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Abbreviations: ACCP = American College of Chest Physicians;
AFB = autofluorescence bronchoscopy; APW = Aortopulmonary
Window; BSC = best supportive care; CIS = carcinoma in situ;
CPET = cardiopulmonary exercise test; CXR = chest radiograph;
Drco = diffusing capacity for carbon monoxide; EBUS = endo-
bronchial ultrasound; ECOG = Eastern Cooperative Oncology
Group; EGFR = epidermal growth factor receptor; ES = exten-
sive stage; FA = fine needle aspiration; GGO = ground glass opacity;
TASLC = International Association for the Study of Lung Can-
cer; LC III = 3rd edition of the ACCP Lung Cancer Guidelines;
LDCT = low-dose CT; LS = limited stage; LUL = left upper lobe;
LVRS = lung volume reduction surgery; MFLC = multifocal lung
cancer; MPE = malignant pleural effusion; NA = needle aspira-
tion; NLST = National Lung Cancer Screening Trial; NRS = numer-
ical rating scale; NSAID = nonsteroidal antiinflammatory drug;
NSCLC = non-small cell lung cancer; PET = positron emission
tomography; PPO = predicted postoperative; PS = performance
status; QOL = quality of life; RCT = randomized controlled trial;
RT = radiotherapy; SBRT = stereotactic body radiation ther-
apy; SCLC = small cell lung cancer; SVC = superior vena cava;
SWT = shuttle walk test; TBNA = transbronchial needle aspiration;
TRT = thoracic radiotherapy; TTNA = transthoracic needle aspi-
ration; VAS = visual analog scale; VATS = video-assisted thoracic
surgery; VEGF = vascular endothelial growth factor; Vo,max = max-
imal oxygen consumption; WHO = World Health Organization;
WLB = white light bronchosopy

Lung cancer causes as many deaths as the next four
leading causes of cancer deaths combined.! In the
developing world, which has seen a dramatic increase
in the rate of smoking, the impending number of
deaths from this disease is staggering. Although the
incidence and death rate in the United States has
been declining since around 2000, lung cancer is pro-
jected to remain by far the leading cause of cancer
deaths for many decades.

For many years, lung cancer was a relatively neglected
disease, shrouded in pessimism and with little research
funding. However, many advances have occurred,
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and it is now a vibrant field with a rapid pace of
new information. The explosion of literature makes
it difficult for anyone to stay current. With more
insight comes the identification of many nuances
that are important to correctly understand new stud-
ies and choose the optimal treatments for patients.
Lung cancer has evolved to where it takes a team of
individuals, each with lung cancer expertise within
their specialty, to be able to provide the necessary
up-to-date knowledge base. The crucial aspect here
is not to simply have multiple specialties but to
develop a forum for ongoing interaction, so that the
individuals think and function as a team, makin
decisions collectively. Such integration and collab-
oration allow collective knowledge and judgment to
be brought to bear on caring for patients. Even for
such a team, however, staying abreast of advances is
challenging.

Evidence-based guidelines are intended to make
the process of providing up-to-date care easier. The
third edition of the American College of Chest Physi-
cians (ACCP) Lung Cancer Guidelines (LC III) is a
systematic, extensive, comprehensive review of the
literature, a structured interpretation of the data, and
practical patient management recommendations. The
LC III panelists were selected based on expertise and
volunteered an astounding number of hours to care-
fully and systematically provide the basis for and,
finally, produce the guidelines. The result is a prod-
uct that can be accessed superficially to quickly find
guideline statements relevant to a particular clinical
issue or more in depth by reviewing the data tables
and reading the individual articles. The organized
process to produce the guidelines helps to ensure
that it is not biased and is representative of the cur-
rent state of knowledge. The LC III documents rep-
resent a distillation of thousands of hours to make the
insights more easily accessible to the clinicians on the
front lines.
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Nevertheless, implementation of the guidelines
requires some effort. They cannot provide a simple
recipe for treatment. Clinical judgment is needed
to assess and balance the many factors that go into
clinical decision-making. How well do the patients
from whom the data are derived match the patient
for whom a management plan is being developed?
How strong and consistent are the data, and how
heavily should other factors or patient preferences
influence the plan? The essence of clinical judg-
ment is being able to weigh the strength of the
many factors that each patient brings to decision-
making. The LC III guidelines are designed to impart
insight into these matters to enhance clinical deci-
sion making and not merely present a relatively rigid
algorithm.

A difficulty in developing guidelines is that imple-
mentation must also be tailored to the local setting.
In some countries or institutions, certain tests or pro-
cedures may not be available. On a more subtle level,
although a test may sometimes be available, one cannot
assume that the results in every clinical setting match
those of the published literature. The best way to
implement guidelines is to thoughtfully tailor them
to the local setting. This requires assembling the local
team of specialists and critically reviewing the major
guideline recommendations and the local strengths
and challenges. This allows the development of a
locally adapted system of care that can significantly
streamline the process of care and ensure that patients
are receiving thoughtful care to the highest degree

possible in that setting. The LC III guidelines were
designed to provide enough details to facilitate
such local adaptation in an efficient manner. This
executive summary provides a brief synopsis of each
article, highlights the major points, and lists the
recommendations.

2.0 METHODOLOGY FOR DEVELOPMENT
OF GUIDELINES FOR LUNG CANCER

There have been major advances in the clinical sci-
ence of lung cancer. There have also been major
advances in methodologic science. The ACCP has
been at the forefront of these advances and is com-
mitted to continuing to evolve the process of litera-
ture review, data extraction, and guideline development.
With the advancement of methodologic techniques,
content experts and methodologists must work hand
in hand to bring the best each has to offer to bear on
the process. Because resources are not unlimited, and
practical aspects and logistics present challenges, how
to achieve this collaboration was a process that con-
tinued to evolve during the development of LC III
guidelines. We were fortunate to have the participa-
tion of a small but growing number of individuals
who have content expertise as well as formal method-
ology training. For each article, a methodologist was
assigned and involved during the process of research
and guideline development.
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3.0 EPIDEMIOLOGY OF LUNG CANCER

The epidemiology of lung cancer is an active field.
Researchers in the area of molecular epidemiology
are making advances in the identification of bio-
markers of risk and for early detection, although these
are not yet mature enough for clinical application.

Cigarette smoking remains the predominant risk
factor for lung cancer. A dramatic increase in deaths
from lung cancer is anticipated in the developing
world, given the current high rate of smoking in these
regions. This will have significant social and economic
impact.

Although smoking is the major risk factor, a better
understanding of the risk of developing lung cancer
is needed, particularly with the advent of screening
with low-dose CT (LDCT) scanning. This article dis-
cusses the risk models that have been developed.
Further validation of these models is needed to allow
prediction of risk for individual patients. Further-
more, a better understanding of other factors is needed,
for example, to address the substantial number of
patients who develop lung cancer despite being life-
long nonsmokers.
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4.0 MOLECULAR B1oLOGY OF LUNG CANCER

Much attention has been directed toward identi-
fication of particular genetic mutations that can be
treated with targeted therapy, resulting in a major
palliative benefit for these patients with advanced
non-small cell lung cancer (NSCLC). We appear to
be poised to reap more far-reaching benefits by using
the tools of molecular biology to gain insight into the
development of various lung cancers, determinants
of progression, and the identification of specific bio-
markers. This has the potential to open up doors for
early detection, identification of prognostic and pre-
dictive markers, and perhaps prevention. This article
discusses the state of the art of research in these areas.

5.0 CHEMOPREVENTION OF LUNG CANCER

The idea of an agent that could prevent the pro-
gression to invasive cancer in individuals at high risk
is appealing. Unfortunately, despite preliminary data
suggesting a possible chemopreventative effect, all of
the agents that have been tested in large randomized
controlled trials (RCTs) have shown no benefit; some
have even turned out to be harmful.

Despite this disappointment, the increasing insight
into the fundamental biology of the development of
lung cancer provides new opportunities to identify a
chemopreventative agent. The field has shifted from
large RCTs to smaller studies aimed at achieving a
better understanding of the relevant biology and def-
inition of surrogate end points in order to build a
solid foundation for future progress.

Summary of Recommendations:
Chemoprevention of Lung Cancer

3.1.1.1. For individuals with a greater than
20 pack year history of smoking or with a his-
tory of lung cancer, the use of B carotene sup-
plementation is not recommended for primary,
secondary, or tertiary chemoprevention of lung
cancer (Grade 1A).

Remarks: The dose of B carotene used in these studies
was 20-30 mg per day or 50 mg every other day.

3.5.1.1. For individuals at risk for lung cancer and
for patients with a history of lung cancer, the
use of vitamin E, retinoids, and N-acetylcysteine
and isotretinoin is not recommended for pri-
mary, secondary, or tertiary prevention of lung
cancer (Grade 1A).

3.6.1.1. For individuals at risk for lung cancer
and for patients with a history of lung cancer,
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the use of aspirin is not recommended for pri-
mary, secondary, or tertiary prevention of lung
cancer (outside of the setting of a well-designed
clinical trial) (Grade 1B).

3.7.1.1. In individuals with a history of early
stage non-small cell lung cancer (NSCLC), the use
of selenium as a tertiary chemopreventive agent
of lung cancer is not recommended (Grade 1B).

5.7.1. For individuals at risk for lung cancer
or with a history of lung cancer, prostacyclin
analogs (iloprost), cyclooxygenase-2 inhibitors
(celecoxib), and anethole dithiolethione, are not
recommended for use for primary, secondary,
or tertiary lung cancer chemoprevention (out-
side of the setting of a well-designed clinical
trial) (Grade 1B).

5.7.2. For individuals at risk for lung cancer or
with a history of lung cancer, inhaled steroids
are not recommended for use for primary, sec-
ondary, or tertiary lung cancer chemopreven-
tion (outside of the setting of a well-designed
clinical trial) (Grade 1B).

6.7.1. For individuals at risk for lung cancer or
with a history of lung cancer, the use of piogli-
tazone or myoinositol, for primary, secondary,
or tertiary lung cancer chemoprevention is not
recommended (outside of the setting of a well-
designed clinical trial) (Grade 1B).

6.7.2. In individuals at risk for lung cancer, the
use of tea extract, or metformin is not suggested
for primary, secondary or tertiary prevention of
lung cancer (outside of the setting of a well-
designed clinical trial) (Grade 2C).

6.0 TREATMENT OF TOBACCO
USE IN LUNG CANCER

Smoking is a difficult addiction to overcome. How-
ever, significant advances have been made in under-
standing some of the reasons for the seemingly
paradoxical situation of patients who have developed
lung cancer yet have difficulty giving up smoking.
More importantly, not only are there several therapeutic
interventions that can assist those trying to stop smok-
ing but there is a fairly sophisticated understanding
of which intervention or combination of interventions
has the best chance of leading to sustained success.
Most clinicians managing patients with lung cancer are
relatively unaware of the current state of knowledge,
and this article is well worth the time to read carefully.
The authors provide a practical yet detailed summary
of the scientific basis and management strategies of
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an up-to-date, sophisticated evidence-based treatment
program for treatment of tobacco use.

Summary of Recommendations: Treatment of
Tobacco Use

3.1.1.1. We recommend that current smokers
undergoing low-dose CT screening be provided
with cessation interventions that include coun-
seling and pharmacotherapy (Grade 1B).

Remark: The act of screening alone is insufficient to
promote smoking cessation.

Remark: The use of self-help materials is insufficient
for achieving an increased rate of smoking abstinence.

3.1.1.2. Among current smokers with demon-
strated smoking related pulmonary disease we
recommend providing intensive cessation inter-
ventions (Grade 1B).

3.2.1.1. Among lung cancer patients undergoing
surgery, we recommend perioperative cessation
pharmacotherapy as a method for improving
abstinence rates (Grade 1B).

3.2.1.2. Among lung cancer patients undergoing
surgery for whom pharmacotherapeutic sup-
port is either contraindicated or refused, we
suggest cessation counseling alone during the
perioperative period (Grade 2C).

3.2.1.3. Among lung cancer patients undergoing
surgery, the timing of cessation does not appear
to increase the risk of post-operative complica-
tions; we suggest that cessation interventions be
initiated in the pre-operative period (Grade 2C).

Remark: Small observed effect sizes and limitations
in experimental design do not justify delaying surgical
procedures in favor of longer abstinence duration.

3.2.1.4. For lung cancer patients attempting
cessation in conjunction with surgical interven-
tions, we recommend initiating counseling and
pharmacotherapy at the outset of surgical inter-
vention (Grade 1B).

Remark: There is substantial evidence suggesting
that reliance on short, low intensity cessation inter-
ventions such as advice to quit does not improve
abstinence outcomes.

3.3.1.1. Among lung cancer patients undergoing
chemotherapy, we recommend cessation inter-
ventions that include counseling and pharmaco-
therapy to improve abstinence rates (Grade 1B).
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3.3.1.2. Among lung cancer patients with depres-
sive symptoms, we suggest cessation pharmaco-
therapy with bupropion as a method to improve
abstinence rates, depressive symptoms, and
quality of life (Grade 2B).

3.3.1.3. Among lung cancer patients for whom
pharmacotherapeutic support is either contrain-
dicated or refused, we suggest cessation coun-
seling alone as a method to improve abstinence
rates (Grade 2C).

3.4.1.1. Among lung cancer patients undergoing
radiotherapy, we recommend cessation inter-
ventions that include counseling and pharmaco-

therapy (Grade 1C).

7.0 SCREENING FOR LUNG CANCER

Major progress has been made in defining the role
of screening for lung cancer. The results of a major
RCT evaluating chest radiographs is consistent with
earlier RCTs, showing that this is not a useful screen-
ing test. There are several RCTs evaluating the role
of LDCT scanning. The largest of these is the National
Lung Cancer Screening Trial (NLST), which has
reported a reduction in lung cancer deaths among
screened individuals. This involved patients with a
significant risk of lung cancer due to age and smok-
ing history. Two smaller studies have also reported
mortality data; although they did not demonstrate a
mortality benefit, they are probably best viewed as
neither supporting nor refuting the NLST results.
The average risk of lung cancer of individuals partici-
pating in these smaller trials appears to be slightly
less.

LDCT scanning identifies small nodules in 10% to
50% of those screened, the vast majority of which are
benign. The rate of nodule detection varies and is not
readily explained (eg, size criteria, scanner parame-
ters, population risk, and so forth). All of the con-
trolled LDCT scanning trials have had an organized
process in place for evaluation of findings, and this
has resulted in relatively few patients undergoing
invasive biopsies. Nevertheless, the rate of biopsy for
benign lesions is highly variable and averages around
30%. The reason for the variation is poorly under-
stood. Although harms have been relatively few, there
is a risk from radiation exposure, and there have been
complications and even rare deaths in patients under-
going investigation of what turned out to be a benign,
screen-detected nodule.

