.

PRETREATMENT

EVALUATION

Stage IIB (T3, N0)

Stage IIIA (T3-4, N1)

�

�

�

�

�

�

PFTs (if not previously done)

Bronchoscopy

Mediastinoscopy

Brain MRI

MRI of spine + thoracic inlet

for superior sulcus lesions

abutting the spine or

subclavian vessels

PET/CT scand

CLINICAL EVALUATIONCLINICAL

ASSESSMENT

Metastatic disease See Treatment for Metastasis
(NSCL-11)

Proximal airway

or mediastinum
See Treatment (NSCL-5)

Chest wall See Treatment (NSCL-5)

Superior sulcus tumor See Treatment (NSCL-5)

NSCL-4

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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INITIAL TREATMENT ADJUVANT

TREATMENT

CLINICAL

PRESENTATION

Unresectablee

Preoperative

concurrent

chemoradiationi,k,n

Surgery +

chemotherapy

e

j

Definitive

concurrent

chemoradiationi,k,o,p

e

f

i

j

l

m

n

o

p

q

.

R0 = no residual tumor, R1 = microscopic residual tumor, R2 = macroscopic
residual tumor.

.

.

For patients with negative margins, most NCCN institutions give sequential
chemotherapy/RT; for patients with positive margins, most NCCN
institutions give concurrent chemo/RT ± chemotherapy.

It is sometimes difficult to distinguish between T3 and T4 superior sulcus
tumors.

In the preoperative chemoradiation setting, a total dose of 45-50 Gy in 1.8 to 2 Gy
fractions should be used to treat all volumes of gross disease, although preoperative
chemoradiotherapy should be avoided if a pneumonectomy is required to avoid post-
operative pulmonary toxicity.

RT should continue to definitive dose without interruption if patient is not a surgical
candidate.

In the definitive chemoradiation setting, a total dose of 60-70 Gy in 1.8 to 2 Gy fractions
should be used to treat all volumes of gross disease.

Rusch VW, Giroux DJ, Kraut MJ, et al. Induction chemoradiation and surgical resection
for non-small cell lung carcinomas of the superior sulcus: Initial results of the Southwest
Oncology Group trial 9416 (Intergroup trial 0160). J Thorac Cardiovasc Surg
2001;121(3):472-483.

k

See Principles of Surgical Therapy (NSCL-B)

See Principles of Radiation Therapy (NSCL-C)

See Chemotherapy Regimens for Adjuvant Therapy (NSCL-D)

See Chemotherapy Regimens used with Radiation Therapy (NSCL-E).

Marginally

resectablee

Preoperative

concurrent

chemoradiationi,k,n

Surgical

reevaluationq

Resectable

Unresectable
Complete definitive RT

+ chemotherapy

i

j

NSCL-5

Surgery (preferred)
or

e

Concurrent

chemoradiation
or
Chemotherapy

i,k,n

Margins

negative (R0)f

Margins positive

(R1, R2)f

Chemotherapy if not

given as initial treatment

j

Reresection +

chemotherapy

or

j if not

given as initial treatment

Chemoradiation +

chemotherapy if not

given as initial treatment

i,k,l

Surgerye

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Surveillance
(NSCL-12)

Surgery +

chemotherapy

e

j

Superior sulcus

tumor

(T4 extension, N0-1)

m

Chest wall,

proximal airway or

mediastinum

(T3 invasion, N0-1
T4 extension, N0-1)

Superior sulcus

tumor

(T3 invasion, N0-1)

m
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Stage IIIA

(T1–3, N2)

�

�

�

�

�

�

PFTs (if not

previously done)

Bronchoscopy

Mediastinoscopy

Brain MRI

MRI of spine, as

clinically indicated

PET/CT scand

�

�

�

�

�

PFTs (if not previously

done)

Bronchoscopy

Pathologic mediastinal

lymph node evaluation

PET/CT scan

Brain MRI

r

d

PRETREATMENT EVALUATIONCLINICAL

ASSESSMENT

MEDIASTINAL BIOPSY FINDINGS

AND RESECTABILITY

N2, N3 nodes negative

N2 nodes positive

N3 nodes positive See Stage IIIB (NSCL-9)

See Treatment (NSCL-7)

See Treatment
T 1-3, N0-1 (NSCL-7)

d

r

Positive PET/CT scan findings need pathologic or other radiologic confirmation. If PET/CT scan positive in the
mediastinum, lymph node status needs pathologic confirmation.

Methods for evaluation include mediastinoscopy, mediastinotomy, EBUS-FNA, EUS-FNA and CT-guided FNA biopsy.

Metastatic disease See Treatment for Metastasis
(NSCL-11)

NSCL-6

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Separate pulmonary

nodule(s) and/or

pleural effusions

(Stage IIB, IIIA, IV)

Separate pulmonary

nodule(s), same lobe

or ipsilateral lung

Separate pulmonary

nodule(s),

contralateral lung
See Treatment (NSCL-8)

See Treatment (NSCL-8)

Metastatic disease

Unresectable
(pleural effusion) See Treatment (NSCL-10)

See Treatment for Metastasis
(NSCL-11)

Unresectable
(without effusion) See Treatment (NSCL-8)
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INITIAL TREATMENT ADJUVANT TREATMENTMEDIASTINAL

BIOPSY FINDINGS

Negative for

M1 disease

Positive See Initial treatment of
M1 disease (NSCL-11)

No

progression

Progression

RT (if not given)i ± chemotherapyj
�

�

Brain MRI

PET/CT scan,

if not previously

done

d

Definitive concurrent

chemoradiation
(category 1)
or

i,k

i
Induction

chemotherapy ± RTk

Surgery ± chemotherapy

(category 2B) ± RT

(if not given)

e

i

j

Thoracotomy

Resectable

Unresectable
See Treatment
according to pathologic
stage (NSCL-1)

Surgical resection +

mediastinal lymph

node dissection or

lymph node sampling

e

See NSCL-3 NSCL-4OR

Margins

negative (R0)f

Margins positive

(R1, R2)f
Chemoradiation +

chemotherapy

i,k,l

N0–1

N2

Chemotherapy (category 1)
+ RT

j

i

Definitive concurrent

chemoradiationi,k
�

�

Brain MRI

PET/CT scan,

if not previously

done

d

Positive See Initial treatment of M1 disease (NSCL-11)

d

e

f

i

j

l

Positive PET/CT scan findings need pathologic or other radiologic confirmation. If
PET/CT scan positive in the mediastinum, lymph node status needs pathologic
confirmation.

.

R0 = no residual tumor, R1 = microscopic residual tumor, R2 = macroscopic
residual tumor.

.

.

For patients with negative margins, most NCCN institutions give sequential
chemotherapy/RT; for patients with positive margins, most NCCN institutions give
concurrent chemo/RT ± chemotherapy.

k

See Principles of Surgical Therapy (NSCL-B)

See Principles of Radiation Therapy (NSCL-C)

See Chemotherapy Regimens for Adjuvant Therapy (NSCL-D)

See Chemotherapy Regimens used with Radiation Therapy (NSCL-E).

NSCL-7

Negative for

M1 disease

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Surveillance
(NSCL-12)

Local

Systemic See Initial treatment of
M1 disease (NSCL-11)

T1-2,

T3 ( 7 cm),

N2 nodes

positive

�

T1-3, N0-1

(including

same lobe)

T3

(invasion),

N2 nodes

positive
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INITIAL TREATMENT ADJUVANT TREATMENTCLINICAL PRESENTATION

RTi (if not given)

Surgerye

Surgerye

ChemotherapyjMargins negative

(R0)f

Concurrent chemoradiation

(category 1)

i,k

Induction

chemoradiation

Surgery

i,k

or

Induction

chemotherapy

or

j

e

e .
f

i

j

l

R0 = no residual tumor, R1 = microscopic residual tumor, R2 = macroscopic
residual tumor.

.

.

For patients with negative margins, most NCCN institutions give sequential
chemotherapy/RT; for patients with positive margins, most NCCN institutions give
concurrent chemo/RT ± chemotherapy.

The administration of chemotherapy in the adjuvant setting depends on the type of
neoadjuvant therapy and the patient’s tolerance.

k

s

See Principles of Surgical Therapy (NSCL-B)

See Chemotherapy Regimens used with Radiation Therapy (NSCL-E).