These results indicate that screening is a complex
interplay of baseline risk, the screening test, test inter-
pretation, and management of the findings. There is
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a large potential for benefit, but implementation of
LDCT screening is made difficult by the lack of data
about the impact that various selection, structural,
and technical aspects of the screening process have
on outcomes. Furthermore, many RCTs of LDCT
scanning are still ongoing. The recommendation at
this time is to implement screening in settings and
patients that match those of the NLST while further
data are acquired.

Summary of Recommendations: Screening
for Lung Cancer

3.2.1. In patients at risk for developing lung can-
cer, screening for lung cancer with chest radio-
graph (CXR) once or at regular intervals is not
recommended (Grade 1A).

Remark: These results should not be interpreted as
diminishing the role of CXR in evaluating patients
with pulmonary symptoms (an entirely different situ-
ation than screening asymptomatic individuals).

3.2.2. In patients at risk for developing lung
cancer, screening for lung cancer with sputum
cytology at regular intervals is not suggested
(Grade 2B).

3.4.1. For smokers and former smokers who
are age 55 to 74 and who have smoked for
30 pack-years or more and either continue to
smoke or have quit within the past 15 years, we
suggest that annual screening with low-dose
CT (LDCT) should be offered over both annual
screening with CXR or no screening, but only in
settings that can deliver the comprehensive
care provided to National Lung Screening Trial
participants (Grade 2B).

Remark: Counseling should include a complete descrip-
tion of potential benefits and harms, so the individual
can decide whether to undergo LDCT screening.

Remark: Screening should be conducted in a center
similar to those where the National Lung Screening
Trial was conducted, with multidisciplinary coordi-
nated care and a comprehensive process for screening,
image interpretation, management of findings, and
evaluation and treatment of potential cancers.

Remark: A number of important questions about
screening could be addressed if individuals who are
screened for lung cancer are entered into a registry
that captures data on follow-up testing, radiation
exposure, patient experience, and smoking behavior.

Remark: Quality metrics should be developed such
as those in use for mammography screening, which
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could help enhance the benefits and minimize the
harm for individuals who undergo screening.

Remark: Screening for lung cancer is not a substi-
tute for stopping smoking. The most important thing
patients can do to prevent lung cancer is not smoke.

Remark: The most effective duration or frequency of
screening is not known.

3.4.2. For individuals who have accumulated fewer
than 30 pack-years of smoking or are either
younger than age 55 or older than 74, or indi-
viduals who quit smoking more than 15 years
ago, and for individuals with severe comorbidi-
ties that would preclude potentially curative
treatment and/or limit life expectancy, we sug-
gest that CT screening should not be performed
(Grade 2C).

8.0 EVALUATION OF INDIVIDUALS WITH
PuL.MONARY NODULES: WHEN
Is IT LUNG CANCER?

The management of a solitary pulmonary nodule
has been addressed extensively, yet most pulmonolo-
gists and thoracic surgeons use an approach that is
not closely grounded in solid evidence. The manage-
ment of these patients is somewhat complex and is
influenced by many considerations (eg, the risk of
malignancy based on the patient’s history and fea-
tures of the lesion), patient characteristics (eg, lung
function), patient values and preferences, and the
reliability of various tests.

This article does a superb job of integrating a large
amount of data in a complex field into an evidence-
based approach. It is extensively researched and well
summarized, but the real value is the structure that
is provided, which organizes the various factors and
considerations (see Fig 2 in Gould et al? in LC III). A
useful starting point is to assess the risk of lung can-
cer as well as the patient’s risk for an invasive proce-
dure. Larger masses must be approached differently
than subcentimeter lesions or ground-glass opacities.
Careful observation is reasonable in some settings. If
a bronchoscopic or needle-based biopsy is selected,
the possibility of a false-negative result must be kept
in mind.

Summary of Recommendations: Evaluation
of Pulmonary Nodules

General Approach
2.3.1. In the individual with an indeterminate

nodule that is visible on chest radiography and/or
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chest CT, we recommend that prior imaging
tests should be reviewed (Grade 1C).

2.3.2. In the individual with a solid, indetermi-
nate nodule that has been stable for at least
2 years, we suggest that no additional diagnostic
evaluation need be performed (Grade 2C).

Remark: This recommendation applies only to solid
nodules. For guidance about follow-up of subsolid
nodules, see Recommendations 6.5.1. to 6.5.4.

2.3.3. In the individual with an indeterminate
nodule that is identified by chest radiography,
we recommend that CT of the chest should be
performed (preferably with thin sections through
the nodule) to help characterize the nodule
(Grade 1C).

Solid Nodules > 8 mm

4.1.1.1. In the individual with a solid, indetermi-
nate nodule that measures > 8 mm in diameter,
we suggest that clinicians estimate the pretest
probability of malignancy either qualitatively
by using their clinical judgment and/or quanti-
tatively by using a validated model (Grade 2C).

4.2.4.1. In the individual with a solid, indeter-
minate nodule that measures >8 mm in diameter
and low to moderate pretest probability of malig-
nancy (5%-65%), we suggest that functional imag-
ing, preferably with PET, should be performed
to characterize the nodule (Grade 2C).

4.2.4.2. In the individual with a solid, indeter-
minate nodule that measures > 8 mm in diam-
eter and a high pretest probability of malignancy
(>65%), we suggest that functional imaging
should not be performed to characterize the
nodule (Grade 2C).

Remark: PET may be indicated for pretreatment
staging among those patients with nodules in whom
malignancy is strongly suspected or confirmed.

4.4.1.1. In the individual with a solid, indetermi-
nate nodule that measures > 8 mm in diameter,
we recommend that clinicians discuss the risks
and benefits of alternative management strat-

egies and elicit patient preferences for manage-
ment (Grade 1C).

4.5.1.1. In the individual with a solid, indeter-
minate nodule that measures >8 mm in diam-
eter, we suggest surveillance with serial CT scans
in the following circumstances (Grade 2C):

128

e When the clinical probability of malignancy
is very low (<5%)

* When clinical probability is low (<30% to
40%) and the results of a functional imag-
ing test are negative (ie, the lesion is not
hypermetabolic by PET or does not enhance
> 15 Hounsfield units on dynamic contrast CT),
resulting in a very-low posttest probability
of malignancy

* When needle biopsy is nondiagnostic and
the lesion is not hypermetabolic by PET

* When a fully informed patient prefers this
nonaggressive management approach.

Remark: CT surveillance of solid nodules =8 mm
should use low-dose, noncontrast techniques.

4.5.1.2. In the individual with a solid, indeter-
minate nodule that measures > 8 mm in diam-
eter who undergoes surveillance, we suggest
that serial CT scans should be performed at 3 to
6, 9 to 12, and 18 to 24 months, using thin sec-
tions and noncontrast, low-dose techniques
(Grade 2C).

Remark: Serial CT scans should be compared with all
available prior studies, especially the initial (index)
CT scan.

Remark: Where available, manual and/or computer-
assisted measurements of area, volume, and/or mass
may facilitate early detection of growth.

4.5.1.3. In the individual with a solid, indetermi-
nate nodule that shows clear evidence of malig-
nant growth on serial imaging, we recommend
nonsurgical biopsy and/or surgical resection
unless specifically contraindicated (Grade 1C).

Remark: Solid nodules that decrease in size but do
not disappear completely should be followed to reso-
lution or lack of growth over 2 years.

4.6.2.1.1. In the individual with a solid, inde-
terminate nodule that measures >8 mm in
diameter, we suggest nonsurgical biopsy in the
following circumstances (Grade 2C):

e When clinical pretest probability and find-
ings on imaging tests are discordant

e When the probability of malignancy is low
to moderate (~10% to 60%)

* When a benign diagnosis requiring specific
medical treatment is suspected

* When a fully informed patient desires proof
of a malignant diagnosis prior to surgery,
especially when the risk of surgical compli-
cations is high.
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Remark: The type of biopsy should be selected based
on nodule size, location, and relation to a patent air-
way; the risk of complications in the individual patient;
and available expertise.

4.6.3.1.1. In the individual with a solid, indetermi-
nate nodule that measures >8 mm in diameter,
we suggest surgical diagnosis in the following
circumstances (Grade 2C):

* When the clinical probability of malignancy
is high (>65%)

* When the nodule is intensely hypermeta-
bolic by PET or markedly positive by another
functional imaging test

* When nonsurgical biopsy is suspicious for
malignancy

* When a fully informed patient prefers under-
going a definitive diagnostic procedure.

4.6.3.1.2. In the individual with a solid, indeter-
minate nodule measuring >8 mm in diameter
who chooses surgical diagnosis, we recommend

thoracoscopy to obtain a diagnostic wedge resec-
tion (Grade 1C).

Remark: Use of advanced localization techniques or
open thoracotomy may be necessary when resecting
small or deep nodules.

Solid Nodules =8 mm

5.3.1. In the individual with a solid nodule that
measures <8 mm in diameter and no risk factors
for lung cancer, we suggest that the frequency
and duration of CT surveillance be chosen
according to the size of the nodule (Grade 2C):

* Nodules measuring =4 mm in diameter
need not be followed, but the patient should
be informed about the potential benefits
and harms of this approach

¢ Nodules measuring >4 mm to 6 mm should
be reevaluated at 12 months without the
need for additional follow-up if unchanged

* Nodules measuring >6 mm to 8 mm
should be followed sometime between 6 and
12 months, and then again at between 18 and
24 months if unchanged.

Remark: For the individual with multiple small, solid
nodules, the frequency and duration of follow-up
should be based on the size of the largest nodule.

Remark: CT surveillance of solid nodules =8 mm
should use low-dose, noncontrast techniques.
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5.3.2. In the individual with a solid nodule that
measures =8 mm in diameter who has one or
more risk factors for lung cancer, we suggest
that the frequency and duration of CT surveil-
lance be chosen according to the size of the
nodule (Grade 2C):

¢ Nodules measuring =4 mm in diameter
should be reevaluated at 12 months with-
out the need for additional follow-up if
unchanged

* Nodules measuring >4 mm to 6 mm
should be followed sometime between 6 and
12 months and then again between 18 and
24 months if unchanged

¢ Nodules measuring > 6 mm to 8 mm should
be followed initially sometime between 3
and 6 months, then subsequently between 9
and 12 months, and again at 24 months if
unchanged.

Remark: For the individual with multiple small, solid
nodules, the frequency and duration of follow-up
should be based on the size of the largest nodule.

Remark: CT surveillance of solid nodules =8 mm
should use low-dose, noncontrast techniques.

Nonsolid (Pure Ground Glass) Nodules

6.5.1. In the individual with a nonsolid (pure
ground glass) nodule measuring =5 mm in diam-
eter, we suggest no further evaluation (Grade 2C).

6.5.2. In the individual with a nonsolid (pure
ground glass) nodule measuring >5 mm in diam-
eter, we suggest annual surveillance with chest
CT for at least 3 years (Grade 2C).

Remark: CT surveillance of nonsolid nodules should
use noncontrast techniques with thin sections through
the nodule of interest.

Remark: Nonsolid nodules that grow or develop a
solid component are often malignant, prompting fur-
ther evaluation and/or consideration of resection.

Remark: Early follow-up at 3 months may be indi-
cated for nonsolid nodules measuring > 10 mm (fol-
lowed by nonsurgical biopsy and/or surgical resection
for nodules that persist).

Remark: Limited duration or no follow-up may be
preferred by individuals with life-limiting comor-
bidities in whom a low-grade malignancy would be
of little consequence or by others who place a high
value on avoiding treatment of possibly indolent lung
cancer.
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Part-Solid (> 50% Ground Glass) Nodules

6.5.3. In the individual with a part-solid nodule
measuring =8 mm in diameter, we suggest
CT surveillance at approximately 3, 12, and
24 months, followed by annual CT surveillance
for an additional 1 to 3 years (Grade 2C).

Remark: CT surveillance of part-solid nodules should
use noncontrast techniques with thin sections through
the nodule of interest.

Remark: Part-solid nodules that grow or develop a
solid component are often malignant, prompting fur-
ther evaluation and/or consideration of resection.

Remark: Limited duration or no follow-up may be
preferred by individuals with life-limiting comor-
bidities in whom a low-grade malignancy would be
of little consequence or by others who place a high
value on avoiding treatment of possibly indolent lung
cancer.

6.5.4. In the individual with a part-solid nodule
measuring > 8 mm in diameter, we suggest
repeat chest CT at 3 months followed by fur-
ther evaluation with PET, nonsurgical biopsy,
and/or surgical resection for nodules that per-
sist (Grade 2C).

Remark: PET should not be used to characterize
part-solid lesions in which the solid component
measures =8 mm.

Remark: Nonsurgical biopsy can be used to establish
the diagnosis and/or be combined with wire, radioac-
tive seed, or dye localization to facilitate subsequent
resection. A nondiagnostic biopsy result does not
exclude the possibility of malignancy.

Remark: Part-solid nodules measuring >15 mm in
diameter should proceed directly to further evalua-
tion with PET, nonsurgical biopsy, and/or surgical
resection.

One or More Additional Nodules
Detected During Nodule Evaluation

7.1.1. In the individual with a dominant nodule
and one or more additional small nodules, we
suggest that each nodule be evaluated indi-
vidually and curative treatment not be denied
unless there is histopathological confirmation
of metastasis (Grade 2C).

Remark: The classification and appropriate treatment
of patients with more than one pulmonary focus of
lung cancer is difficult and requires multidisciplinary
consideration.

148

9.0 CLINICAL AND ORGANIZATIONAL
FACTORS IN THE INITIAL EVALUATION
OF PATIENTS WITH LUNG CANCER

Patients with lung cancer may present with no
symptoms, symptoms related to the primary tumor,
or symptoms related to distant metastases. A number
of paraneoplastic effects are also seen. The evalua-
tion starts with a careful history and physical exam-
ination. The tasks of the initial evaluation, namely to
establish a diagnosis and clinical stage and develop
a treatment plan, proceed in an overlapping, not
sequential manner. Involving a multidisciplinary team
early during these processes can make the evaluation
proceed more quickly with fewer unnecessary tests.
However, quantifying the value of multidisciplinary
evaluation or more timely care is difficult.

Summary of Recommendations: Initial
Evaluation of Patients With Lung Cancer

4.4.1. For patients with known or suspected
lung cancer, we suggest that the delivery of care
be timely and efficient (Grade 2C).

Remark: Interventions to improve timeliness should
be developed locally by addressing barriers to pro-
viding timely care that are specific to the local
setting.

Remark: Efforts to improve timeliness should be bal-
anced with the need to attend to other dimensions of
health-care quality (such as safety, effectiveness, effi-
ciency, equality, and consistency with patient values
and preferences).

5.1.1. For patients with lung cancer who require
multimodality therapy, we suggest using a mul-
tidisciplinary team approach (Grade 2C).

Remark: We suggest that multidisciplinary teams
have representatives from pulmonary medicine, tho-
racic surgery, medical oncology, radiation oncology,
palliative care, radiology, and pathology.

10.0 ESTABLISHING THE DIAGNOSIS
OF LUNG CANCER

In most patients, the diagnosis of lung cancer is
best established in a way that simultaneously con-
firms the stage of disease. If there is a pleural effu-
sion, this represents an obvious target; however, there
is a substantial false-negative rate to thoracentesis
and cytology. Biopsy of distant sites or mediastinal
nodes may be indicated but is covered elsewhere.

Executive Summary
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Many techniques are available to diagnose the pri-
mary tumor. This article extensively reviews the data
for these, parsed out for specific situations. This helps
guide the selection of which test to perform as well as
how to interpret the results (ie, how to proceed if the
test does not show cancer in a patient suspected of
lung cancer). Bronchoscopy is ideal for central lesions
but has low sensitivity and a high false-negative rate
for peripheral lesions. Newer navigational techniques
have improved sensitivity for peripheral lesions and a
lower rate of pneumothorax compared with transtho-
racic needle aspiration, but all methods have a sub-
stantial false-negative rate.

Summary of Recommendations: Establishing
the Diagnosis of Lung Cancer

General Approach to Diagnosis

2.3.1. In patients suspected of having small cell
lung cancer (SCLC) based on the radiographic
and clinical findings, it is recommended that
the diagnosis be confirmed by the least invasive
method (sputum cytology, thoracentesis, fine
needle aspiration [FNA], bronchoscopy including
transbronchial needle aspiration [TBNA]), as
dictated by the patient’s presentation (Grade 1C).

2.3.2. In patients suspected of having lung can-
cer, who have extensive infiltration of the medi-
astinum based on radiographic studies and no
evidence of extrathoracic metastatic disease
(negative PET scan), it is recommended that the
diagnosis of lung cancer be established by the
least invasive and safest method (bronchoscopy
with TBNA, endobronchial ultrasound-guided nee-
dle aspiration [EBUS-NA], endoscopic ultrasound-
guided needle aspiration [EUS-NA], transthoracic
needle aspiration [TTNA], or mediastinoscopy)
(Grade 1C).

2.3.3. In patients suspected of having lung can-
cer who have a solitary extrathoracic site suspi-
cious of a metastasis, it is recommended that
tissue confirmation of the metastatic site be
obtained if a FNA or biopsy of the site is feasible
(Grade 1C).

2.3.4. In patients suspected of having lung can-
cer, who have lesions in multiple distant sites
suspected of metastases but in whom biopsy of a
metastatic site would be technically difficult, it
is recommended that diagnosis of the primary
lung lesion be obtained by the least invasive
method (Grade 1C).

2.3.5. In patients suspected of having lung can-
cer who have an accessible pleural effusion,
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thoracentesis is recommended to diagnose the
cause of the pleural effusion (Grade 1C).

Remark: Ultrasound-guided thoracentesis improves
the success rate and decreases the rate of pneumo-
thorax and therefore ultrasound is recommended for
performing diagnostic thoracentesis.

2.3.6. In patients suspected of having lung can-
cer who have an accessible pleural effusion, if
pleural fluid cytology is negative, pleural biopsy
(via image-guided pleural biopsy, medical or
surgical thoracoscopy) is recommended as the
next step (Grade 1C).

Remark: If the CT scan of the chest shows pleural
thickening or pleural nodules/masses, image-guided
needle biopsy may be considered as the first step to
obtain a biopsy of the pleura.

Remark: If pleural cytology is negative after the first
thoracentesis, a second thoracentesis has been shown
to increase the diagnostic yield of pleural fluid cytology.
Depending on preferences and values (a simpler and
less invasive test vs a more definitive test) a second
thoracentesis may be considered before proceeding
to biopsy of the pleura.

Diagnosis of the Primary Tumor

3.1.2.1. In patients suspected of having lung
cancer, if sputum cytology is done but is nega-
tive for carcinoma, it is recommended that fur-

ther testing be performed (Grade 1C).

Remark: Sputum cytology is an acceptable method of
establishing the diagnosis. However, the sensitivity or
sputum cytology varies by location of the lung cancer,
and with the frequency and processing of the sputum
at the center.

3.2.2.1. In patients suspected of having lung can-
cer, who have a central lesion, bronchoscopy is
recommended to confirm the diagnosis. However,
it is recommended that further testing be per-
formed if bronchoscopy results are non-diagnostic
and suspicion of lung cancer remains (Grade 1B).

Remark: In recent years a number of complementary
tools including radial endobronchial ultrasound and
electromagnetic navigation have been added to flex-
ible bronchoscopy to aid in the diagnosis of periph-
eral lung lesions.

3.3.2.1. In patients suspected of having lung
cancer, who have a peripheral lung nodule, and
a tissue diagnosis is required due to uncertainty
of diagnosis or poor surgical candidacy, radial
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EBUS is recommended as an adjunct imaging
modality (Grade 1C).

Remark: Radial EBUS can confirm in real time the
ideal location of bronchoscopic sampling and increase
the diagnostic yield over conventional bronchoscopy
for peripheral nodules.

3.4.2.1. In patients with peripheral lung lesions
difficult to reach with conventional bronchos-
copy, electromagnetic navigation guidance is
recommended if the equipment and the exper-
tise are available (Grade 1C).

Remark: The procedure can be performed with or
without fluoroscopic guidance and it has been found
complementary to radial probe ultrasound

Remark: If electromagnetic navigation is not avail-
able, TTNA is recommended.

3.5.2.1. In patients suspected of having lung
cancer who have a peripheral lesion, and who
require tissue diagnosis before further manage-
ment can be planned, TTNA is a diagnostic
option. However, it is recommended that fur-
ther testing be performed if TTNA results are
non-diagnostic and suspicion of lung cancer
remains (Grade 1B).

3.6.2.1. In patients suspected of having lung
cancer, the diagnosis of non-small cell lung can-
cer made on cytology (sputum, TTNA, broncho-
scopic specimens, or pleural fluid) is reliable.
However, it is recommended that adequate
tissue be obtained to accurately define the his-
tologic type and to perform molecular analysis
when applicable (Grade 1B).

Remark: It is critical to obtain adequate tissue to char-
acterize a lung cancer. Within an institution, effec-
tive communication between those obtaining the
biopsies, those interpreting them, and those deliv-
ering the treatment must be in place so that collec-
tively, the members of various subspecialties involved
in the care of the lung cancer patient can decide how
best to obtain and optimally use the tissue. If speci-
mens are not adequate for histologic and molecular
characterization then obtaining a second biopsy is
acceptable given the importance of accurate tumor
characterization.

3.6.2.2. The possibility of an erroneous diagno-
sis of SCLC on a cytology specimen must be
kept in mind if the clinical presentation or clin-
ical course is not consistent with that of SCLC.
In such a case, it is recommended that further
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testing be performed to establish a definitive
cell type (Grade 1B).

11.0 PHYSIOLOGIC EVALUATION OF THE
PATIENT WITH LUNG CANCER BEING
CONSIDERED FOR RESECTIONAL SURGERY

Surgery remains the mainstay of treatment of early-
stage lung cancer, and assessment of a patient’s ability
to tolerate a resection is important. Patients should
undergo a simple cardiac risk assessment, with fur-
ther investigation (ie, cardiopulmonary exercise testing)
if this suggests potential complications. Assessment
of pulmonary reserve should include both spirometry
and diffusion capacity, calculated as a predicted post-
operative value (taking into account the intended
resection) and expressed as a percent of normal (thus
taking into account variations in body size). Patients
with moderate impairment should undergo a simple
exercise test, such as stair climbing; if performance is
limited (stair climb of <22 m), formal cardiopulmonary
exercise testing is indicated (see Fig 2 in Brunelli et al®
in LC III).

An important aspect of physiologic evaluation is that
there is a continuum of risk and benefit that is not
well served by simple dichotomization into a yes/no
categorization of candidacy for pulmonary resection.
Furthermore, the available data primarily pertain to
open thoracotomy; thoracoscopic resection is clearly
better tolerated, although the criteria for preopera-
tive assessment are not well defined. The decision to
undertake surgery must take into account aspects
such as the possibility of sublobar resection, thoraco-
scopic resection, alternative (nonsurgical) treatments,
and beneficial effects of smoking cessation and pre-
operative pulmonary rehabilitation.

The available data primarily define outcomes rela-
tive to acute morbidity and mortality; the effect on
long-term functional status is less well understood.
Patients with worse preoperative lung function often
lose less function. The evaluation of marginal patients
requires multidisciplinary management.

Summary of Recommendations: Physiologic
Evaluation Prior to Resectional Surgery

2.6.1. In patients with lung cancer who are
potential candidates for curative surgical resec-
tion, it is recommended that they be assessed
by a multidisciplinary team, which includes a
thoracic surgeon specializing in lung cancer,
medical oncologist, radiation oncologist and
pulmonologist (Grade 1C).

2.6.2. In elderly patients with lung cancer who
are potential candidates for curative surgical
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resection it is recommended that they be fully
evaluated regardless of age (Grade 1C).

2.6.3. In patients with lung cancer being consid-
ered for surgery who have increased periopera-
tive cardiovascular risk, a preoperative cardiologic
evaluation is recommended, with further man-
agement according to existing cardiologic guide-
lines for non cardiac surgery (Grade 1C).

3.1.1.1. In patients with lung cancer being con-
sidered for surgery, it is recommended that
both FEV, and diffusing capacity for carbon
monoxide (Drco) be measured in all patients
and that both predicted postoperative (PPO)
FEV, and PPO DLco are calculated (Grade 1B).

3.2.1.1. In patients with lung cancer being con-
sidered for surgery, if both PPO FEV, and PPO
Dico are>60% predicted, no further tests are
recommended (Grade 1C).

Remark: Values of both PPO FEV, and PPO
DrLco>60% indicate low risk for perioperative death
and cardiopulmonary complications following resec-
tion including pneumonectomy.

3.2.1.2. In patients with lung cancer being con-
sidered for surgery, if either the PPO FEV, or
PPO DLrco are <60% predicted and both are
above 30% predicted, it is recommended that a
low technology exercise test (stair climb or
shuttle walk test [SWT]) is performed (Grade 1C).

3.2.1.3. In patients with lung cancer being con-
sidered for surgery, with either a PPO FEV, <30%
predicted or a PPO DLco < 30% predicted per-
formance of a formal cardiopulmonary exer-
cise test (CPET) with measurement of maximal
oxygen consumption (Vo,max) is recommended
(Grade 1B).

Remark: Either a PPO FEV, <30% predicted or a
PPO DrLco <30% predicted indicate an increased
risk for perioperative death and cardiopulmonary
complications with anatomic lung resection.

3.9.1. In patients with lung cancer being consid-
ered for surgery who walk <25 shuttles (or <400m)
on the SWT or climb <22m at symptom limited
stair climbing test, performance of a formal
CPET with measurement of Vo,max is recom-
mended (Grade 1C).

Remark: Walking < 25 shuttles (or <400m) on the SWT
or climbing <22m at symptom limited stair climbing
test suggests an increased risk for perioperative death
and cardiopulmonary complications with anatomic
lung resection.
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3.9.2. In patients with lung cancer being con-
sidered for surgery and a Vo,max <10mL/kg/
min or <35% predicted it is recommended
that they are counseled about minimally inva-
sive surgery, sublobar resections or nonoper-
ative treatment options for their lung cancer
(Grade 1C).

Remark: a Vo,max<10mL/kg/min or<35% predicted
indicates a high risk for perioperative death and car-
diopulmonary complications with major anatomic
lung resection through thoracotomy.

Remark: For values of Vo,max in the range of 10 to
15 mL/kg/min an increased risk of mortality is expected.
However, data are less definitive for making deci-
sions based solely on those values without taking into
account other factors like PPO FEV, and DLCO as
well as patient comorbidities.

6.1.1. In patients with lung cancer being con-
sidered for surgery who undergo neoadjuvant
therapy, it is suggested that repeat pulmonary
function testing with diffusion capacity be per-
formed after completion of neoadjuvant therapy
(Grade 2C).

7.4.1. In patients with lung cancer in an area of
upper lobe emphysema who are candidates for
lung volume reduction surgery (LVRS), com-
bined LVRS and lung cancer resection is sug-
gested (Grade 2C).

7.4.2. In all patients with lung cancer being con-
sidered for surgery who are actively smoking,
tobacco dependence treatment is recommended
(Grade 1C).

Remark: Smoking cessation is associated with short-
term perioperative and long-term survival benefits
(see also specific recommendations in chapter 6,
3.1.1,3.1.2, 3.1.3).

7.4.3. In patients with lung cancer being con-
sidered for surgery and deemed at high risk
(as defined by the proposed functional algo-
rithm, ie, PPO FEV, or PPO D1co <60% and
Vo,max <10 mL/kg/min or<35%), preopera-
tive or postoperative pulmonary rehabilitation
is recommended (Grade 1C).

12.0 THE STAGE CLASSIFICATION
OF LUNG CANCER

Having a consistent nomenclature is crucial to
being able to communicate and compare data from
different studies and centers. The official worldwide
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stage classification system (seventh edition) is based
on an unprecedented initiative of the International
Association for the Study of Lung Cancer involving a
database of > 100,000 patients diagnosed between
1990 and 2000. This system is the basis for the nomen-
clature used in the third edition of the ACCP Lung
Cancer Guidelines. This article discusses the basics
as well as the many details of the system. An Internet-
accessible tool to navigate the stage classification is
also available at www.staginglungcancer.org.

As with any detailed and complex system, there are
areas that are confusing and ambiguous (eg, measure-
ment of ground-glass opacities; the use of clinical and
pathologic stage for individual T, N, and M descrip-
tors; and classification of synchronous primary can-
cers, additional pulmonary nodules, and multifocal
lung cancer). This article also provides some guidance
about how to deal with these issues.

13.0 METHODS OF STAGING FOR
NON-SMALL CELL LUNG CANCER

Accurately defining the anatomic extent of disease
is critical to selecting the appropriate therapy for
patients with lung cancer. Many studies have pro-
vided additional data regarding how best to achieve
this. PET imaging has assumed a prominent role, but
it is important to confirm positive PET findings with
a biopsy in most situations. The clinical setting and
the extent of additional staging tests influences the
impact of PET—the benefit being most marked in
patients at greater risk of distant metastases (weight
loss, mediastinal node enlargement) and those who
do not undergo extensive imaging for distant metas-
tases or invasive mediastinal staging in addition to
PET imaging.