See Principles of Radiation Therapy (NSCL-C)

See Chemotherapy Regimens for Adjuvant Therapy (NSCL-D)

NSCL-8

Chemotherapy (category 3)k

Margins negative

(R0)f

Margins positive

(R1, R2)f

Margins positive

(R1, R2)f

R1

R2
Concurrent chemoradiationi,k

+ chemotherapy

Chemotherapyj

i
in select patients

± RT (if not given)
or
Observation

s

Chemotherapyj

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Chemoradiation + chemotherapyi,k,l

Stage IIIA (T4, N0-1)

Unresectable

(without effusion)

Margins negative

(R0)f

Margins positive

(R1, R2)f Concurrent chemoradiation (if tolerated)i,k,l

Chemotherapyj
Separate pulmonary

nodule(s), same lobe

or ipsilateral lung

Separate pulmonary

nodule(s),

contralateral lung

Treat as two primary lung

tumors if both curable

Stage IV, M1a:

Contralateral lung (solitary

nodule) or ipsilateral lung

(other lobe)

See Evaluation (NSCL-1)

Surveillance
(NSCL-12)
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d

i

Positive PET/CT scan findings need pathologic or other radiologic confirmation. If PET/CT scan positive in the mediastinum, lymph node status needs pathologic
confirmation.

.
k
See Principles of Radiation Therapy (NSCL-C)

See Chemotherapy Regimens used with Radiation Therapy (NSCL-E).

PRETREATMENT EVALUATIONCLINICAL

ASSESSMENT

INITIAL TREATMENT

Stage IIIB

(T1–3, N3)

�

�

�

�

PFTs (if not previously done)

PET/CT scan

Brain MRI

Pathologic confirmation of

N3 disease by either:
Mediastinoscopy
Supraclavicular lymph

node biopsy
Thoracoscopy
Needle biopsy
Mediastinotomy
Endoscopic ultrasound

(EUS) biopsy
Endobronchial ultrasound

(EBUS) biopsy

d

�

�

�

�

�

�

�

N3 negative See Initial treatment for stage I–IIIA (NSCL-1)

N3 positive

Concurrent

chemoradiation

(category 1)

i,k

Metastatic disease See Treatment for Metastasis (NSCL-11)

NSCL-9

Consolidation

chemotherapy

(category 2B)

k

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRETREATMENT EVALUATIONCLINICAL

ASSESSMENT

INITIAL TREATMENT

�

�

�

PET/CT scan

Brain MRI

Pathologic

confirmation of T4,

N2–3 disease by either:
Mediastinoscopy
Supraclavicular

lymph node biopsy
Thoracoscopy
Needle biopsy
Mediastinotomy
EUS biopsy
EBUS biopsy

d

�

�

�

�

�

�

�

Contralateral,

mediastinal

node positive

Contralateral,

mediastinal

node negative

Ipsilateral,

mediastinal

node negative
See Treatment for Stage IIIA (NSCL-6)

Ipsilateral,

mediastinal

node positive

d

i

t

Positive PET/CT scan findings need pathologic or other radiologic confirmation. If PET/CT scan positive in the mediastinum, lymph node status needs pathologic
confirmation.

.

Most pleural effusions associated with lung cancer are due to tumor. There are few patients in whom multiple cytopathologic examinations of pleural fluid are negative
for tumor and fluid is non-bloody and not an exudate. When these elements and clinical judgment dictate the effusion is not related to the tumor, the effusion should be
excluded as a staging element. Pericardial effusion is classified using the same criteria.

k
See Principles of Radiation Therapy (NSCL-C)

See Chemotherapy Regimens used with Radiation Therapy (NSCL-E).

Concurrent

chemoradiation

(category 1)

i,k

Metastatic disease See Treatment for Metastasis (NSCL-11)

See Treatment according to
T, N, M stage NSCL-1

Negativet

Local therapy if necessary (eg, pleurodesis,

ambulatory small catheter drainage,

pericardial window) + treatment as for stage

IV disease (see NSCL-11)

Positivet

Thoracentesis or

pericardiocentesis ±

thoracoscopy if

thoracentesis indeterminate

NSCL-10

Concurrent

chemoradiation

(category 1)

i,k

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Consolidation

chemotherapy

(category 2B)

k

Consolidation

chemotherapy

(category 2B)

k
Stage IIIB

(T4 extension,

N2–3)

Stage IV, M1a:

pleural or

pericardial

effusion
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PRETREATMENT EVALUATIONCLINICAL

ASSESSMENT

INITIAL TREATMENT

Brainu

Resect brain lesion + whole

brain RT (WBRT) (category 1)

± stereotactic radiosurgery

(SRS) (category 2B)

or

SRS ± WBRT

Adrenal

Pathologic

diagnosis

by needle

or resection

Local therapy for adrenal

lesion (if lung lesion curable,

based on T and N stage)

(category 3)

or

See Systemic therapy

(NSCL-13)

�

�

�

�

Mediastinoscopy

Bronchoscopy

Brain MRI

PET/CT scand

d

u

Positive PET/CT scan findings need pathologic or other radiologic confirmation. If PET/CT scan positive in the mediastinum,
lymph node status needs pathologic confirmation.

.

e .See Principles of Surgical Therapy (NSCL-B)

See NCCN CNS Guidelines

T1-2, N2; T3,

N1-2; Any T,

N3; T4, Any N

T1-2,

N0-1;

T3, N0

Surgical resection

of lung lesion

or

SRS (category 2B)

or

Chemotherapy

(category 2B)

e

Surgical

resection of

lung lesion

(category 2B)

e

Chemotherapy

(category 2B)

Workup as

clinically

indicated

See Systemic Therapy
(NSCL-13)

Surveillance
(NSCL-12)

NSCL-11

See Systemic Therapy
(NSCL-13)

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Stage IV,

M1b:

solitary

site

Stage IV, M1b:

disseminated

http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site
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SURVEILLANCE THERAPY FOR RECURRENCE AND METASTASIS

See Systemic
therapy and
best supportive
care (NSCL-13)

No evidence

of

disseminated

disease

Observation

or

Systemic

chemotherapy

(category 2B)

Evidence of

disseminated

disease

See Systemic
therapy and
best supportive
care (NSCL-13)

Locoregional

recurrence

Distant

metastases

Endobronchial

obstruction

Resectable

recurrence

Superior vena cava

(SVC) obstruction

Severe hemoptysis

�

�

�

�

Laser/stent/other surgery

Brachytherapy

External-beam RT

Photodynamic therapy

�

�

Reresection

External-beam RT

�

�

External-beam RT

Stent

�

�

�

�

�

�

External-beam RT

Brachytherapy

Laser

Photodynamic therapy

Embolization

Surgery

Localized

symptoms

Diffuse brain

metastases

Bone metastasis

Solitary

metastasis

Palliative external-beam RT

Palliative external-beam RT

�

�

Palliative external-beam RT + orthopedic

stabilization, if risk of fracture

Consider bisphosphonate therapy

See pathway for Stage IV,
M1b, solitary site (NSCL-11)

Disseminated

metastases
See Systemic Therapy (NSCL-13)

NSCL-12

Mediastinal lymph

node recurrence

Concurrent chemoradiation

(if RT not previously given)

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

NED, stages I-IV:

History & physical and a

contrast-enhanced chest

CT every 4-6 mo for 2 y

(category 2B), then H&P

and a non-contrast-

enhanced chest CT

annually (category 2B)

Smoking cessation

counseling

PET or brain MRI is not

indicated for routine

follow-up

v

�

�

�

v .See Cancer Survivorship Care (NSCL-G)
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Performance

status 0-1x

Performance

status 3-4

Erlotinib for EGFR mutation positive patients
or
Best supportive care only ( )

gg

See NCCN Palliative Care Guidelines

Systemic therapy

and best

supportive care

w

w

x

y

aa

cc

.
Performance status (PS) 2 patients have greater toxicity and potential for lower benefit than PS 0-1 patients.
Any regimen with a high risk of thrombocytopenia and the potential risk of bleeding should be used with caution in combination with bevacizumab.
Bevacizumab should be given until progression.
Criteria for treatment with bevacizumab + chemotherapy: non-squamous NSCLC, and no history of hemoptysis. Bevacizumab should not be given as a single agent,

unless as maintenance if initially used with chemotherapy.
Pemetrexed is not recommended for squamous histology.
There is evidence of superior efficacy and reduced toxicity for cisplatin/pemetrexed in patients who do not have squamous histology, in comparison to
cisplatin/gemcitabine. Scagliotti GV, Parikh P, von Pawel J, et al. Phase III study comparing cisplatin plus gemcitabine with cisplatin plus pemetrexed in chemotherapy-
naive patients with advanced-stage NSCLC. J Clin Oncol 2008;26:3543-3551.
Pirker R, Periera JR, Szczesna A, et al. Cetuximab plus chemotherapy in patients with advanced non-small-cell lung cancer (FLEX): an open label randomised phase

III trial. Lancet 2009;373:1525-1531.
Mok TS, Wu YL, Thongprasert S, et al. Gefitinib or carboplatin-paclitaxel in pulmonary adenocarcinoma. N Engl J Med 2009;361:947-57.

Full-dose cisplatin for PS 2 patients should be given selectively.
Inoue A, Kobayashi K, Usui K, et al. First-line gefitinib for patients with advanced non-small cell lung cancer harboring epidermal growth factor receptor mutations

without indication  for chemotherapy. J Clin Oncol 2009;27:1394-1400.

z

bb

dd

ee

ff

gg

See Systemic Therapy for Advanced or Metastatic Disease (NSCL-F)

THERAPY FOR RECURRENCE

AND METASTASIS

NSCL-13

Chemotherapy (category 1)
or
Bevacizumab + chemotherapy (if criteria met)
or

Cisplatin/pemetrexed (category 1) (if criteria met)

or

Cetuximab/vinorelbine/cisplatin

(category 2B)

or

Erlotinib for EGFR mutation positive patients

w

w,y,z

cc

dd

aa

bb

ee

FIRST-LINE THERAPY

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Performance

status 2

Cetuximab/vinorelbine/cisplatin
(category 2B)

or
Erlotinib for EGFR mutation positive patients

dd,ff

w
or
Chemotherapy

ee

See NSCL-14

http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site
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THERAPY FOR RECURRENCE AND METASTASIS

Tumor

response

evaluation

if clinically

indicated

hhCycle 1

4-6 cycles (total) (preferred)

or until disease progression

or

Continuation maintenance

bevacizumab (category 1) or

cetuximab (category 1) or

pemetrexed (category 2B)

or

Switch maintenance

w

bb

w

ii
pemetrexed (category 2B) or

erlotinib (category 2B) or

docetaxel (category 3)

or

Observation

Progression

Tumor

response

or stable

disease

Relapse

Cycle 2

See Progressive Disease
(NSCL-15)

See
Progressive
Disease
(NSCL-15)

Progression

Tumor

response

or stable

disease

See Progressive Disease
(NSCL-15)

NSCL-14

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

w

hh

.

Pemetrexed is not recommended for squamous histology.

Some institutions advocate imaging (CT) studies to evaluate tumor progression after the first course.

Cappuzzo F, et al. Efficacy and safety of erlotinib as first-line maintenance in NSCLC following non-progression with chemotherapy: results from the phase III SATURN
Study. 13th World Conference on Lung Cancer 2009;Abstract A2.1

bb

ii

See Systemic Therapy for Advanced or Metastatic Disease (NSCL-F)

Tumor

response

evaluation
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Performance

status 0-2x

Performance

status 3-4

Performance

status 3-4

Best supportive

care

or

Clinical trial

(

)

See NCCN

Palliative Care

Guidelines

Performance

status 0-2x

PROGRESSIVE

DISEASE

w

x

jj

.

Performance status (PS) 2 patients have greater toxicity and potential for lower benefit than PS 0-1 patients.

Patients with a performance status of 3 were included in the National Cancer Institute of Canada-Clinical Trials Group (NCIC-CTG) trial BR.21.
Erlotinib may be considered for PS 3 and 4 patients with EGFR mutation.

See Systemic Therapy for Advanced or Metastatic Disease (NSCL-F)

Performance

status 3, 4

Performance

status 0-2x

NSCL-15

Progression

ProgressionDocetaxel

or

Platinum doublet

(if erlotinib given

as first-line)

(category 2B)

w

w

w,jj

or

Pemetrexed

or

Erlotinib

Erlotinibw,jj

Best supportive care only

(

)

See NCCN Palliative Care

Guidelines

Best supportive care only

(

)

See NCCN Palliative Care

Guidelines

Best supportive

care only (

)

See

NCCN Palliative

Care Guidelines

SECOND-LINE THERAPY THIRD-LINE THERAPY

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site
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SURVEILLANCE

FINDINGS

DIAGNOSTIC EVALUATION THERAPY

Sputum cytology

positive (T0 disease);

chest CT negative

Second lung primary

on chest CT scan
Refer to stage-specific
evaluations (NSCL-1)

Treat according to staging findings

Rebronchoscope every 3 mo

Tis

Negative

�

�

�

�

Endobronchial ablation:

Laser

Surgical resection

Brachytherapy

Photodynamic therapy
or
Rebronchoscope every 3 mo

T1–3 See NSCL-1

�

�

�

Bronchoscopy

Hematoporphyrin

fluorescence

Autofluorescence

NSCL-16

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF PATHOLOGIC REVIEW (1 of 2)

Pathologic Evaluation

Bronchioloalveolar carcinoma (BAC)

Immunohistochemical staining

�

�

�

�

�

�

�

�

�

�

The purpose of pathologic evaluation is to classify the lung cancer, determine the extent of invasion, establish the cancer involvement

status of the surgical margins, and determine the molecular abnormalities of lung cancer that may be able to predict for sensitivity and

resistance to epidermal growth factor receptor tyrosine-kinase inhibitors (EGFR-TKI).

The World Health Organization (WHO) tumor classification system provides the foundation for tumor diagnosis, patient therapy and

epidemiological and clinical studies.

The surgical pathology report should include the histologic classification published by the WHO for carcinomas of the lung.

BAC includes tumors where neoplastic cells spread along pre-existing alveolar structures (lepidic spread).

Pure BAC requires absence of invasion of stroma, pleura, or lymphatic spaces.

BAC is divided into three subtypes: mucinous, non-mucinous, and a mixed mucinous and nonmucinous or indeterminate form.

Nonmucinous BAC expresses the thyroid transcription factor-1 (TTF-1), CK7 and lacks CK20. Mucinous BAC may have an aberrant

immunophenotype, expressing CK20 and CK7, but reportedly lacking TTF-1 expression.

Immunostains are used to differentiate primary pulmonary adenocarcinoma from metastatic adenocarcinoma to the lung, to distinguish

adenocarcinoma from malignant mesothelioma and to determine the neuroendocrine status of tumors.

Differentiation between primary pulmonary adenocarcinoma and metastatic adenocarcinoma
TTF-1 is a homeodomain-containing nuclear transcription protein of the Nkx2 gene family that is expressed in epithelial cells of the

embryonal and mature lung and thyroid.
TTF-1 is important in distinguishing primary from metastatic adenocarcinoma: the majority of primary lung carcinomas is positive for

TTF-1 whereas metastatic adenocarcinoma to the lung is virtually always negative.
Pulmonary adenocarcinoma of the lung is usually CK7+ and CK20- and therefore distinguishable from CK7- and CK20+ metastatic

adenocarcinoma of the colorectum.
CDX-2 is a highly specific and sensitive marker for metastatic gastrointestinal malignancies, that could help distinguish from primary

lung tumors. Prostate specific antigen, prostatic acid phosphatase and gross cystic disease fluid protein 15 may identify metastatic

adenocarcinoma of prostate and breast origin, respectively.

Determining neuroendocrine status of tumors
Chromogranin and synaptophysin are used to diagnose neuroendocrine tumors of the lung. All typical and atypical carcinoid tumors

stain with chromogranin and synaptophysin whereas small cell lung cancer is negative in 25% of cases.

Distinguishing between malignant mesothelioma and lung adenocarcinoma
A panel of 4 markers, 2 positive in mesothelioma and 2 negative in mesothelioma (but positive in adenocarcinoma) is used routinely.
The stains negative in mesothelioma, but positive in adenocarcinoma are CEA, B72.3, Ber-EP4 and MOC31.
The stains sensitive and specific for mesothelioma are WT-1, calretinin, D2-40 and cytokeratin 5/6.

1

2,3

4

5

5

4

6

7,8

�

�

�

�

�

�

�

� Continued NSCL-A 2 of 2

NSCL-A
1 of 2

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF PATHOLOGIC REVIEW (2 of 2)

NSCL-A
2 of 2
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2

3

4

5

6

7

8

9
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14

Fossella FV, Putnam JB & Komaki R. Lung Cancer. New York: Springer, 2003.