Invasive mediastinal staging is important for most
patients who do not have distant metastases. The role
of endobronchial ultrasound has become well founded,
with many studies being available. It is important to
note, however, that details of how a procedure is per-
formed likely influence how well the test functions in
practice. Data from reported studies often involve
a thorough sampling. In general practice, node sam-
pling during mediastinoscopy has been more limited;
whether this will be true of endobronchial ultrasound
with wider application is yet to be determined.

Summary of Recommendations: Methods of
Staging for Non-small Cell Lung Cancer

General Approach

2.1.1. For patients with either a known or sus-
pected lung cancer who are eligible for treat-
ment, a CT scan of the chest with contrast is
recommended (Grade 1B).

188

Remark: If PET scan is unavailable for staging, the
CT of the chest should be extended to include the
liver and adrenal glands to assess for metastatic disease.

2.1.2. For patients with either a known or sus-
pected lung cancer, it is recommended that a
thorough clinical evaluation be performed to
provide an initial definition of tumor stage
(Grade 1B).

2.1.3. In patients with either a known or sus-
pected lung cancer who have an abnormal clin-
ical evaluation and no suspicious extrathoracic
abnormalities on chest CT, additional imagin
for metastases is recommended (Grade 1B).

Remark: Site specific symptoms warrant directed eval-
uation of that site with the most appropriate study.

Extrathoracic Staging

3.1.1. In patients with a normal clinical evaluation
and no suspicious extrathoracic abnormalities
on chest CT being considered for curative-
intent treatment, PET imaging (where available)
is recommended to evaluate for metastases
(except the brain) (Grade 1B).

Remark: Ground glass opacities and an otherwise
normal chest CT do not require a PET scan for staging.

Remark: In patients with peripheral stage cIA tumors
a PET scan is not required.

Remark: If PET is unavailable, bone scan and abdom-
inal CT are reasonable alternatives to evaluate for
extrathoracic disease.

3.1.2. In patients with an imaging finding (eg, by
PET) suggestive of a metastasis, further evalua-
tion of the abnormality with tissue sampling to
pathologically confirm the clinical stage is recom-
mended prior to choosing treatment (Grade 1B).

Remark: Tissue sampling of the abnormal site is imper-
ative so that the patient is not excluded from poten-
tially curative treatment.

Remark: Tissue sampling of a distant metastatic site is
not necessary if there is overwhelming radiographic
evidence of metastatic disease in multiple sites.

Remark: Tissue sampling of the mediastinal lymph
nodes does not necessarily need to be performed if
there is overwhelming radiographic evidence of met-
astatic disease in multiple distant sites.

3.4.1. In patients with clinical stage III or IV non-
small cell lung cancer (NSCLC) it is suggested
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that routine imaging of the brain with head MRI
(or CT if MRI is not available) should be per-
formed, even if they have a negative clinical
evaluation (Grade 2C).

Mediastinal Staging

4.4.2.1. For patients with extensive mediastinal
infiltration of tumor and no distant metastases,
it is suggested that radiographic (CT) assess-
ment of the mediastinal stage is usually suffi-
cient without invasive confirmation (Grade 2C).

4.4.4.1. In patients with discrete mediastinal
lymph node enlargement (and no distant metas-
tases) with or without PET uptake in medias-
tinal nodes, invasive staging of the mediastinum
is recommended over staging by imaging alone
(Grade 1C).

4.4.4.2. In patients with PET activity in a medi-
astinal lymph node and normal appearing nodes
by CT (and no distant metastases), invasive stag-
ing of the mediastinum is recommended over

staging by imaging alone (Grade 1C).

4.4.4.3. In patients with high suspicion of N2,3
involvement, either by discrete mediastinal lymph
node enlargement or PET uptake (and no dis-
tant metastases), a needle technique (endobron-
chial ultrasound [EBUS]-needle aspiration [NA],
EUS-NA or combined EBUS/EUS-NA) is recom-
mended over surgical staging as a best first test
(Grade 1B).

Remark: This recommendation is based on the avail-
ability of these technologies (EBUS-NA, EUS-NA
or combined EBUS/EUS-NA) and the appropriate
experience and skill of the operator.

Remark: In cases where the clinical suspicion of medi-
astinal node involvement remains high after a nega-
tive result using a needle technique, surgical staging
(eg, mediastinoscopy, video-assisted thoracic surgery
[VATS], etc) should be performed.

Remark: The reliability of mediastinal staging may be
more dependent on the thoroughness with which the
procedure is performed than by which test is used.

4.4.6.1. In patients with an intermediate suspi-
cion of N2,3 involvement, ie, a radiographically
normal mediastinum (by CT and PET) and a
central tumor or N1 lymph node enlargement
(and no distant metastases), invasive staging of
the mediastinum is recommended over staging
by imaging alone (Grade 1C).
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4.4.6.2. In patients with an intermediate suspi-
cion of N2,3 involvement, ie, a radiographically
normal mediastinum (by CT and PET) and a
central tumor or N1 lymph node enlargement
(and no distant metastases), a needle technique
(EBUS-NA, EUS-NA or combined EBUS/EUS-NA)
is suggested over surgical staging as a best first
test (Grade 2B).

Remark: This recommendation is based on the avail-
ability of these technologies (EBUS-NA, EUS-NA
or combined EBUS/EUS-NA) and the appropriate
experience and skill of the operator.

Remark: In cases where the clinical suspicion of
mediastinal node involvement remains high after a
negative result using a needle technique, surgical
staging (eg, mediastinoscopy, VATS, etc) should be
performed.

Remark: The reliability of mediastinal staging may
be more dependent on the thoroughness with which
the procedure is performed than by which test is
used.

4.4.8.1. For patients with a peripheral clinical
stage IA tumor (negative nodal involvement by
CT and PET), it is suggested that invasive pre-
operative evaluation of the mediastinal nodes is
not required (Grade 2B).

4.4.10.1. For the patients with a left upper lobe
(LUL) cancer in whom invasive mediastinal
staging is indicated as defined by the previous
recommendations, it is suggested that invasive
assessment of the Aortopulmonary Window (APW)
nodes be performed (via Chamberlain, VATS,
or extended cervical mediastinoscopy) if other
mediastinal node stations are found to be unin-
volved (Grade 2B).

14.0 DIAGNOSTIC SURGICAL
PATHOLOGY IN LUNG CANCER

Details of the pathologic assessment of lung cancer
have become more important. Definition of the his-
tologic subtype of NSCLC is crucial in selection of
chemotherapy regimens. Further subtyping of ade-
nocarcinoma may be important in determining bio-
logic behavior and the extent of local therapy. This
article provides a framework for the pathologist in
assessment of lung cancers with immunohistochem-
ical and genetic tests. Reporting is ideally done in a
standardized form, but communication with clini-
cians to discuss nuances remains important.
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Summary of Recommendations: Diagnostic
Surgical Pathology in Lung Cancer

2.1.1. When pathologically diagnosing patients
with lung cancer, the synoptic reporting of his-
tologic type, tumor size and location, tumor
grade (if appropriate), lymphovascular invasion,
pleural involvement, surgical margins, and status
and location of lymph nodes by station is recom-
mended (Grade 1B).

3.1.1. In individuals with pleural-based tumors,
a designated limited panel of histochemical and
immunohistochemical assays or ultrastructural
analysis is recommended to distinguish between
pleural adenocarcinoma and malignant meso-
thelioma in order to increase diagnostic accu-
racy (Grade 1B).

4.1.1. In individuals with parenchymal-based
tumors, distinguishing between small cell car-
cinoma and non-small cell carcinoma of the
lung is recommended. For challenging cases, a
diagnostic panel of immunohistochemical assays
or ultrastructural analysis is recommended to
increase the diagnostic accuracy (Grade 1B).

5.1.1. For individuals with glandular producing
tumors, distinguishing adenocarcinoma in situ
and minimally invasive adenocarcinomas from
invasive adenocarcinomas is recommended
(Grade 1C).

Remark: Pathologic discrimination among these diag-
nostic entities are made on complete review of the
tumor and not on needle biopsies.

6.1.1. In individuals with pathologically diag-
nosed non-small cell lung cancer, additional
discrimination between adenocarcinoma and
squamous cell carcinoma, even on cytologic mate-
rial or small tissue samples, is recommended
(Grade 1B).

Remark: The precise subclassification is achieved in
most cases by conventional histo- and cytomorphol-
ogy. Immunohistochemical assays are recommended
in cases where routine histopathologic differentiation
is difficult to ascertain.

7.1.1. For individuals with lung tumors whose
differential includes primary lung carcinoma
vs metastatic carcinoma, a directed panel of
immunohistochemical assays is recommended
to increase the diagnostic accuracy (Grade 1C).
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15.0 DIAGNOSIS AND TREATMENT OF BRONCHIAL
INTRAEPITHELIAL NEOPLASIA AND EARLY
LUNG CANCER OF THE CENTRAL AIRWAYS

A small number of patients present with a superfi-
cial neoplastic lesion of the central airways (ie, high-
grade dysplasia, carcinoma in situ, and small foci of
invasive cancer). Autofluorescence bronchoscopy is
more sensitive at detecting such lesions. A number
of endobronchial treatments have been tried, most
prominently photodynamic therapy. However, the
natural history of these precancerous lesions is poorly
defined, and many appear to regress over time. There-
fore the impact of detection and treatment is some-
what unclear. At this time standard white light
bronchoscopy remains the diagnostic tool of greatest
clinical relevance.

Summary of Recommendations:
Bronchial Intraepithelial Neoplasia

3.1.1.1. In patients with severe dysplasia or car-
cinoma in situ (CIS) in sputum cytology who have
chest imaging studies showing no localizing
abnormality, standard white light bronchoscopy
(WLB) is suggested to exclude an endobronchial
lesion (Grade 2C).

Remark: Autofluorescence bronchoscopy (AFB) may
be used as an adjunct to WLB when available.

3.2.1.1. For patients with known severe dys-
plasia or CIS in the central airways on biopsy,
follow-up WLB is suggested (Grade 2C).

Remark: AFB may be used when available. The timing
and duration of follow-up are unknown.

Remark: Physicians and patients should discuss poten-
tial risk and benefits of follow-up bronchoscopy.

3.3.3.1. For patients with early lung cancer
undergoing resection, WLB is suggested for the
delineation of tumor margins and the assess-
ment of synchronous lesions (Grade 2C).

Remark: AFB or narrow band imaging may be used
when available.

3.4.1.1. For patients being considered for cura-
tive endobronchial therapy to treat CIS or early
central lung cancer, WLB is suggested over rou-
tine use of AFB (Grade 2C).

4.6.1. For patients with superficial limited mucosal
lung cancer in the central airway who are not
candidates for surgical resection, endobronchial
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treatment with photodynamic therapy, brachyther-
apy, cryotherapy, or electrocautery is recom-
mended (Grade 1C).

16.0 TREATMENT OF STAGE I AND 11
NoN-sMALL CELL LuNG CANCER

Although the mainstay of treatment of stage I or II
NSCLC remains surgical resection, significant advances
in understanding nuances have occurred. An exten-
sive body of data demonstrates better outcomes when
resection is performed by surgeons with specialty
training, or when done in a higher-volume center or
in a teaching facility. However, the understanding is
lacking of exactly what processes lead to these out-
comes, making it difficult to disseminate successful
practices to improve outcomes more broadly. Data
have accumulated regarding video-assisted tho-
racic surgery resection, making a minimally invasive
approach to resection the preferred technique, which
should include at least a systematic lymph node sam-
pling. Lobectomy remains the procedure of choice;
sublobar resection is reserved for patients unable to
tolerate lobectomy, those with major competing causes
of death, or those with a predominantly ground-glass
opacity <2 cm in diameter. Details of the sublobar
resection are probably important but are incompletely
defined. A margin of >2 cm, or, for smaller tumors,
larger than the diameter of the tumor, appears to be
important. Anatomic sublobar resection (ie, segmen-
tectomy) appears to result in better outcomes than a
wedge resection. A sublobar resection is recommended
over nonsurgical therapy in patients able to tolerate
this, but nonsurgical ablative treatment is preferred
over no therapy in those who cannot.

The role of adjuvant chemotherapy is firmly estab-
lished for patients with stage II NSCLC. Evaluation
of the long-term results of RCTs does not support the
use of adjuvant chemotherapy for stage I NSCLC.
Adjuvant radiotherapy (RT) is not beneficial for com-
pletely resected stage I,II NSCLC.

Summary ()f Recommendations: Stage I
and II Non-small Cell Lung Cancer

General Approach

2.1.1. For patients with clinical stage I and II
non-small cell lung cancer (NSCLC) and no
medical contraindications to operative inter-
vention, surgical resection is recommended

(Grade 1B).

2.1.2. For patients with clinical stage I and II
NSCLG, it is suggested that they be evaluated
by a thoracic surgical oncologist or a multidisci-
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plinary team even if the patients are considered
for nonsurgical therapies such as percutaneous
ablation or stereotactic body radiation therapy
(Grade 2C).

Remark: At a minimum, we suggest that multidisci-
plinary teams have representatives from pulmonary
medicine, thoracic surgery, medical oncology, radia-
tion oncology, radiology, and pathology.

2.2.4.1. For patients with clinical stage I or II
NSCLC and who are medically fit, it is recom-
mended that they be treated by a board certi-
fied thoracic surgeon with a focus on lung cancer
(Grade 1B).

Remark: Ideally general thoracic surgical procedures
would constitute >75% of the thoracic surgeon’s
clinical practice, and involve an average of =4 ana-
tomic surgical resections performed per month at the
center to maintain the experience and smooth func-
tion of the care teams.

Lobectomy: Surgical Issues

3.2.1. For patients with clinical stage I NSCLC,
a minimally invasive approach such as video-
assisted thoracic surgery (thoracoscopy) is pre-
ferred over a thoracotomy for anatomic pulmonary

resection and is suggested in experienced cen-
ters (Grade 2C).

3.3.4.1. For patients with clinical stage I and
IT NSCLC, systematic mediastinal lymph node
sampling or dissection at the time of anatomic
resection is recommended over selective or
no sampling for accurate pathologic staging
(Grade 1B).

3.3.4.2. For patients with clinical stage I NSCLC
undergoing anatomic resection who have under-
gone systematic hilar and mediastinal lymph
node staging showing intraoperative NO status,
the addition of a mediastinal lymph node dis-
section does not provide a survival benefit and
is not suggested (Grade 2A).

3.3.4.3. For patients with clinical stage II
NSCLC undergoing anatomic resection, medi-
astinal lymph node dissection may provide addi-
tional survival benefit over mediastinal lymph
node sampling and is suggested (Grade 2B).

3.5.1. For patients with clinical stage I or II
central NSCLC in whom a complete resection
can be achieved, a sleeve or bronchoplastic
resection is suggested over a pneumonectomy
(Grade 2C).
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Sublobar Resection

4.3.1. For patients with clinical stage I and II
NSCLC who are medically fit for surgical resec-
tion, a lobectomy rather than sublobar resec-
tion is recommended (GradelB).

4.8.1. For patients with clinical stage I NSCLC
who may tolerate operative intervention but not
a lobar resection due to decreased pulmonary
function or comorbid disease, sublobar resec-

tion is recommended over nonsurgical therapy
(Grade 1B).

Remark: Regardless of whether patients undergo
wedge or segmentectomy, adequate margins should be
achieved.

Remark: Sublobar resection should involve an ana-
tomic segmentectomy whenever possible.

4.8.2. During sublobar resection of solid tumors
in compromised patients, it is recommended
that margins greater than the maximal tumor
diameter for lesions less than 2 cm should be
achieved; for tumors larger than 2 cm at least
2 cm gross margins should be sought to mini-
mize the likelihood of a positive margin and/or
local recurrence (Grade 1C).

Remark: The data regarding the appropriate gross
margin necessary to achieve a pathologically negative
margin or minimize local recurrence in larger tumors
(>2 cm) is less well established. It may be that larger
margins for larger tumors are required.

Remark: In patients undergoing resection of solid
stage cI NSCLC in whom the ability to achieve an
adequate margin is compromised, the addition of
brachytherapy mesh to sublobar resection may improve
local control.

4.10.1. In patients with major increased risk of
perioperative mortality or competing causes of
death (due to age related or other co-morbidities),
an anatomic sublobar resection (segmentectomy)
over a lobectomy is suggested (Grade 2C).

4.12.1. For patients with a clinical stage I
predominantly ground glass opacity (GGO)
lesion=2 cm, a sublobar resection with negative
margins is suggested over lobectomy (Grade 2C).

Nonresectional Treatment Approaches

5.3.1. For patients with clinical stage I NSCLC
who cannot tolerate a lobectomy or segmentec-
tomy, stereotactic body radiation therapy (SBRT)

228

and surgical wedge resection are suggested over
no therapy (Grade 2C).

Remark: Surgical resection has the potential benefit
of definitive histologic analysis (eg, adenocarcinoma
subtype) and pathologic nodal information. In com-
promised patients for whom such information would
not change management SBRT is a preferred option.
Also, SBRT is favored in patients for whom an adequate
margin in unlikely with a surgical wedge resection.

Remark: Radiofrequency ablation may also be con-
sidered for peripheral tumors <3 cm in inoperable
patients.

Adjuvant Therapy

6.1.5.1. For patients with completely resected
pathologic stage IA,B NSCLG, it is recommended
that postoperative chemotherapy not be used
(outside of a clinical trial) (Grade 1B).

6.1.5.2. For patients with completely resected
pathologic stage ITA,B(N1) NSCLC and good
performance status, postoperative platinum-
based chemotherapy is recommended (Grade 1A).

Remark: No clear recommendation is possible regard-
ing adjuvant chemotherapy for larger tumors without
lymph node involvement.

6.2.5.1. For patients with completely resected
pathologic stage I NSCLC, it is recommended
that postoperative radiation therapy should not
be used (Grade 1A).

6.2.5.2. For patients with completely resected
pathologic stage II NSCLC, it is suggested that
postoperative radiation therapy should not be
used (Grade 2A).

6.2.5.3. For patients with stage I and II NSCLC
and a positive bronchial margin (R1 resection),

postoperative radiation therapy is suggested
(Grade 2C).

17.0 TREATMENT OF STAGE III
NoN-sMALL CELL LuNG CANCER

The management of stage III NSCLC is among
the most confusing and controversial areas, despite
the many papers published on the subject. In part,
this stems from the fact that stage III involves a broad
spectrum of disease burden, from patients with exten-
sive mediastinal infiltration, others with discrete medi-
astinal node involvement, and those only found to have
a small focus of nodal involvement after resection
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despite negative preoperative invasive mediastinal
staging. For some questions there are clear data from
RCTs; in other areas the data are more limited and
difficult to interpret because of many confounding
factors. This article of the ACCP Lung Cancer Guide-
lines does a good job of summarizing the data in
areas of clarity as well as providing a structure that
more clearly demonstrates the factors at play in the
more confusing areas to allow a more clear interpre-
tation of what we know and what we can only specu-
late about.

Extensive data from RCTs demonstrate that for the
majority of patients with N2,3 node involvement
(who have a good performance status [PS] and min-
imal weight loss), aggressive curative-intent treatment
is indicated using a combination of chemotherapy
and RT, delivered concurrently. The role of induction
or consolidation chemotherapy or targeted therapy
before or following definitive chemoradiation for
stage III NSCLC is unclear and requires further study.
The RT should involve once-daily fractionation and
a total dose of 60 to 66 Gy; further dose escalation
or prophylactic cranial irradiation is not supported by
the data. Details of treatment and management of
toxicities are important and best addressed in a mul-
tidisciplinary team setting. Tailoring the aggressive-
ness and the intent of treatment (curative or palliative)
in patients with comorbidities, weight loss, or impaired
PS requires judgment and consideration of patients’
values and preferences.

For patients with discrete N2 node involvement,
data from RCTs show similar outcomes with either
chemotherapy and RT or neoadjuvant (preoperative)
treatment followed by resection. Arguments that par-
ticular subgroups of patients benefit from a trimodal-
ity approach are confounded and not supported by
the available data. Various markers with prognostic
value have been identified (eg, response to neoadju-
vant therapy), but there are no data that demonstrate
these have predictive value of a benefit from surgical
resection (see Fig 8 in Ramnath et al,* in LC III).
Patient values and preferences should play a role in
decision-making. Management of toxicities, particularly
perioperative mortality, is critical, and a trimodality
approach should be undertaken by an experienced
team that tracks and manages its outcomes. Trimo-
dality treatment should be planned at the outset by
a multidisciplinary team.

For N2 involvement discovered during or after pri-
mary surgical resection for clinical stage I,II NSCLC,
the key prognostic factor is the diligence with which
preoperative staging was conducted. If preoperative
staging was thorough, resection should be completed
(provided an RO resection is possible). RCT data sup-
port the use of adjuvant chemotherapy; the role or
adjuvant RT is unclear.

journal.publications.chestnet.org

Summary of Recommendations: Stage III NSCLC
Infiltrative Stage I1I (N2,3) Non-small Cell Lung Cancer

2.3.1. In patients with infiltrative stage III (N2,3)
non-small cell lung cancer (NSCLC) and perfor-
mance status 0-1 being considered for curative-
intent treatment, radiotherapy alone is not
recommended (Grade 1A).

2.3.2. In patients with infiltrative stage III (N2,3)
NSCLC and performance status 0-1 being con-
sidered for curative-intent treatment, com-
bination platinum-based chemotherapy and
radiotherapy (60-66 Gy) are recommended
(Grade 1A).

Remark: Dose escalation of radiotherapy is not rec-
ommended (except in a clinical trial).

Remark: For patients with stage III NSCLC, once
daily thoracic radiotherapy plus platinum-based dou-
blet chemotherapy is recommended.

2.3.3. In patients with infiltrative stage III (N2,3)
NSCLC, performance status 0-1, and minimal
weight loss being considered for curative-intent
treatment, concurrent chemoradiotherapy is
recommended over sequential chemoradiother-

apy (Grade 1A).

Remark: We cannot currently recommend for or
against induction chemotherapy (ie, before) concurrent
chemoradiotherapy, and patients should be referred
for clinical trials to answer this question.

Remark: We cannot currently recommend for or
against consolidation chemotherapy (ie, after) con-
current chemoradiotherapy, and patients should be
referred to clinical trials to answer this question.

2.3.4. In patients with infiltrative stage III (N2,3)
NSCLC with a complete response after treat-
ment with concurrent chemoradiotherapy, we
suggest that prophylactic cranial irradiation

should not be given (outside of a clinical trial)
(Grade 2C).

2.3.5. In patients with infiltrative stage III (N2,3)
NSCLC and performance status 0-1 being con-
sidered for curative-intent treatment, treatment
with neoadjuvant (induction) chemotherapy or
chemoradiotherapy followed by surgery is not
recommended (Grade 1C).

2.3.6. In patients with infiltrative stage III (N2,3)
NSCLC and performance status 2 or those with
substantial weight loss (>10%), concurrent
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chemoradiotherapy is suggested but with care-
ful consideration of the potential risks and ben-
efits (Grade 2C).

Remark: Patient-related and tumor-related factors
can influence the balance of risks vs benefits; patient
preferences should also play a significant role.

2.3.7. In patients with infiltrative stage III (N2,3)
NSCLC, performance status 0-1, and minimal
weight loss being considered for curative-intent
treatment, a platinum-based doublet chemo-
therapy is suggested (Grade 2C).

Remark: An optimal agent to be combined with plat-
inum cannot be defined; one should choose a regimen
with an acceptable toxicity profile for the individual
patient among several combinations that have dem-
onstrated activity when used concurrently with radia-
tion in stage 111 NSCLC.

2.3.8. In patients with symptomatic infiltrative
stage III (N2,3) NSCLC and either performance
status 3-4, comorbidities, or disease too exten-
sive to treat with curative intent, palliative radio-
therapy is recommended. The fractionation
pattern should be chosen based on the physi-
cian’s judgment and patient’s needs (Grade 1C).

Discrete Mediastinal Node Involvement

3.5.1. In patients with discrete N2 involvement
by NSCLC identified preoperatively (IITA), we
recommend the treatment plan should be made
with the input from a multidisciplinary team
(Grade 1C).

Remark: The multidisciplinary team should include
at a minimum a thoracic surgeon, medical oncologist,
and radiation oncologist.

Remark: The decision should be made collaboratively
by the entire team so as to reflect collective judgment.

Remark: The plan should include the entire proposed
treatment, including plans contingent on the results
of reevaluations (ie, initial treatment response or
nonresponse), not simply a first step.

3.5.2. In patients with discrete N2 involvement
by NSCLC identified preoperatively (ITTA), either
definitive chemoradiation therapy or induction
therapy followed by surgery is recommended
over either surgery or radiation alone (Grade 1A).

Remark: As the data do not permit the selection of
one option or the other as superior, patient values
and preferences should factor significantly in the
decision.
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Remark: All multimodality therapy should be per-
formed in centers with experienced multidisciplinary
teams that track their relevant clinical outcomes and
are capable of minimizing and managing the toxicity
and complications involved.

Remark: Further identification of patients more likely
to benefit from surgical resection after induction ther-
apy is not possible based upon pretreatment charac-
teristics. Decisions to pursue surgical resection after
induction therapy should be made prior to initiation
of any therapy.

3.5.3. In patients with discrete N2 involvement
by NSCLC identified preoperatively (IITA), pri-
mary surgical resection followed by adjuvant
therapy is not recommended (except as part of
a clinical trial) (Grade 1C).

Occult N2 Involvement Discovered at Resection
Despite Thorough Preoperative Staging (Stage II1IA)

Surgical Considerations

4.5.1. In patients with NSCLC undergoing sur-
gical resection, systematic mediastinal lymph
node sampling or complete mediastinal lymph
node dissection is recommended (Grade 1B).

Remark: At least a systematic sampling is needed to
accurately assess the pathologic stage; this is critical
to direct adjuvant therapy.

Remark: It is unclear whether lymphadenectomy
offers a survival benefit over systematic sampling, but
in general, lymphadenectomy is suggested if there
is evidence of N2 node involvement.

4.5.2. In patients with NSCLC who have inci-
dental (occult) N2 disease (IIIA) found at sur-
gical resection despite thorough preoperative
staging and in whom complete resection of the
lymph nodes and primary tumor is technically
possible, completion of the planned lung resec-

tion and mediastinal lymphadenectomy is sug-
gested (Grade 2C).

Remark: This recommendation assumes that staging
for distant disease and invasive preoperative medias-
tinal staging according to guidelines have been car-
ried out.

Remark: In a patient who has not received preop-
erative staging despite clinical suspicion of N2 node
involvement (ie, enlarged on CT, uptake on PET, or
negative CT and PET but with a central tumor or
N1 involvement), the operation should be aborted
and staging completed if N2 disease is identified
intraoperatively.
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Adjuvant Therapy

4.5.3. In patients with resected NSCLC (RO)
who were found to have incidental (occult)
N2 disease (ITIA) despite thorough preopera-
tive staging and who have good performance
status, adjuvant platinum-based chemotherapy
is recommended (Grade 1A).

Remark: We suggest this should typically involve a
doublet regimen for 3 to 4 cycles initiated within
12 weeks.

4.5.4. In patients with RO resected NSCLC who
were found to have incidental (occult) N2 dis-
ease (ITTA) despite thorough preoperative staging,
sequential adjuvant radiotherapy is suggested
when concern for a local recurrence is high

(Grade 2C).

Remark: Adjuvant postoperative radiotherapy reduces
the incidence of local recurrence, but it is unclear
whether it improves survival.

Remark: Adjuvant chemotherapy should be used ini-
tially followed by radiotherapy; concurrent chemo-
radiotherapy is not recommended (except in a clinical
trial).

4.5.5. In patients with NSCLC who were found
to have incidental (occult) N2 disease (ITIA)
despite thorough preoperative staging and were
incompletely resected (R1,2), combined postop-
erative concurrent chemotherapy and radio-
therapy is suggested (Grade 2C).

18.0 TREATMENT OF STAGE IV NSCLC

Significant advances continue to be made in the
treatment of stage IV NSCLC; although cure is not
possible, significant palliation in terms of improved
quality of life (QOL) and duration of survival can be
accomplished. Significant clarity has been achieved
in terms of which agents to use in very specific sit-
uations. The choice of chemotherapy is directed to a
large extent by the histologic type of NSCLC, making
it all the more important to have adequate material
for a detailed diagnosis. Furthermore, targeted therapy
is the first-line treatment of choice for patients with
an epidermal growth factor receptor mutation.

Maintenance chemotherapy has been established
to be useful in many situations, with the details of
which agents being determined by the histologic type
and the choice of the initial regimen. Furthermore,
the safety and efficacy of chemotherapy have been
extended. Vascular endothelial growth factor inhibi-
tors are safe and useful in patients initially believed
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to potentially be at greater risk for toxicity. The value
of second-line chemotherapy has been further strength-
ened. Finally, patient groups believed to be poor
candidates for more aggressive treatment based on
age, PS, or other criteria have been shown to benefit
from doublet chemotherapy without undue toxicity
in some situations.