Eberhard DA, Johnson BE, Amler LC, et al. Mutations in the epidermal growth
factor receptor and in KRAS are predictive and prognostic indicators in patients
with non-small-cell lung cancer treated with chemotherapy alone and in
combination with erlotinib.J Clin Oncol. 2005;23:5900-9.

Cappuzzo F, Ligorio C, Toschi L, et al. EGFR and HER2 gene copy number and
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Travis WD, World Health Organization. International Agency for Research on
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Molecular Diagnostic Studies in Lung Cancer

�

�

�

�

EGFR is normally found on the surface of epithelial cells and is often overexpressed in a variety of human malignancies. Presence of

EGFR-activating mutations represents critical biological factors for proper patient selection.

There is a significant association between EGFR mutations, especially exon 19 deletion and exon 21 mutation, and response to TKIs.

EGFR and k-ras mutations are mutually exclusive in patients with lung cancer.

K-ras mutations are associated with intrinsic TKI resistance, and k-ras gene sequencing could be useful for the selection of patients as

candidates for TKI therapy.

9-12

13

14
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� Determination of resectability should be performed by Board-certified thoracic surgeons who perform lung cancer surgery as a prominent

part of their practice.

Resection, including wedge resection, is preferred over ablation (radiofrequency ablation, cryotherapy, stereotactic radiation). Thoracic

surgical oncology consultation should be part of the evaluation of any patient being considered for curative local therapy.

Surgical staging and pulmonary resection should be performed by Board-certified thoracic surgeons who perform lung cancer surgery as

a prominent part of their practice.

The overall plan of treatment as well as needed imaging studies should be determined before any non-emergency treatment is initiated.

Thoracic surgeons should actively participate in multidisciplinary discussions and meetings regarding lung cancer patients (e.g.

multidisciplinary clinic and/or Tumor Board).

Anatomic pulmonary resection is preferred for the majority of patients with non-small cell lung cancer.

Sublobar resection - Segmentectomy and wedge resection should achieve parenchymal resection margins 2 cm or the size of the

nodule. Sublobar resection should also sample appropriate N1 and N2 lymph node stations unless not technically feasible without

substantially increasing the surgical risk. Segmentectomy (preferred) or wedge resection is appropriate in selected patients for the

following reasons:
Poor pulmonary reserve or other major co-morbidity that contraindicates lobectomy

Peripheral nodule 2 cm with at least one of the following:
Pure bronchioloalveolar carcinoma (BAC) histology (category 2B)

Nodule has 50% ground glass appearance on CT (category 2B)

Radiologic surveillance confirms a long doubling time ( 400 days) (category 2B)

Video-assisted thoracic surgery (VATS) is a reasonable and acceptable approach for patients with no anatomic or surgical

contraindications, as long as there is no compromise of standard oncologic and dissection principles of thoracic surgery.

Lung-sparing anatomic resection (sleeve lobectomy) preferred over pneumonectomy, if anatomically appropriate and margin-negative

resection achieved.

N1 and N2 node resection and mapping (ATS map) (minimum of three N2 stations sampled or complete lymph node dissection).

Formal ipsilateral mediastinal lymph node dissection is indicated for patients undergoing resection for stage IIIA (N2) disease.

Patients with pathologic stage II or greater should be referred to medical oncology for evaluation.

Consider referral to medical oncologist for stage IB, and consider referral to radiation oncologist for stage IIIA.

�

�

�

�

�

� � �

�

�

�

�

�

�

�

�

�

�

�

�

�

1

�

PRINCIPLES OF SURGICAL THERAPY

NSCL-B

1Peripheral is defined as lying in the outer one third of the lung parenchyma.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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General Principles

�

�

�

�

�

�

�

Treatment recommendations should be made after joint consultation and/or discussion by a multidisciplinary team including surgical

oncologists, radiation oncologists, medical oncologists, pulmonologists, pathologists, and diagnostic radiologists.

Radiation therapy can be offered as an adjunct for operable patients with resectable diseases, as the primary local treatment for patients

with medically inoperable or unresectable diseases, and as an important palliative modality for patients with incurable diseases. The

terminology and abbreviations for radiation therapy are summarized in Table 1.

For resected tumors with pathologic mediastinal nodal involvement (pN2) and negative surgical margins, adjuvant chemotherapy followed

by postoperative radiotherapy is preferred, although the sequencing between radiation and chemotherapy in this setting has not been

established

For tumors with pN2 and positive resection margins, postoperative concurrent chemoradiotherapy is recommended if the patient is

medically fit. Radiation therapy should start earlier as local recurrence is the most common failure in this group of patients.

Conformal radiation therapy ± chemotherapy should be offered to patients with stage I, II, and III NSCLC who are medically inoperable but

of reasonable performance status and life expectancy. Modern technology can be applied as indicated. Both treatment outcome and cost

should be considered.

In patients receiving radiation therapy or chemoradiation with curative intent, treatment interruptions or dose reductions for manageable

acute toxicities (i.e. Grade 3 esophagitis or hematologic toxicities) should be minimized by conformal treatment planning and aggressive

supportive care.

Radiation therapy can be offered to primary or distant sites as palliative care for stage IV patients with extensive metastasis.

1-3

64,5

Commonly Used Radiation Therapy Abbreviations NSCL-C

5 of 7.

PRINCIPLES OF RADIATION THERAPY (1 of 7)

NSCL-C
1 of 7

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

See Dose, Volume and Normal Tissue Constraints for
Conventionally Fractionated Radiation Therapy (NSCL-C 2 of 7)

See Radiation Simulation, Planning and Delivery (NSCL-C 3 of 7)

See Stereotactic Body Radiation Therapy (NSCL-C 4 of 7)

See Prophylactic Cranial Irradiation (NSCL-C 4 of 7)
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

PRINCIPLES OF RADIATION THERAPY (2 of 7)

NSCL-C
2 of 7

Dose, Volume, and Normal Tissue Constraints for Conventionally Fractionated Radiation Therapy

�

�

�

� �

�

�

�

�

�

The dose recommendations for definitive and palliative radiation are summarized in Table 2.

. Tissue heterogeneity correction should be used in radiation treatment planning for all patients.

Preoperatively, a dose of 45-50 Gy in 1.8 to 2 Gy fraction size is recommended. Doses greater than 50 Gy in the preoperative setting have

been reported to be safe and achieved favorable survival outcome. However, this should only be performed with an experienced team.

Postoperative radiation dose should be based on margin status. Lung tolerance to radiation after surgery is remarkably smaller than those

with the presence of both lungs. Every effort should be made to minimize the dose of radiation therapy. More conservative consideration

should be applied for the dose constraints of normal lungs.

For definitive radiation therapy, the commonly prescribed dose is 60-70 Gy. Limited evidence suggested that a dose 74 Gy is

significantly associated with better survival in patients treated with radiation alone or sequential chemoradiation. Radiation dose may be

one significant factor for overall survival in stage I-II after radiation alone or stage III disease treated with concurrent chemoradiation.

When radiation is given concurrently with chemotherapy, a dose up to 74 Gy may be delivered safely, if the dose to normal structures are

strictly limited ( ). The role of high

dose radiation with concurrent chemotherapy is currently being tested in a phase III randomized trial (RTOG 0617).

For treatment volume consideration, PTV should be defined per ICRU-62 guidelines, based on GTV, plus CTV margin for microscopic

diseases, ITV margins for target motion, and margins for daily set-up errors. GTV should be confined to visible tumors (include both primary

and nodal diseases) on CT or PET-CT.

Regarding CTV of nodal regions, elective nodal irradiation (ENI) remains controversial and should be individualized based on tumor volume,

dosimetric parameters of adjacent normal structures, and comorbid conditions. Involved field radiation to high dose without ENI has been

shown to allow higher dose radiation with acceptable toxicity and low risk of isolated nodal relapse.

In patients who receive postoperative radiotherapy, CTV should consist of the bronchial stump and high-risk draining lymph node stations.

It is essential to evaluate the dose volume histogram (DVH) of critical structures and to limit the doses to the lungs, heart, esophagus, brachial

plexus, and spinal cord (See T ) to

minimize normal tissue toxicity. These limits are largely empirical.

For patients receiving postoperative radiation therapy, more strict DVH parameters should be considered for the lung. The exact limit is

unknown for lobectomy cases; mean lung dose should be limited to less than 8.5 Gy in pneumonectomy patients.

7

8-10

2,4

11,12

13

14 15

16-18

19

11,13,20-23

24

25-32

See Table 3.

able 3.