Summary of Recommendations: Stage IV NSCLC
General Approach

2.1.1. In patients with a good performance
status (PS) (ie, Eastern Cooperative Oncology
Group [ECOG] level 0 or 1) and stage IV non-
small cell lung cancer (NSCLC), a platinum-
based chemotherapy regimen is recommended
based on the survival advantage and improve-
ment in quality of life (QOL) over best suppor-
tive care (BSC). (Grade 1A).

Remark: Patients may be treated with several chemo-
therapy regimens (carboplatin and cisplatin are accept-
able, and can be combined with paclitaxel, docetaxel,
gemcitabine, pemetrexed or vinorelbine)

2.2.2. In patients with stage IV NSCLC and a
good PS, two-drug combination chemotherapy
is recommended. The addition of a third cyto-
toxic chemotherapeutic agent is not recom-
mended because it provides no survival benefit
and may be harmful. (Grade 1A).

First Line Treatment

3.1.1.1. In patients receiving palliative chemo-
therapy for stage IV NSCLC, it is recommended
that the choice of chemotherapy is guided by
the histologic type of NSCLC (Grade 1B).

Remark: The use of pemetrexed (either alone or in
combination) should be limited to patients with non-
squamous NSCLC.

Remark: Squamous histology has not been identified
as predictive of better response to any particular che-
motherapy agent.

3.2.1.1. In patients with known epidermal
growth factor receptor (EGFR) mutations and
stage IV NSCLC, first-line therapy with an
EGFR tyrosine kinase inhibitor (gefitinib or
erlotinib) is recommended based on superior
response rates, progression-free survival and
toxicity profiles compared with platinum-based
doublets (Grade 1A).

3.3.1.1. Bevacizumab improves survival combined
with carboplatin and paclitaxel in a clinically
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selected subset of patients with stage IV NSCLC
and good PS (nonsquamous histology, lack of
brain metastases, and no hemoptysis). In these
patients, addition of bevacizumab to carbopla-
tin and paclitaxel is recommended (Grade 1A).

3.3.1.2. In patients with stage IV non-squamous
NSCLC and treated, stable brain metastases,
who are otherwise candidates for bevacizumab
therapy, the addition of bevacizumab to first-
line, platinum-based chemotherapy is a safe
therapeutic option (Grade 2B).

Remark: No recommendation can be given about the
use of bevacizumab in patients receiving therapeutic
anticoagulation or with an ECOG PS of 2.

Maintenance Therapy

3.4.4.1. In patients with stage IV non-squamous
NSCLC who do not experience disease progres-
sion after 4 cycles of platinum-based therapy
(which does not include pemetrexed), treatment
with switch maintenance pemetrexed is sug-
gested (Grade 2B).

3.4.4.2. In patients with stage IV NSCLC, switch
maintenance therapy with chemotherapy agents
other than pemetrexed has not demonstrated
an improvement in overall survival and is not
recommended (Grade 1B).

3.4.4.3. In patients with stage IV non-squamous
NSCLC who do not experience disease pro-
gression after 4 cycles of platinum-pemetrexed
therapy, continuation pemetrexed maintenance

therapy is suggested (Grade 2B).

3.4.4.4. In patients with stage IV NSCLC who
do not experience disease progression after
4 cycles of platinum-based double agent chemo-
therapy, maintenance therapy with erlotinib is
suggested (Grade 2B).

3.5.1.1. In patients with stage IV NSCLC the
addition of cetuximab in combination with che-
motherapy is suggested not to be used outside
of a clinical trial (Grade 2B).

Second and Third Line Treatment

4.1.1. In patients with stage IV NSCLC who
have good PS (ECOG 0-2), second-line treat-
ment with erlotinib or docetaxel (or equivalent

single-agent such as pemetrexed) is recom-
mended (Grade 1A).

4.1.2. In patients with stage IV NSCLC who
have good PS (ECOG 0-2), third-line treatment
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with erlotinib improves survival compared with
BSC and is recommended (Grade 1B).

Remark: No recommendation can be given about the
optimal chemotherapeutic strategy in patients with
stage IV NSCLC who have received three prior regi-
mens for advanced disease.

Special Patient Populations and Considerations

5.1.1. In elderly patients (age=70-79 years)
with stage IV NSCLC who have good PS and
limited co-morbidities, treatment with the two
drug combination of monthly carboplatin and
weekly paclitaxel is recommended (Grade 1A).

Remark: In patients with stage IV NSCLC who are
80 years or over, the benefit of chemotherapy is
unclear and should be decided based on individual
circumstances.

6.2.1. For patients with stage IV NSCLC with a
PS of 2 in whom the PS is caused by the cancer
itself, double agent chemotherapy is suggested
over single agent chemotherapy (Grade 2B).

6.2.2. In patients with stage IV NSCLC who are
an ECOG PS of 2 or greater, it is suggested not
to add bevacizumab to chemotherapy outside of
a clinical trial (Grade 2B).

7.1.1. In patients with stage IV NSCLC early
initiation of palliative care is suggested to
improve both QOL and duration of survival
(Grade 2B).

19.0 SPECIAL TREATMENT ISSUES IN NSCLC

There are several relatively unusual presentations
of NSCLC for which the anatomic and biologic issues
dictate a different approach. This includes patients
with Pancoast tumors, T4N0,1MO central tumors,
chest wall involvement, additional pulmonary tumor
nodules, synchronous and metachronous second pri-
mary lung cancers, multifocal lung cancer, and solitary
metastases.

Patients with Pancoast tumors appear to have the
best outcomes after preoperative chemoradiotherapy
and surgical resection, although preoperative RT is a
reasonable alternative. Advances in surgical tech-
niques allow a complete resection to be achieved in
specialized centers in situations traditionally con-
sidered unresectable. Similarly, good results can be
achieved in the relatively small number of patients
with a T4 (due to local invasion) N0O,1MO0 tumor by
surgical resection in specialized centers.
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Patients with a lung cancer and an additional malig-
nant nodule are difficult to categorize, and the cur-
rent stage classification rules are ambiguous. Such
patients should be evaluated by an experienced mul-
tidisciplinary team to determine whether the addi-
tional lesion represents a second primary lung cancer
or an additional tumor nodule corresponding to the
dominant cancer. A careful search for metastatic dis-
ease is warranted before assuming two malignant
foci represent synchronous primary cancers, but then
management as dictated by each tumor individually
is probably best, provided the patient has adequate
reserve. Additional pulmonary nodules in the same
lobe (T3,,.) are probably best managed by lobec-
tomy, whereas the management of additional nodules
in other lobes is less well defined.

Patients with an isolated brain or adrenal metasta-
sis should undergo careful investigation for other dis-
tant or mediastinal metastases. If such additional
metastases are not found, a curative-intent treatment
strategy involving definitive local therapy for the pri-
mary and the metastasis as well as adjuvant chemo-

therapy appears to be justified.

Summary of Recommendations: Special
Treatment Issues in NSCLC

Pancoast Tumor

2.4.1. In patients with a Pancoast tumor, it is
recommended that a tissue diagnosis be obtained
prior to the initiation of therapy (Grade 1C).

2.4.2. In patients with a Pancoast tumor being
considered for curative-intent surgical resec-
tion, an MRI of the thoracic inlet and brachial
plexus is recommended to characterize possible
tumor invasion of vascular structures or the
extradural space (Grade 1C).

2.4.3. In patients with a Pancoast tumor being
considered for curative resection, invasive
mediastinal staging and extrathoracic imaging
(head CT/MRI plus either whole-body PET or
abdominal CT plus bone scan) are recommended
(Grade 1C).

Remark: Involvement of mediastinal nodes and/or
metastatic disease represents a contraindication to
resection.

2.4.4. In patients with a potentially resectable
Pancoast tumor (and good performance status),
it is suggested that preoperative concurrent
chemoradiotherapy is given prior to resection
(Grade 2B).
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2.4.5. In patients undergoing resection of a
Pancoast tumor, it is recommended that every
effort be made to achieve a complete resection
(Grade 1B).

2.4.6. In patients undergoing resection of a Pan-
coast tumor, it is suggested that the resection
consist of a lobectomy (instead of a nonanatomic
wedge resection), as well as the involved chest
wall structures (Grade 2C).

2.4.7. In patients with an unresectable, non-
metastatic Pancoast tumor who have good
performance status, definitive concurrent che-
motherapy and radiotherapy are suggested
(Grade 2C).

2.4.8. In patients with Pancoast tumors who are
not candidates for curative-intent treatment,
palliative radiotherapy is suggested (Grade 2B).

Tumors Invading Chest Wall

3.3.1. In patients with a non-small cell lung cancer
(NSCLC) invading the chest wall who are being
considered for curative-intent surgical resection,
invasive mediastinal staging and extrathoracic
imaging (head CT/MRI plus either whole-body
PET or abdominal CT plus bone scan) are sug-
gested (Grade 2C).

3.3.2. In patients with an NSCLC invading the
chest wall, involvement of mediastinal nodes
and/or metastatic disease represent a contra-
indication to resection, and definitive chemo-
radiotherapy is suggested for these patients
(Grade 2C).

3.3.3. At the time of resection of a tumor invad-
ing the chest wall, it is recommended that every
effort be made to achieve a complete resection
(Grade 1B).

Central T4 NO,1 MO Tumors

4.3.1. In patients with a clinical T4 NO,1 MO
NSCLC being considered for curative resection,
it is recommended that extrathoracic imaging
(head CT/MRI plus either whole-body PET or
abdominal CT plus bone scan) be undertaken
(Grade 1C).

Remark: Metastatic disease represents a contraindi-
cation to resection.

4.3.2. In patients with a clinical T4 NO,1 M0
NSCLC without distant metastases being con-
sidered for curative resection, it is suggested
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that invasive mediastinal staging be undertaken.
Involvement of mediastinal nodes represents a
contraindication to primary resection (Grade 2C).

Remark: Preoperative chemotherapy and resection
has resulted in long-term survival in experienced cen-
ters in patients with mediastinal nodal involvement.

4.3.3. In patients with a clinical T4 N0O,1 MO0
NSCLC being considered for curative resection,
it is suggested that resection be undertaken
only at a specialized center (Grade 2C).

Second Primary Lung Cancer

5.2.4.1. In patients with two foci typical of a pri-
mary lung cancer (either proven or suspected,
ie, solid, spiculated masses), it is suggested that
identification of these as second primary lung
cancers (either synchronous or metachronous)
should be based on the judgment of a multidis-
ciplinary team, taking into account clinical, radio-
logic, and (if available) tumor cytologic/histologic
features (Grade 2C).

Remark: The multidisciplinary team should include a
thoracic radiologist, pulmonologist, thoracic surgeon,

and pathologist.

5.2.4.2. In patients with two primary NSCLCs
(synchronous or metachronous) being consid-
ered for curative surgical resection, invasive
mediastinal staging and extra-thoracic imaging
(head CT/MRI plus either whole-body PET or
abdominal CT plus bone scan) are recommended
(Grade 1B).

Remark: Involvement of mediastinal nodes and/or
metastatic disease represents a contraindication to
resection.

5.2.4.3. In patients (not suspected of having a sec-
ond focus of cancer) who are found intraopera-
tively to have a second cancer in a different lobe,
resection of each lesion is suggested, provided the
patient has adequate pulmonary reserve and
there is no N2 nodal involvement (Grade 2C).

Additional Tumor Nodules in the Same Lobe (T3y,,,;)

5.3.2.3.1. In patients with suspected or proven
lung cancer and an additional (suspected) tumor
nodule within the same lobe, it is recommended
that no further diagnostic workup of the addi-
tional nodule is undertaken (Grade 1B).

5.3.2.3.2. In patients with an additional (sus-
pected) tumor nodule within the same lobe as a
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suspected or proven primary lung cancer, it is
recommended that evaluation of extrathoracic
metastases and confirmation of the mediastinal
node status should be carried out as dictated by
the primary lung cancer alone and not modified
due to the presence of the additional lesion
(Grade 1C).

5.3.2.3.3. In patients with NSCLC and an addi-
tional focus of cancer within the same lobe (and
no mediastinal or distant metastases), resection

via a lobectomy is the recommended treatment
(Grade 1B).

Ipsilateral Different Lobe Tumor Nodules (T4, v,.)

5.3.3.3.1. In patients with suspected or proven
lung cancer and an ipsilateral different lobe
nodule(s), it is recommended that the judgment
of a multidisciplinary team should reasonably
exclude the possibility that this represents a
benign lesion or a synchronous primary lung
cancer, taking into account clinical, radiologic,
and (if available) tumor cytologic/histologic fea-
tures (Grade 1C).

Remark: The multidisciplinary team should include a
thoracic radiologist, pulmonologist, thoracic surgeon,
and pathologist at a minimum.

5.3.3.3.2. In patients with an ipsilateral different
lobe tumor nodule(s), it is suggested that evalu-
ation for possible extrathoracic metastases (eg,
PET and brain MRI/CT) should be carried out
(Grade 2C).

Remark: The presence of distant metastases indicates
the pulmonary nodule most likely represents meta-
static (M1b) disease.

5.3.3.3.3. In patients with an ipsilateral different
lobe tumor nodule(s), it is suggested that inva-
sive evaluation to rule out mediastinal node
involvement should be carried out (Grade 2C).

Remark: Such involvement rules out curative-intent
treatment.

5.3.3.3.4. In patients with NSCLC and an ipsi-
lateral different lobe tumor nodule(s) (and no
mediastinal or distant metastases), resection of
each lesion is recommended, provided the patient
has adequate pulmonary reserve (Grade 1B).

Contralateral Lobe Tumor Nodules (Mla,,,,, x..)

5.3.4.3.1 In patients with a contralateral lobe
tumor nodule(s), it is suggested that evaluation
of extrathoracic metastases (eg, PET and brain
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MRI/CT) and invasive evaluation to rule out
mediastinal node involvement should be carried
out (Grade 2C).

Remark: Such involvement represents a contraindi-
cation curative-intent treatment.

5.3.4.3.2. In patients with NSCLC and a contra-
lateral lobe tumor nodule(s) (and no mediastinal
or distant metastases), resection of each lesion
is suggested, provided the patient has adequate
pulmonary reserve (Grade 2C).

Multifocal Lung Cancer

5.4.4.1. In patients with multiple lesions that
are at least partially ground glass and are sus-
pected to be malignant, it is suggested that these
are classified as multifocal lung cancer (MFLC)
(Grade 2C).

5.4.4.2. In patients with suspected or proven
MFLC who have a negative clinical evaluation
and normal mediastinum by CT, it is suggested
that distant and mediastinal staging are not rou-
tinely necessary (Grade 2C).

5.4.4.3. In patients with suspected or proven
MFLC, it is suggested that curative-intent treat-
ment should be pursued (Grade 2C).

5.4.4.4. In patients with suspected or proven
MFLC, it is suggested that sublobar resection of
all lesions suspected of being malignant be per-
formed, if feasible (Grade 2C).