Recommended Doses for Conventionally

Fractionated Radiation Therapy NSCL-C 5 of 7

Normal Tissue Dose Volume Constraints for Conventionally Fractionated 3DCRT NSCL-C 5 of 7

Normal Tissue Dose Volume Constraints for Conventionally Fractionated 3DCRT NSCL-C 5 of 7

See Stereotactic Body Radiation Therapy (NSCL-C 4 of 7)

See Prophylactic Cranial Irradiation (NSCL-C 4 of 7)

See Radiation Simulation, Planning and Delivery (NSCL-C 3 of 7)
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PRINCIPLES OF RADIATION THERAPY (3 of 7)

NSCL-C
3 of 7

Radiation Simulation, Planning and Delivery

�

�

�

�

�

Treatment planning should be performed by CT scans obtained in the treatment position. IV contrast should be used for better target

delineation whenever possible, especially in patients with central tumors or with nodal disease. PET-CT is preferable in cases with

significant atelectasis and when IV contrast is contraindicated. PET-CT can significantly improve the target accuracy.

In patients who receive induction chemotherapy, attempts should be made to obtain a baseline planning CT prior to induction

chemotherapy. If feasible, the initial radiation fields should cover the pre-chemotherapy tumor volume, and the cone-down fields should

cover the post-chemotherapy tumor volume. However, in patients with compromised lung function or large initial tumor volume, the

post-chemotherapy volume can be used to avoid excessive pulmonary toxicity.

Photon beam energy should be individualized based on the anatomic location of the tumors and beam angles. In general, photon beam

energy between 4 to 10 MV is recommended for beams passing through low density lung tissue before entering the tumor. For large

mediastinal tumors or tumors attached to chest wall, 15 MV or 18 MV energies can be considered for more optimal dose arrangement.

In certain situations where there is a large volume of normal lung being irradiated or where tumors are located close to critical

structures (i.e. spinal cord), intensity modulated radiotherapy (IMRT) may be considered for high-dose radiation to avoid overdose to

normal tissues. Significantly lower risk of radiation pneumonitis and improved overall survival have been observed with IMRT compared

to 3-D conformal radiation therapy for lung cancer. When IMRT is used, the NCI IMRT guideline

( ) should be followed. Under strictly defined protocols, proton

therapy may be allowed. When IMRT and proton therapy are used, daily image guidance at delivery should be used for quality

assurance. The modality of IGRT should be based on the institutional experience and the treatment accuracy.

Whenever feasible, respiratory motion should be managed. Acceptable methods of accounting for tumor motion, per

guideline, include: 1) Motion-encompassing methods such as slow CT scanning, inhale and exhale breath-hold CT, four-dimensional

(4-D) respiration-correlated CT, 2) Respiratory gating methods using an external respiration signal or using internal fiducial markers, 3)

Breath-hold methods by deep-inspiration breath-hold, active-breathing control (ABC) device, self breath-hold without respiratory

monitoring, 4) Forced shallow breathing with abdominal compression, and 5) Real-time tumor-tracking methods.

33

34

35-39

AAPM Task Group

76

http://www.rtog.org/pdf_document/NCI_IMRT_Guidelines_2006.pdf

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

See Stereotactic Body Radiation Therapy (NSCL-C 4 of 7)

See Prophylactic Cranial Irradiation (NSCL-C 4 of 7)
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Stereotactic Body Radiation Therapy (SBRT)

Prophylactic Cranial Irradiation (PCI)

�

�

�

�

�

SBRT provides statistically significantly higher 5-year survival than 3DCRT in stage I NSCLC. SBRT can be considered for inoperable

stage I patients with node negative peripheral lesions (See ) that are

less than 5 cm in maximal dimension or limited lung metastasis.

SBRT fractionation regimens range from one single fraction to 3 fractions, 4 fractions, and 5 fractions (See

). While the optimal number of fractionation may be estimated based on the tumor size and total

dose, an accumulative BED of 100 Gy is associated with better survival. RTOG 0915 is ongoing to compare the outcomes between

one single fraction and 4 fractions.

SBRT Normal tissue dose constraints should be strictly followed (See

).

The role of prophylactic brain irradiation is controversial. The recommendation of whole brain irradiation should be a decision after

multidisciplinary discussion, weighing the potential benefit over the risk for each individual patient. Dose and fractionation of PCI can

be the same as for small cell lung cancer (25 Gy in 10 fractions over 2 weeks).

40

41,42 43

44 45,46 47 48,49

50 51

52

Figure 1.

Table 4.

Table 5.

Schema of Central and Peripheral Locations NSCL-C 6 of 7

SBRT

Regimens and Indications NSCL-C 6 of 7

Normal Tissue Dose Volume Constraints for SBRT NSCL-

C 6 of 7

PRINCIPLES OF RADIATION THERAPY (4 of 7)

NSCL-C
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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3DCRT 3-D Conformal Radiation

Therapy

GTV Gross Tumor Volume

CTV Clinical Target Volume

PTV Planning Target Volume

ITV Internal Target Volume

BED Biological Equivalent Dose

OAR Organ At Risk

V20 % Volume an OAR

Receiving 20 Gy�

MLD Mean Lung Dose

ABC Active Breathing Control

IMRT Intensity Modulated

Radiation Therapy

OBI On Board Image

IGRT Image Guided Radiation

Therapy

SBRT Stereotactic Body Radiation

Therapy

4DCT 4 Dimensional Computerized

Tomography

CBCT Cone Beam Computerized

Tomography

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

PRINCIPLES OF RADIATION THERAPY (5 of 7)

Table 1. Commonly Used Radiation Therapy

Abbreviations

Table 2. Recommended Doses for Conventionally Fractionated Radiation Therapy

Treatment Type Total Dose Fraction

Size

Preoperative 45-50 Gy 1.8-2 Gy

Postoperative

� Negative margins

�

�

Extracapsular nodal extension or microscopic

positive margins

Gross residual tumors

Definitive

�

�

Radiation alone or sequential chemoradiation

Concurrent chemotherapy

4-5 weeks

Palliative

�

�

�

�

Obstructive disease (SVC syndrome or

obstructive pneumonia)

Bone metastases with soft tissue mass

Bone metastases without soft tissue mass

Brain metastasis

Treatment

Duration

50 Gy

54-60 Gy

60 to 70 Gy

1.8-2 Gy

1.8-2 Gy

1.8-2 Gy

4-5 weeks

5-6 weeks

6-7 weeks

60-74 Gy

60 to 70 Gy
2 Gy

2 Gy

6-7.5 weeks

6-7 weeks

30-45 Gy

30 Gy

8 Gy

See CNS

Guidelines

3 Gy

3 Gy

8 Gy

See CNS

Guidelines

2-3 weeks

2 weeks

1 day

See CNS

Guidelines

NSCL-C
5 of 7

Table 3. Normal Tissue Dose Volume Constraints for Conventionally Fractionated 3DCRT*

Structures

Spinal Cord

Lung

Heart

Esophagus

Limits

50 Gy in 1.8-2 Gy fractions

V20 < 37%

MLD < 20 Gy

V40 < 100%

V45 < 67%

V60 < 33%

Mean dose < 34 Gy

Brachial Plexus 66 Gy in 1.8-2 Gy fractions

*The limits are consistent with those of the ongoing

phase III trial RTOG 0617.

Vxx refers to the percentage of whole organ

receiving more or equal to xx Gy.

Lung V20 refers to the percentage of both lungs

with subtraction of overlapping CTV receiving 20

Gy, MLD=mean total lung dose.

�
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Regimen

30-34 Gy x 1

15-20 Gy x 3

12-12.5 Gy x 4

10-11 Gy x 5

Indications

Peripheral small (< 2 cm) tumors, > 1 cm from chest wall

Peripheral < 5 cm tumors, > 1 cm from chest wall

Peripheral tumors, particularly those < 1 cm from chest wall

Peripheral tumors, particularly those < 1 cm from chest wall

Table 4. SBRT Regimens and Indications for Lung Tumors

Table 5. Normal Tissue Dose Volume Constraints for SBRT*

Spinal

cord

Esophagus

Brachial

plexus

Heart/

pericardium

Great

vessels

14 Gy

15.4 Gy

17.5 Gy

22 Gy

37 Gy

18 Gy

(6 Gy/fx)

30 Gy

(10 Gy/fx)

21 Gy

(7 Gy/fx)

30 Gy

(10 Gy/fx)

39 Gy

13 Gy/fx

26 Gy

(6.5 Gy/fx)

30 Gy

(7.5 Gy/fx)

27.2 Gy

(6.8 Gy/fx)

34 Gy

(8.5 Gy/fx)

49 Gy

12.25 Gy/fx

30 Gy

(6 Gy/fx)

32.5 Gy

(6.5 Gy/fx)

30 Gy

(6 Gy/fx)

35 Gy

(7 Gy/fx)

55 Gy

11 Gy/fx

OAR 1 Fraction 3 Fractions 4 Fractions 5 Fractions

Rib

Skin

Stomach

Figure 1. Schema of Central and Peripheral Locations

Peripheral tumors are those located 2 cm in all

directions around the proximal bronchial tree.