Isolated Brain Metastasis

6.3.1. In patients with an isolated brain metasta-
sis from NSCLC being considered for curative
treatment, invasive mediastinal staging and
extrathoracic imaging (either whole-body PET
or abdominal CT plus bone scan) are suggested
(Grade 2C).

Remark: Involvement of mediastinal nodes and/or
metastatic disease represents a contraindication to
curative-intent treatment.

6.3.2. In patients with no other sites of metasta-
ses and a synchronous resectable NO,1 primary
NSCLC, resection or radiosurgical ablation of
an isolated brain metastasis is recommended
(as well as resection of the primary tumor)

(Grade 1C).

6.3.3. In patients with no other sites of metas-
tases and a previously completely resected pri-
mary NSCLC (metachronous presentation),
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resection or radiosurgical ablation of an isolated
brain metastasis is recommended (Grade 1C).

6.3.4. In patients who have undergone a cura-
tive resection of an isolated brain metastasis,
adjuvant whole-brain radiotherapy is suggested
(Grade 2B).

Remark: Adjuvant chemotherapy is reasonable in
patients with a good performance status with the goal
of decreasing the incidence of brain recurrences,
although no studies have specifically addressed this.

6.3.5. In patients who have undergone a cura-
tive resection of an isolated brain metastasis,
adjuvant chemotherapy is suggested (Grade 2B).

Remark: Adjuvant chemotherapy is reasonable in
patients with a good performance status, although no
studies have specifically addressed this.

Isolated Adrenal Metastasis

7.2.1. In patients with an isolated adrenal metastasis
from NSCLC being considered for curative-
intent surgical resection, invasive mediastinal
staging and extrathoracic imaging (head CT/MRI
plus either whole-body PET or abdominal CT
plus bone scan) are suggested (Grade 2C).

Remark: Involvement of mediastinal nodes and/or
other sites of distant metastases represent a contrain-
dication to resection.

7.2.2. In patients with a synchronous resectable
NO,1 primary NSCLC and an isolated adrenal
metastasis with no other sites of metastases, resec-
tion of the primary tumor and the adrenal metas-
tasis is recommended (Grade 1C).

7.2.3. In patients with no other sites of metasta-
ses and a previously completely resected primary
NSCLC (metachronous presentation), resection
of an isolated adrenal metastasis is recom-
mended (Grade 1C).

7.2.4. In patients who have undergone a cura-
tive resection of an isolated adrenal metastasis,
adjuvant chemotherapy is suggested (Grade 2B).

Remark: Adjuvant chemotherapy is reasonable in
patients with a good performance status, although no
studies have specifically addressed this.

20.0 TREATMENT OF SMALL CELL LUNG CANCER

The stage classification of SCLC should now include
TNM staging. Definition of the stage is improved
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through the use of PET imaging, which results in both
upstaging and downstaging of some patients. It is well
established that for limited-stage (LS) SCLC concur-
rent chemoradiotherapy is best, with the radiation
being included early in the treatment course. A plat-
inum agent combined with a topoisomerase inhibitor
is standard, although irinotecan can also be used in
patients with extensive-stage (ES) disease. The search
for better chemotherapy agents or treatment combi-
nations has not yielded a major breakthrough. Although
almost one-fourth of patients with LS-SCLC are cured,
and marked palliation can be achieved in ES-SCLC,
further advances are clearly needed.

Summary of Recommendations: Small
Cell Lung Cancer

2.4.1 In patients with small cell lung cancer
(SCLC) (proven or suspected), a staging evalua-
tion is recommended consisting of a medical
history and physical examination, CBC and com-
prehensive chemistry panel with renal and
hepatic function tests, CT of the chest and abdomen
with intravenous contrast or CT scan of the
chest extending through the liver and adrenal
glands, MRI or CT of the brain, and bone scan
(Grade 1B).

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

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

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

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

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

3.1.3. In patients with stage I SCLC who have
undergone curative-intent surgical resection,
platinum-based adjuvant chemotherapy is rec-
ommended (Grade 1C).
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4.3.1. In patients with LS-SCLC, early chemora-
diotherapy, with accelerated hyper-fractionated
radiation therapy (twice-daily treatment) con-
currently with platinum-based chemotherapy, is
recommended (Grade 1B).

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

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

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

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

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

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

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

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

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

21.0 COMPLEMENTARY THERAPIES AND
INTEGRATIVE MEDICINE IN LUNG CANCER

Complementary therapies are rational, evidence-
based techniques that alleviate physical and emotional
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symptoms, improve QOL, and may improve adher-
ence to oncology treatment regimens. Integrative
medicine describes the adjunctive role played by com-
plementary therapies as part of multidisciplinary
mainstream cancer care. This is an area that most
lung cancer clinicians know relatively little about.
The degree to which these techniques have been
subjected to careful scientific evaluation surprises
most people. Because these therapies are frequently
used by patients, and many have demonstrated effi-
cacy, this topic represents a gap in knowledge for
most clinicians that deserves attention. This article
provides a systematic review and critical summary
of the data for various complementary therapies.

Mind-body modalities focus on the interactions
among the brain, mind, body, and behavior, and include
meditation, mindfulness-based stress reduction, yoga,
tai chi, gigong, psychosocial, hypnosis, and mind-body
relaxation techniques. RCT data demonstrate bene-
fits in managing chronic pain, chemotherapy-induced
nausea and vomiting, fatigue, mood disturbances, and
QOL. Massage therapy in addition to usual measures
has been shown in RCTs to have an effect in reducing
pain and anxiety. Acupuncture can reduce pain and
treatment-related symptoms of neuropathy, nausea,
and vomiting. Attention to diet and exercise may also
have benefits, but the data are less robust.

It is important to recognize that these complemen-
tary therapies are done in an integrated fashion with
other “standard” interventions, such as drug manage-
ment of pain, anxiety, nausea, and vomiting. It is also
worth noting again the amount of formal research
that has been done to define the role of complemen-
tary therapies. This article is a succinct review that is
worth reading for clinicians involved with caring for
patients with lung cancer.

Summary of Recommendations: Complementary
Therapies and Integrative Medicine in Lung Cancer

2.1.1.1. It is suggested that all lung cancer
patients should be asked about their interest in
and usage of complementary therapies. Coun-
seling on the benefits and risks of those ther-
apies should be provided (Grade 2C).

2.2.7.1. In lung cancer patients experiencing
the symptoms, mind-body modalities are sug-
gested as part of a multidisciplinary approach
to reduce anxiety, mood disturbance, sleep dis-
turbance, and improve quality of life (QOL)
(Grade 2B).

2.2.7.2. In lung cancer patients experiencing
the symptoms, mind-body modalities are sug-
gested as part of a multidisciplinary approach
to reduce acute or chronic pain (Grade 2B).
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2.2.7.3. In lung cancer patients experiencing
the symptoms, mind-body modalities are sug-
gested as part of a multidisciplinary approach
to reduce anticipatory chemotherapy-induced
nausea and vomiting (Grade 2B).

2.2.7.4. In lung cancer patients experiencing
the symptoms, yoga, a movement-based mind-
body modality is suggested as part of a multidis-
ciplinary approach to reduce fatigue and sleep
disturbance while improving mood and QOL
(Grade 2B).

2.3.1.1. In lung cancer patients whose anxiety
or pain is not adequately controlled by usual
care, addition of massage therapy performed by
trained professionals is suggested as part of a
multi-modality cancer supportive care program
(Grade 2B).

2.4.3.1. In patients awaiting pulmonary resec-
tion for suspected lung cancer with compro-
mised lung function, supervised exercise-based
pulmonary rehabilitation is suggested to improve
cardiorespiratory fitness and functional capacity
(Grade 2C).

2.4.3.2. In post-surgical lung cancer patients with
compromised lung function, supervised exercise-
based pulmonary rehabilitation is suggested to
improve cardiorespiratory fitness and functio-
nal capacity (Grade 2C).

2.4.3.3. In advanced (inoperable) lung cancer
patients receiving palliative anticancer therapy
and compromised lung function, supervised
exercise-based pulmonary rehabilitation is sug-
gested to improve cardiorespiratory fitness and
functional capacity (Grade 2C).

2.5.3.1. In patients having nausea and vomiting
from either chemotherapy or radiation therapy,
acupuncture or related techniques is suggested
as an adjunct treatment option (Grade 2B).

2.5.3.2. In patients with cancer related pain and
peripheral neuropathy, acupuncture is suggested
as an adjunct treatment in patients with inade-
quate control of symptoms (Grade 2C).

2.6.3.1. In people who might develop lung can-
cer a diet rich in non-starchy vegetables and
fruits is suggested to reduce the risk of lung
cancer (Grade 2C).

2.6.3.2. In people who might develop lung can-
cer, limiting the consumption of a large amount

of red meat and processed meat is suggested;
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lower meat consumption may reduce the risk of
lung cancer (Grade 2C).

2.6.3.3. In patients undergoing treatment of lung
cancer who have experienced weight loss, the
addition of high calorie and protein supplements
(1.5 kcal/mL) as a nutritional adjunct is suggested
to achieve weight stabilization (Grade 2C).

2.6.3.4. In patients with lung cancer who have
sarcopenia, oral nutritional supplementation
with n-3 fatty acids is suggested in order to
improve the nutritional status (Grade 2C).

22.0 FOLLOW-UP AND SURVEILLANCE
OF THE PATIENT WITH LUNG CANCER
AFTER CURATIVE-INTENT THERAPY

Variation exists in the type and schedule of follow-up
of patients who have undergone curative-intent therapy
for lung cancer (see Fig 1 in Colt et al® in LC III).
This article includes a very extensive literature search
and summary of the data to define this. It is inter-
esting that there are more data available for relatively
infrequent situations and treatments (eg, endobron-
chial therapies, carcinoid tumors) than for the much
larger cohort of patients treated with surgery, chemo-
therapy, or radiation for lung cancer. There are data
supporting the involvement of the treating physician in
the long-term follow-up and interpretation of imaging
studies, and there appears to be value in including a
formal QOL assessment in the follow-up. Data do
not support extensive imaging or use of biomarkers
for surveillance. A chest CT scan every 6 months for
2 years and annually thereafter is a reasonable schedule,
although further research in this area is needed.

Summary of Recommendations: Follow-up and
Surveillance of the Patient With Lung Cancer

3.5.1. In patients who have undergone curative-
intent surgical resection of non-small cell lung can-
cer (NSCLCQ), it is suggested that chest CT be
performed every 6 months for the first 2 years after
resection and every year thereafter (Grade 2C).

3.5.2. For patients with NSCLC or carcinoid
tumor who have undergone curative-intent ther-
apy, it is recommended that the original treat-
ing physicians participate in the decision-makin
process during the follow-up and surveillance
(Grade 1C).

3.5.3. After curative-intent therapy in patients
with NSCLC or carcinoid tumors, routine surveil-

lance with PET imaging, somatostatin receptor
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scintigraphy, or abdominal ultrasonography is
not recommended (Grade 1C).

4.1.1. In NSCLC patients who have undergone
curative-intent therapy, it is suggested that a
validated health-related quality-of-life (QOL)
instrument be used at baseline clinic visits and
during follow-up (Grade 2C).

5.1.1. For lung cancer patients treated with
curative intent, it is suggested that surveillance
biomarker testing not be done (outside of clin-
ical trials) (Grade 2C).

6.4.1. For patients with early central airway
squamous cell carcinoma treated by curative-
intent photodynamic therapy, itis recommended
that surveillance bronchoscopy be done at 1, 2,
and 3 months and thereafter at 3-month inter-
vals during the first year, then every 6 months
until 5 years (Grade 1C).

Remark: Autofluorescence bronchoscopy may be used
if available (Grade 2C).

6.4.2. For patients with intraluminal bronchial
carcinoid tumor who have undergone curative-
intent bronchoscopic treatment using Nd:YAG
or electrocautery, it is suggested that surveil-
lance bronchoscopy be done within 6 weeks
after endobronchial resection, every 6 months
for 2 years, and annually thereafter (Grade 2C).

23.0 SYMPTOM MANAGEMENT IN
PATIENTS WITH LUNG CANCER

Many patients with lung cancer suffer from symp-
toms such as pain, dyspnea, cough, neurologic symp-
toms, fatigue, depression, anxiety, and other psychologic
difficulties. This is especially true of those with
advanced disease, and a specific focus on palliation
of symptoms is tremendously important for these
patients. Many tools have been developed that can
facilitate and streamline the process of providing pal-
liative care.

The symptom management article provides an
evidence-based structure for pain management, includ-
ing which drugs and combinations to select, how to dose
them, and how to gauge effectiveness and address
side effects. Cough is best managed by addressing
the source of the symptom whenever possible. In the
absence of a treatable cause, opioids are the mainstay
of treatment; steroids are reserved for inflammatory
conditions, including toxicities to active treatment.

Management of bone metastases with bisphospho-
nates is supported by high-quality data. RT is also
beneficial, with single fractionation being supported
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by randomized studies. Surgical intervention is indi-
cated in some patients with long bone metastases to
maintain mobility and in patients with vertebral metas-
tases to maintain neurologic function. The treatment
of brain metastases has become more sophisticated:
resection or stereotactic radiosurgery is recommended
for patients with one to three foci (depending on size,
location, and symptoms) and whole-brain RT is used
for those with many metastases or as an adjunct
reserved for those with a high risk of development of
additional metastases.

Management of hemoptysis involves a combination
of endobronchial procedures, RT, and interventional
radiologic techniques. Similarly, the approach to pleu-
ral effusions depends on many features of the patient’s
presentation and condition. A framework based on
the available data provides guidance on how to choose
among various interventions for these conditions.

Psychologic and physical symptoms, such as depres-
sion and fatigue, are major causes of poor QOL. Data
are available to guide the choice of interventions.
Involvement of a dedicated palliative care team may
yvield the greatest benefit. Short of this, use of vali-
dated assessment tools can help facilitate develop-
ment of an organized and timely approach to these
issues.

The extent of data regarding optimal management
of palliative care creates a need for people with in-depth
knowledge. Palliative care teams are being developed
in many centers, but often these services are used for
end-of-life issues rather than integrated into the
care from the point of diagnosis. It is important for
everyone involved in actively treating these patients
to have a reasonable understanding of the science
and techniques available to deliver effective pallia-
tion and to develop appropriate integration of their
care with that of a palliative care team.

Summary of Recommendations: Symptom
Management

Pain Control

2.13.1. In patients with lung cancer who experi-
ence chronic pain, it is suggested that thorough
assessment of the patient and his or her pain
should be performed (Grade 2C).

Remark: A patient-reported pain scale should be the
principal tool to assess their pain.

Remark: Visual analog scales (VASs), numerical rating
scales (NRSs) and verbal rating scales are also sug-

gested tools for rating pain.