�

Defines zone of the

proximal bronchial treeTrachea/

Large Bronchus

20.2 Gy 30 Gy

(10 Gy/fx)

34.8 Gy

(8.7 Gy/fx)

40 Gy

(8 Gy/fx)

30 Gy 30 Gy

(10 Gy/fx)

32 Gy

(7.8 Gy/fx)

32.5 Gy

(6.5 Gy/fx)

26 Gy 30 Gy

10 Gy/fx

36 Gy

(9 Gy/fx)

40 Gy

8 Gy/fx

12.4 Gy 27 Gy

9 Gy/fx
30 Gy

(7.5 Gy/fx)

35 Gy

7 Gy/fx

*The limits are the maximum point doses, based on a combined consideration of
recommendations from ongoing multicenter trials (RTOG 0618 and RTOG 0915).

Reprinted with permission 2008 American Society of
Clinical Oncology. All rights reserved. Timmerman R, et al.
J Clin Oncol 24, 2006:4833-4839.

©
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CHEMOTHERAPY REGIMENS FOR ADJUVANT THERAPY

NSCL-D

Cisplatin 50 mg/m days 1 and 8

Vinorelbine 25 mg/m days 1, 8, 15, 22

2

2

Cisplatin 100 mg/m on day 1

Vinorelbine 30 mg/m days 1, 8, 15, 22

2

2

Every 28 days for 4 cyclesa

Every 28 days for 4 cyclesb,c

Published Chemotherapy Regimens Schedule

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Cisplatin 100 mg/m on day 1

Etoposide 100 mg/m days 1-3

2

2
Every 28 days for 4 cyclesb

See Chemoradiation on
page NSCL-E

Cisplatin 80 mg/m on day 1, 22, 43, 64

Vinblastine 4 mg/m days 1, 8, 15, 22
then every 2 wks after day 43

2

2
Every 21 days for 4 cyclesb

Cisplatin 75-80 mg/m day 1;

Vinorelbine 25-30 mg/m days 1 + 8

2

2
Every 21 days for 4 cyclesa

Chemotherapy Regimens for patients with comorbidities

or patients not able to tolerate cisplatin

Paclitaxel 200 mg/m on day 1
Carboplatin AUC 6 on day 1

2 Every 21 daysd

Schedule

Other Acceptable Cisplatin-

based Regimens

Cisplatin 75 mg/m on day 1

Gemcitabine 1250 mg/m on days 1, 8

2

2

Cisplatin 75 mg/m

Docetaxel 75 mg/m

2

2

Every 21 days

Every 21 days e

Schedule

aWinton T, Livingston R, Johnson D, et al. Vinorelbine plus cisplatin vs. observation in resected non-small-lung cancer. N Engl J Med 2005;352:2589-2597.
b

c

d

e

Arriagada R, Bergman B, Dunant A, et al. The International Adjuvant Lung Cancer Trial Collaborative Group. Cisplatin-based adjuvant chemotherapy in patients with
completely resected non-small cell lung cancer. N Engl J Med 2004;350:351-60.

Douillard JY, Rosell R, De Lena M, et al. Adjuvant vinorelbine plus cisplatin versus observation in patients with completely resected stage IB-IIIA non-small-cell lung
cancer (Adjuvant Navelbine International Trialist Association [ANITA]): a randomised controlled trial. Lancet Oncol 2006;7(9):719-727.

Strauss GM, Herndon III JE, Maddaus MA, et al. Adjuvant paclitaxel plus carboplatin compared with observation in stage IB non-small cell lung cancer: CALGB 9633
with the Cancer and Leukemia Group B, Radiation Therapy Oncology Group, and North Central Cancer Treatment Group Study Groups. J Clin Oncol 2008;26:5043-
5051.

Fossella F, Pereira JR, von Pawel J, et al. Randomized, multinational, phase III study of docetaxel plus platinum combinations versus vinorelbine plus cisplatin for
advanced non-small-cell lung cancer: the TAX 326 study group. J Clin Oncol 2003;21(16):3016-24. Epub 2003 Jul 1.

Pemetrexed 500 mg/m on day 1

Cisplatin 75 mg/m on day 1
for adenocarcinoma and large cell

carcinoma and NSCLC NOS

(without specific histologic subtype)

2

2
Every 21 days for 4

cycles
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Cisplatin 100 mg/m day 1, 29

Vinblastine 5 mg/m /weekly x 5
Concurrent thoracic RT 60 Gy (preferred)

2

2

b

Concurrent Chemotherapy/RT Regimens*

Paclitaxel 45-50 mg/m weekly over 1 hour

Carboplatin AUC = 2 mg/mL/min over 30 min weekly
Concurrent thoracic RT 63 Gy/7 wks/34 fractions (category 2B)

2

c

Cisplatin 50 mg/m on day 1, 8, 29, and 36

Etoposide 50 mg/m days 1-5, 29-33
Concurrent thoracic RT (total dose, 61 Gy) (preferred)

2

2

a

CHEMOTHERAPY REGIMENS USED WITH RADIATION THERAPY

NSCL-E

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

a

b

c

d

Albain KS, Crowley JJ, Turrisi AT III, et al. Concurrent cisplatin, etoposide, and chest radiotherapy in pathologic stage IIIB non-small-cell lung cancer: A Southwest
Oncology Group Phase II Study, SWOG 9019. J Clin Oncol 2002;20:3454-3460.

Curran WJ, Scott CB, Langer CJ, et al. Long-term benefit is observed in a phase III comparison of sequential vs concurrent chemoradiation for patients with unresected
stage III NSCLC: RTOG 9410. Proc Am Soc Clin Oncol 2003;22:621 (abstr 2499).

Belani CP, Choy H, Bonomi P, et al. Combined chemoradiotherapy regimens of paclitaxel and carboplatin for locally advanced non-small-cell lung cancer: a randomized
phase II locally advanced multi-modality protocol. J Clin Oncol 2005;23(25):5883-5891.

Gandara DR, Chansky K, Albain KS, et al. Consolidation docetaxel after concurrent chemoradiotherapy in stage IIIB non-small-cell lung cancer: phase II Southwest
Oncology Group Study S9504. J Clin Oncol 2003;21(10):2004-2010.

Sequential Chemotherapy/RT Regimens

Paclitaxel 200 mg/m every 3 weeks over 3 hours, 2 cycles

Carboplatin AUC 6, 2 cycles
followed by thoracic RT 63 Gy beginning on day 42

2

c

Cisplatin 100 mg/m on day 1, 29

Vinblastine 5 mg/m /weekly on days 1, 8, 15, 22, 29
followed by RT with 60 Gy in 30 fractions beginning on day 50

2

2

b

Concurrent Chemotherapy/RT Followed by Chemotherapy

Paclitaxel 45-50 mg/m weekly

Carboplatin AUC 2, concurrent thoracic RT 63 Gy
followed by 2 cycles of paclitaxel 200 mg/m and carboplatin AUC 6 (category 2B)

2

2 c

Cisplatin 50 mg/m on day 1, 8, 29, 36

Etoposide 50 mg/m days 1-5, 29-33
Concurrent thoracic RT (total dose, 61 Gy)
followed by cisplatin 50 mg/m and etoposide 50 mg/m x 2 additional cycles (category 2B) or followed by

docetaxel started 4-6 wks after chemoradiation at an initial dose of 75 mg/m x 3 doses every 3 weeks (category 3)

2

2

d

2 2 a

2

*Randomized data support full-dose cisplatin over carboplatin-based regimens. Carboplatin regimens have not been adequately tested.
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ADVANCED DISEASE:

Baseline prognostic variables (stage, weight loss, PS, gender) predict survival.

Platinum-based chemotherapy prolongs survival, improves symptom control and yields superior quality of life compared to best supportive

care.

Histology of NSCLC is important in the selection of systemic therapy.

New agent platinum combinations have generated a plateau in overall response rate ( 25-35%), time to progression (4-6 mo), median

survival (8-10 mo), 1 y survival rate (30-40%) and 2 y survival rate (10-15%) in fit patients.

No specific platinum-based cytotoxic combination is clearly superior.

Unfit of any age (performance status 3-4) do not benefit from cytotoxic treatment, except erlotinib for EGFR mutation positive patients.

Bevacizumab + chemotherapy or chemotherapy alone is indicated in PS 0-1 patients with advanced or recurrent NSCLC. Bevacizumab

should be given until disease progression.

Cetuximab +

Two drug regimens are preferred; a third cytotoxic drug does not increase survival, with the exception of bevacizumab or cetuximab in

treatment-naïve PS 0-1 NSCLC.

Single agent therapy or platinum-based combinations are a reasonable alternative in PS 2 patients or the elderly.

Systemic chemotherapy is not indicated in PS 3 or 4 patients.

In locally advanced NSCLC, chemoradiation is superior to radiation alone: concurrent chemoradiation appears to be better than sequential

chemoradiation.

Cisplatin-based combinations have been proven superior to best supportive care in advanced, incurable disease, with improvement in

median survival of 6-12 wks, and a doubling of one-year survival rates (absolute 10-15% improvement).

Cisplatin or carboplatin have been proven effective in combination with any of the following agents: paclitaxel, docetaxel, gemcitabine,

vinorelbine, irinotecan, etoposide, vinblastine, pemetrexed.

New agent/non-platinum combinations are reasonable alternatives if available data show activity and tolerable toxicity (eg,

gemcitabine/docetaxel).
If patient has a known KRAS mutation, therapy other than erlotinib should be considered first.

�

�

�

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

First-line therapy

vinorelbine/cisplatin is indicated in PS 0-2 patients with advanced or recurrent NSCLC.

Erlotinib is indicated for EGFR mutation positive patients.

There is evidence of superior efficacy and reduced toxicity for cisplatin/pemetrexed in patients with nonsquamous histology, in comparison

to cisplatin/gemcitabine.

�

See Maintenance Chemotherapy, Second- and Third-line therapy NSCL-F (2 of 3)

SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE (1 OF 3)

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE (2 OF 3)

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Maintenance Therapy

Continuation maintenance refers to the use of at least one of the agents given in first line, beyond 4-6 cycles, in the absence of disease

progression. Switch maintenance refers to the initiation of a different agent, not included as part of the first-line regimen, in the absence

of disease progression, after 4-6 cycles of initial therapy.

�

�

Continuation Maintenance: Biologic agents given in combination with conventional chemotherapy should be continued until evidence

of disease progression or unacceptable toxicity, as per the design of the clinical trials that led to their approval. There are no

randomized data supporting the continuation maintenance of conventional cytotoxic agents beyond 4-6 cycles of therapy.
Continuation of bevacizumab after 4-6 cycles of platinum-doublet chemotherapy and bevacizumab (category 1).
Continuation of  cetuximab after 4-6 cycles of cisplatin, vinorelbine, and cetuximab (category 1).
Continuation of pemetrexed after 4-6 cycles of cisplatin and pemetrexed  chemotherapy, for patients with histologies other than

squamous cell carcinoma (category 2B).

Switch Maintenance: Two recent studies have shown a benefit in progression-free and overall survival with the initiation of pemetrexed

or erlotinib after first-line chemotherapy, in patients without disease progression after 4-6 cycles of therapy.
Initiation of pemetrexed after 4-6 cycles of first-line platinum-doublet chemotherapy, for patients with histologies other than

squamous cell carcinoma (category 2B).
Initiation of erlotinib after 4-6 cycles of first-line platinum-doublet chemotherapy (category 2B).
Initiation of docetaxel after 4-6 cycles of first-line platinum-doublet chemotherapy (category 3).
Close follow-up of patients without therapy is a reasonable alternative to switch maintenance.

�

�

�

�

�

�

�

Second-line therapy

Third-line therapy

�

�

In patients who have experienced disease progression either during or after first-line therapy, single-agent docetaxel, pemetrexed, or

erlotinib are established second-line agents.
Docetaxel has been proven superior to BSC, vinorelbine, or ifosfamide with improved survival/QOL.
Pemetrexed has been shown to be superior to docetaxel with less toxicity in patients with adenocarcinoma and large cell carcinoma.
Erlotinib has proven superior to BSC with significantly improved survival and delayed time to symptom deterioration.

Erlotinib has proven statistically superior to BSC with respect to survival.

�

�

�

See Specific Systemic Agents on page NSCL-F (3 of 3)
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Cisplatin

Carboplatin

Paclitaxel

Docetaxel

Vinorelbine

Gemcitabine

Etoposide

Irinotecan

Vinblastine

Mitomycin

Ifosfamide

Pemetrexed

Erlotinib

Bevacizumab

Albumin-bound paclitaxel

1-9

4,6-11

1,4,6,8-11

5,7,8,12,13

6-8

3,5,6,8,9,13

4
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16
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20

Bonomi P, Kim K, Fairclough D, et al. Comparison of survival and quality of life in advanced
non-small cell lung cancer patients treated with two dose levels of paclitaxel combined with
cisplatin versus etoposide with cisplatin:results of an Eastern Cooperative Oncology Group
trial. J Clin Oncol 2000;18:623-631.

Ohe Y, Ohashi Y, Kubota K, et al. Randomized phase III study of cisplatin plus irinotecan
versus carboplatin plus paclitaxel, cisplatin plus gemcitabine, and cisplatin plus vinorelbine
for advanced non-small-cell lung cancer: Four-Arm Cooperative Study in Japan. Ann Oncol
2007;18:317-323..

Belani CP, Larocca RV, Rinaldi WJ, et al. A multicenter, phase III randomized trial for stage
IIIB/IV NSCLC of weekly paclitaxel and carboplatin vs. standard paclitaxel and carboplatin
given every three weeks, followed by weekly paclitaxel. Proc Am Soc Clin Oncol
2004;23:619[abstract 7017].

Hanna NH, Sheperd FA, Fossella FV, et al. Randomized phase III study of pemetrexed
versus docetaxel in patients with non-small cell lung cancer previously treated with
chemotherapy. J Clin Oncol 2004;22:1589-1597.

Shepherd FA, Pereira JR, Ciuleanu T, et al. Erlotinib in previously treated non-small-cell
lung cancer. N Engl J Med 2005;353(2):123-32.
Sandler AB, Gray R, Perry MC, et al. Paclitaxel-carboplatin alone or with bevacizumab for
non-small cell lung cancer. N Engl J Med 2006;355:2542-2550.

Green M, Manikhas G, Orlov S, et al. Abraxane , a novel Cremophor -free, albumin-
bound particle form of paclitaxel for the treatment of advanced non-small-cell lung cancer.
Ann Oncol 2006;17(8):1263-1268.
Rizvi N, Riely G, Azzoli, C, et al. Phase I/II Trial of Weekly Intravenous 130-nm Albumin-
Bound Paclitaxel As Initial Chemotherapy in Patients With Stage IV Non–Small-Cell Lung
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versus cisplatin alone in patients with locally advanced or metastatic non-small cell lung
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based regimens and paclitaxel plus gemcitabine in advanced non-small-cell lung cancer: a
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advanced non-small-cell lung cancer (FLEX): an open label randomised phase III trial.
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® ®

Albumin-bound paclitaxel may be substituted for either paclitaxel or docetaxel in patients who
have experienced hypersensitivity reactions after receiving paclitaxel or docetaxel despite
premedication, or for patients where the standard premedications (dexamethasone, H2
blockers, H1 blockers) are contraindicated.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE (3 OF 3)

Agents listed below are used in the treatment of patients with NSCLC. Most are used in combination,

while others are used as monotherapy (eg, maintenance or second-line therapy).
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CANCER SURVIVORSHIP CARE

Cancer Survivorship

NSCLC long term follow-up care

Resources

1

�

�

�

�

In 2000, the prevalence of living cancer survivors with a diagnosis was
Breast cancer: 2,197,000
Prostate cancer: 1,637,000
Colon cancer: >1,000,000
Lung cancer: 340,000

Cancer Surveillance
History and Physical and a contrast-enhanced chest CT scan every 4-6 months for 2 years (category 2B), then H&P and a non-contrast-

enhanced chest CT scan annually (category 2B)
Smoking status assessment at each visit, counseling and referral for cessation as needed.

Immunizations
Annual Influenza vaccination
Pneumococcal vaccination with revaccination as appropriate

National Cancer Institute Facing Forward: Life After Cancer Treatment

�

�

�

�

�

�

�

�

Counseling Regarding Health Promotion and Wellness

Additional Health Monitoring

2

�

�

�

�

�

�

�

�

Maintain a healthy weight

Adopt a physically active lifestyle (Regular physical activity: 30 minutes of moderate intensity physical activity on most days of the week)

Consume a healthy diet with emphasis on plant sources

Limit consumption of alcohol if you consume alcoholic beverages

Routine blood pressure, cholesterol and glucose monitoring

Bone health: Bone density testing as appropriate

Dental health: Routine dental examinations

Routine sun protection

http://www.cancer.gov/cancertopics/life-after-treatment/allpages

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

1Gloeckler Ries LA, Reichman ME, Riedel Lewis D, et al. Cancer survival and incidence from the surveillance, epidemiology, and end results (SEER) program. The
Oncologist 2003; 8;541-552.

2ACS Guidelines on Nutrition and Physical Activity for Cancer Prevention
( Accessed November 18, 2009)http://www.cancer.org/docroot/PED/content/PED_3_2X_Diet_and_Activity_Factors_That_Affect_Risks.asp?sitearea=PED

NSCL-G
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Cancer Screening Recommendations3,4

These recommendations are for average risk individuals and high risk patients should be individualized.

Colorectal Cancer: For men and women, Colonoscopy every 10 years (preferred) or fecal occult blood test (FOBT) annually and flexible

sigmoidoscopy every 5 years, beginning at age 50

Prostate Cancer: For men-annual prostate specific antigen (PSA) testing beginning at age 50; for African American males and those with

family history of prostate cancer, PSA testing beginning at age 40.

Breast Cancer: For women-monthly self breast exam (SBE) beginning at age 20 (optional); annual clinical breast exam (CBE) beginning at

age 25; annual mammogram beginning at age 40.

Cervical Cancer: Annual cervical cytology testing for women up to age 30; after age 30, annual cervical cytology testing or cervical cytology

testing every 2-3 years (if 3 negative/satisfactory annual cervical cytology tests) or cervical cytology and HPV-DNA testing. If both negative,

testing every 3 years.

�

�

�

�

See NCCN Colorectal Cancer Screening Guidelines

See NCCN Prostate Cancer Early Detection Guidelines

See NCCN Breast Cancer Screening Guidelines

See NCCN Cervical Cancer Screening Guidelines

NON-SMALL CELL LUNG CANCER SURVIVORSHIP

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

NSCL-G
2 of 2

3

4
Memorial Sloan-Kettering Cancer Center Screening Guidelines: (Accessed November 24, 2009)

American Cancer Society Guidelines for Early Detection of Cancer:

(Accessed November 24, 2009)

http://www.mskcc.org/mskcc/html/65279.cfm

http://www.cancer.org/docroot/PED/content/PED_2_3X_ACS_Cancer_Detection_Guidelines_36.asp?sitearea=PED

http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site
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Staging

ST-1

Table 6. Definitions for T, N, M*

T Primary Tumor
N Regional Lymph Nodes

M Distant Metastasis

TX Primary tumor cannot be assessed, or tumor proven by the
presence of malignant cells in sputum or bronchial washings but

not visualized by imaging or bronchoscopy
T0 No evidence of primary tumor
Tis Carcinoma in situ

T1 Tumor 3 cm in greatest dimension, surrounded by lung or
visceral pleura, without bronchoscopic evidence of invasion more

proximal than the lobar bronchus (i.e., not in the main bronchus)

T1a Tumor 2 cm in greatest dimension

T1b Tumor > 2 cm but 3 cm in greatest dimension

T2 Tumor > 3 cm but 7 cm or tumor with any of the following
features

Involves main bronchus, 2 cm distal to the carina
Invades visceral pleura
Associated with atelectasis or obstructive pneumonitis that
extends to the hilar region but does not involve the entire lung

T2a Tumor > 3 cm but 5 cm in greatest dimension

T2b Tumor > 5 cm but 7 cm in greatest dimension
T3 Tumor > 7 cm or one that directly invades any of the following:

chest wall (including superior sulcus tumors), diaphragm, phrenic

nerve, mediastinal pleura, parietal pericardium; or tumor in the

main bronchus < 2 cm distal to the carina but without

involvement of the carina; or associated atelectasis or obstructive

pneumonitis of the entire lung or separate tumor nodule(s) in the

same lobe
T4 Tumor of any size that invades any of the following:

mediastinum, heart, great vessels, trachea, recurrent
laryngeal nerve, esophagus, vertebral body, carina;
separate tumor nodule(s) in a different ipsilateral lobe

NX Regional lymph nodes cannot be assessed
N0 No regional lymph node metastasis
N1 Metastasis in ipsilateral peribronchial and/or ipsilateral hilar

lymph nodes and intrapulmonary nodes, including
involvement by direct extension

N2 Metastasis in ipsilateral mediastinal and/or subcarinal

lymph node(s)
N3 Metastasis in contralateral mediastinal, contralateral hilar,

ipsilateral or contralateral scalene, or supraclavicular
lymph node(s)

MX Distant metastasis cannot be assessed
M0 No distant metastasis
M1 Distant metastasis

M1a Separate tumor nodule(s) in a contralateral lobe; tumor

with pleural nodules or malignant pleural (or pericardial)

effusion
M1b Distant metastasis

�

�

a

�

�

�

�

�

b

a

c

:

a

b

c

The uncommon superficial spreading tumor of any size with its invasive
component limited to the bronchial wall, which may extend proximally to the
main bronchus, is also classified as T1.

T2 tumors with these features are classified T2a if 5 cm or if size cannot be

determined, and T2b if > 5 cm but 7 cm

Most pleural (and pericardial) effusions with lung cancer are due to tumor. In a
few patients, however, multiple cytopathologic examinations of pleural
(pericardial) fluid are negative for tumor, and the fluid is nonbloody and is not
an exudate. Where these elements and clinical judgment dictate that the
effusion is not related to the tumor, the effusion should be excluded as a
staging element and the patient should be classified as T1, T2, T3, or T4.

�

�

*Used with permission. Goldstraw P, Crowley J, Chansky K, et al. The IASLC Lung Cancer Staging Project: Proposals for the revision of the TNM stage groupings in the
forthcoming (seventh) edition of the TNM classification of malignant tumors. J Thorac Oncol 2007;2:706-714.
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ST-2

Staging
Table 7. Descriptors, T and M Categories, and Stage Grouping*

Sixth Edition 7th Edition N0 N1 N2 N3
T/M Descriptor T/M

IIA

IIA

IIB IIIA

IIB IIIA IIIA

IIIA IIIA

IIIA IIIA IIIB IIIB

IV IV IV IV

Cells in bold indicate a change from the sixth edition for a particular TNM category.

T1 (less than or equal to 2 cm) T1a IA IIA IIIA IIIB

T1 (>2–3 cm) T1b IA IIA IIIA IIIB

T2 (less than or equal to 5 cm) T2a IB IIIA IIIB

T2 (>5–7 cm) T2b IIB IIIA IIIB

T2 (> 7 cm) T3 IIIA IIIB

T3 invasion IIB IIIA IIIA IIIB

T4 (same lobe nodules) IIIB

T4 (extension) T4 IIIB IIIB

M1 (ipsilateral lung)

T4 (pleural effusion) M1a

M1 (contralateral lung) IV IV IV IV

M1 (distant) M1b IV IV IV IV

*Used with permission. Goldstraw P, Crowley J, Chansky K, et al. The IASLC Lung Cancer Staging Project: Proposals for the revision of the TNM stage groupings in the
forthcoming (seventh) edition of the TNM classification of malignant tumors. J Thorac Oncol 2007;2:706-714.



 

Version 2.2010, 12/15/09 © 2009 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN.  

Non-Small Cell Lung Cancer Practice Guidelines
in Oncology – v.2.2010 NCCN

®

NSCL Table of Contents

Discussion To view the most up-to-date discussion, click here. 

NCCN Categories of Evidence and Consensus 

Category 1: The recommendation is based on high-level evidence 
(e.g. randomized controlled trials) and there is uniform NCCN 
consensus. 

Category 2A: The recommendation is based on lower-level evidence 
and there is uniform NCCN consensus. 

Category 2B: The recommendation is based on lower-level evidence 
and there is nonuniform NCCN consensus (but no major 
disagreement). 

Category 3: The recommendation is based on any level of evidence 
but reflects major disagreement.  

All recommendations are category 2A unless otherwise noted. 
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