2.13.2. In patients with lung cancer who experi-
ence chronic pain, the use of the World Health
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Organization (WHO) analgesic ladder to plan
treatment is suggested (Grade 2C).

2.13.3. In patients with lung cancer who are
being treated at all stages of the WHO analgesic
ladder, it is recommended that acetaminophen
and/or a nonsteroidal antiinflammatory drug
(NSAID) be prescribed unless contraindicated
(Grade 1A).

2.13.4. In lung cancer patients with chronic pain
who are taking NSAIDs and who are at high risk
of gastrointestinal bleeding it is recommended
that they take either misoprostol 800 mcg/day,
standard dose proton pump inhibitors, or double-
dose histamine H2 antagonists (Grade 1A).

2.13.5. In patients with chronic neuropathic pain
due to cancer, treatment with an anticonvulsant
(eg, pregabalin, gabapentin or carbamazepine)
or a tricyclic antidepressant (eg, amitriptyline
or imipramine) is recommended (Grade 1A).

2.13.6. In patients with chronic pain due to lung
cancer, the use of ketamine, lidocaine 5% plas-
ters, and cannabinoids is not recommended
(Grade 1A).

2.13.7. In lung cancer patients with mild to mod-
erate chronic pain (score 3-6 on a VAS or NRS),
it is recommended that codeine or dihydroco-
deine be added to acetaminophen and/or NSAID
(Grade 1C).

2.13.8. In lung cancer patients with severe
chronic pain, oral morphine is recommended as
first-line treatment (Grade 1C).

2.13.9. In lung cancer patients with severe chronic
pain, oxycodone or hydromorphone are recom-
mended as alternatives when there are signif-
icant side effects or lack of efficacy with oral
morphine (Grade 1A).

2.13.10. In lung cancer patients with severe
chronic pain who are able to swallow, transder-
mal fentanyl is not recommended for first-line
use (Grade 1C).

2.13.11. In lung cancer patients with stable,
severe, chronic cancer pain who have difficulty
swallowing, nausea and vomiting, or other adverse
effect from oral medications, transdermal fen-
tanyl is recommended as an alternative to oral
morphine (Grade 1B).

2.13.12. In lung cancer patients with severe
chronic pain, it is suggested that the prescription
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of methadone as an alternative to oral morphine
be confined to a specialist in palliative care units
with experience in methadone prescription,
because of difficulties with dose prediction,
adjustment, and drug accumulation (Grade 2C).

2.13.13. In lung cancer patients with severe
chronic cancer pain, treatment with systemic
strong opioids is recommended (Grade 1C).

Remark: The oral route of administration is recom-
mended on the grounds of convenience and cost.

2.13.14. In lung cancer patients with severe chronic
cancer pain treated with systemic strong opi-
oids who cannot swallow or who suffer excessive
nausea and vomiting, the parenteral, transcuta-
neous or transmucosal route of administration
is recommended (Grade 1C).

2.13.15. In the management of pain in lung can-
cer patients unable to take oral opioids, it is sug-
gested that the subcutaneous route to administer
continuous infusion of strong opioids, is equally
effective as the intravenous route (Grade 2C).

2.13.16. In lung cancer patients with severe
chronic cancer pain treated with systemic strong
opioids, dose titration using either immediate
release or sustained release oral morphine is
suggested (Grade 2B).

Remark: The recommended starting dose is oral mor-
phine 30 mg/24 h in patients not previously treated
with opioids, and 60 mg/24 h in those already taking
an opioid at step 2 of the WHO ladder. Where imme-
diate release oral morphine is used, the four-hourly
dose is used to treat episodes of uncontrolled pain
and in this context may be used up to hourly. The
total dose administered in 24 h is used to calculate
ongoing opioid requirements. Where sustained release
morphine is used, the total estimated daily dose is
prescribed as once-daily or twice-daily oral morphine.

2.13.17. In lung cancer patients with severe
chronic cancer pain treated with systemic strong
opioids who experience breakthrough pain,
parenteral morphine or transmucosal fentanyl
citrate are recommended (Grade 1B).

Remark: Oral transmucosal fentanyl citrate, fentanyl
buccal tablet and transnasal fentanyl spray are all
effective formulations for breakthrough pain.

Remark: In patients with severe chronic cancer pain

who experience a lack of effective analgesia, or uncon-
trollable side effects, or both, it is appropriate to
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switch to an alternative strong opioid, or route of
administration, or both, though evidence of benefit
from this approach is lacking.

Airway Obstruction

4.1.1. In lung cancer patients with inoperable
disease and symptomatic airway obstruction,
therapeutic bronchoscopy employing mechanical
debridement, brachytherapy, tumor ablation
or airway stent placement is recommended for
improvement in dyspnea, cough, hemoptysis and
overall quality of life (QOL) (Grade 1C).

Symptom Management for Cough

5.4.1. In all lung cancer patients with trouble-
some cough, evaluation for other treatable causes
of cough in addition to cancer-related etiologies
is recommended (Grade 1C).

5.4.2. In all lung cancer patients with trouble-
some cough without a treatable cause, it is rec-
ommended that opioids be used to suppress the
cough (Grade 1B).

5.4.3. In all lung cancer patients with troublesome
cough attributed to chemotherapy or radiation-
induced pneumonitis, anti-inflammatory thera

with corticosteroids is recommended (Grade 1C).

Remark: Macrolides can be considered as steroid-
sparing agents.

Palliation of Bone Metastasis

6.7.1. In patients with lung cancer who have pain
due to bone metastases, external radiation therapy
is recommended for pain relief (Grade 1A).

Remark: A single fraction of 8 Gy is equally effective
for immediate relief of pain and more cost-effective
than higher fractionated doses of external radiation
therapy.

6.7.2. In patients with lung cancer who have
painful bone metastases, bisphosphonates are
recommended in addition to external beam
radiation therapy for pain relief (Grade 1A).

6.7.3. In patients with lung cancer who have
painful bone metastases to long and/or weight
bearing bones and a solitary well-defined lytic
lesion circumferentially involving >50% of the
cortex and an expected survival >4 weeks with
satisfactory health status, surgical fixation is
recommended to minimize the potential for a
fracture (Grade 1C).
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Remark: Intramedullary nailing is the preferred
approach, especially for the femur or the humerus.

Remark: Radiotherapy should follow the orthopedic
management 2-4 weeks later.

6.7.4. In patients with lung cancer who have
vertebral compression fractures causing pain,
vertebral augmentation procedures are recom-
mended to reduce pain (Grade 1A).

Palliation of Brain Metastasis

7.6.1. In patients with lung cancer who have
symptomatic brain metastases, dexamethasone
at 16 mg/day is recommended during the course
of definitive therapy with a rapid taper as allowed
by neurologic symptoms (Grade 1B).

7.6.2. In lung cancer patients with significant
brain edema, neurologic symptoms, or large space
occupying brain metastasis (>3 cm), surgical
resection is recommended if they are surgical
candidates (GradelB).

7.6.3. In lung cancer patients with 1 to 3 brain
metastases, stereotactic radiosurgery alone is
the recommended initial therapy (Grade 1A).

Remark: With a low burden of disease, the benefit
gained by delaying whole brain radiation therapy out-
weighs the potential risk.

7.6.4. In patients with 5 or more brain metasta-
ses, whole brain radiation is the recommended

therapy (Grade 1A).

Palliation of Spinal Cord Compression

8.4.1. In patients with lung cancer that have new
onset of back pain, sagittal T1-weighted MRI of
the entire spine is recommended (Grade 1C).

8.4.2. In patients with lung cancer and epidural
spinal cord metastases, who are not symptomatic,
prompt treatment with high-dose dexamethasone
and radiotherapy is recommended (Grade 1B).

8.4.3. In lung cancer patients with symptomatic,
radiographically confirmed epidural spinal cord
compression and good performance status, it is
recommended that neurosurgical consultation
be sought and, if appropriate, surgery should
be performed immediately and followed by
radiation therapy (Grade 1B).

Palliation of Superior Vena Cava Syndrome

9.1.1. In patients with superior vena cava (SVC)
obstruction from suspected lung cancer, defini-
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tive diagnosis by histologic or cytologic meth-
ods is recommended before treatment is started
(Grade 1C).

9.1.2. In patients with symptomatic SVC obstruc-
tion due to small cell lung cancer (SCLC), che-
motherapy is recommended (Grade 1C).

9.1.3. In patients with symptomatic SVC obstruc-
tion due to non-small cell lung cancer (NSCLC),
radiation therapy and /or stent insertion are
recommended (Grade 1C).

Remark: When using stenting for the management of
SVC obstruction, consideration of necessary antico-
agulation as it relates to future management of the
patient must be considered.

9.1.4. In patients with SCLC or NSCLC with
SVC obstruction who fail to respond to chemo-
therapy or radiation therapy, vascular stents are
recommended (Grade 1C).

Management of Hemoptysis

10.1.1. In all lung cancer patients with large
volume hemoptysis, securing the airway with a
single-lumen endotracheal tube is recommended.
Bronchoscopy is recommended to identify the
source of bleeding, followed by endobronchial
management options such as argon plasma coag-
ulation, Nd:YAG laser, and electrocautery for
visible central airway lesions (Grade 1C).

10.1.2. In all lung cancer patients with non-
large volume hemoptysis, bronchoscopy is rec-
ommended to identify the source of bleeding.
For visible central airway lesions, endobronchial
management options are recommended. For dis-
tal or parenchymal lesions, external beam radio-
therapy is recommended (Grade 1C).

Remark: If these measures are unsuccessful, consid-
eration should be given to bronchial artery emboli-
zation to temporize the bleeding. Most reports of
bronchial artery embolization are limited by the few
cases of lung cancer managed in almost all studies.

Management of Airway-Esophageal Fistulas

11.1.1 In patients with tracheoesophageal fis-
tulas, double stenting of the esophagus and air-
way or esophageal stenting is recommended with
self-expanding metallic stents (Grade 1B).

Remark: When primary esophageal stenting is to be
used, airway compromise must be considered prior
to placing the stent. If a concern exists, an airway
stent should be placed prior to esophageal stenting.
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Management of Malignant Pleural Effusions

12.4.1. In patients with a symptomatic recurrent
malignant pleural effusion (MPE) with docu-
mented re-expandable lung, tunneled pleural
catheters or chemical pleurodesis are recom-
mended (Grade 1C).

Remark: In patients with a limited life span, serial
thoracentesis can be considered.

12.4.2. In patients with a symptomatic recurrent
MPE with lung trapping, tunneled catheters
are recommended for symptomatic relief and
improvement in QOL (Grade 1C).

12.4.3. In lung cancer patients with a suspected
MPE and in whom the diagnosis of stage IV
disease is not confirmed, thoracoscopy is rec-
ommended instead of a tunneled catheter due
to its diagnostic as well as therapeutic benefit
(Grade 1C).

12.4.4. In patients with a MPE, graded talc is
the pleural sclerosant that is recommended due
to its efficacy and safety profile (Grade 1C).

12.4.5. In lung cancer patients with a malignant
effusion, thoracoscopy with talc poudrage is
recommended instead of talc slurry through a
bedside chest tube for pleurodesis (if there are
no contraindications to thoracoscopy) (Grade 1C).

Management of Depression, Fatigue,
Anorexia, and Insomnia

14.1.1. In patients recently diagnosed with lung
cancer, it is recommended that comprehensive
biopsychosocial assessment be performed soon
after the diagnosis is made and at key transition
points (completion of treatment, disease progres-
sion, and new symptom onset) thereafter for the
remainder of life (Grade 1C).

14.1.2. In lung cancer patients that identify psy-
chologic and physical symptoms causing distress
or interfering with their QOL, it is recommended
that these symptoms are addressed by appro-
priately trained individuals (Grade 1C).

14.1.3. In lung cancer patients with depression,
anxiety, excessive daytime sedation and fatigue,
medications such as antidepressants, anxiolyt-
ics and psychostimulants are recommended to
decrease the morbidity associated with these
symptoms (Grade 1C).

14.1.4. In lung cancer patients with psychologic
symptoms, a comprehensive symptom manage-
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ment plan is recommended. This should include
non-pharmacologic interventions integrated with
medication management, which may be offered
as a single treatment modality (Grade 1C).

14.1.5. In lung cancer patients with insomnia,
sedating antidepressants (which target both sleep
and mood) are recommended over sedative-

hypnotics (which only improve sleep) (Grade 1C).

14.1.6. In lung cancer patients with the subjec-
tive experience of breathlessness, interventions
specifically designed to manage this symptom
using psychologic coping and physical adapta-

tion are recommended (Grade 1C).

Remark: Targeted interventions for breathlessness,
more effectively decrease distress and improve satis-
faction with care than usual care provided during
medical follow-up office visits.

14.1.7. In lung cancer patients with psychologic
distress, it is suggested that one of several psy-
chologic interventions have demonstrated benefit
(including psycho-education, deep breathing,
progressive muscle relaxation, guided imagery,
cognitive behavioral therapy and supportive psy-
chotherapy) (Grade 2C).

Remark: There is limited evidence to support selection
of one intervention over another based on character-
istics of the target symptom, patient, or disease status.

Remark: We suggest that psychologic interventions
to relieve distress are chosen based on patient prefer-
ence, available skill-set of the health care team, and
the available evidence from lung cancer studies.

14.1.8. It is suggested that educational programs
responsible for preparing health care profes-
sionals to care for persons with cancer should
include specific training in psychologic and phys-
ical symptom management of symptoms that are
frequently associated with cancer diagnosis, treat-
ment and survivorship (Grade 2C).

14.1.9. It is suggested that health care systems
providing care to persons with cancer should
develop and support integrated programs in
psychologic and physical symptom management
which are accessible to all (Grade 2C).

24.0 PALLIATIVE AND END-OF-LIFE
CARE IN LUNG CANCER

Although many effective treatments are available
even for patients with incurable lung cancer, at some

Executive Summary

Downloaded From: http://journal.publications.chestnet.or g/ by Suat Seren Gogus Hastaliklari, berna komur cuoglu on 05/13/2013



point the focus becomes how best to manage end-of-
life issues. It is best when this issue is incorporated
from the outset into the management of patients with
incurable disease rather than avoided until death is
imminent. Furthermore, palliative care should be inte-
grated with active cancer treatment in these patients.
Although many clinicians consider end-of-life con-
versations difficult, several tools are available that
have demonstrated value in facilitating a productive
and rewarding discussion.

Summary of Recommendations: Palliative
and End-of-Life Care in Lung Cancer

2.4.1. For patients with stage IV lung cancer
and/or a high symptom burden, it is suggested
that palliative care combined with standard
oncology care be introduced early in the treat-
ment course (Grade 2B).

3.3.1. It is recommended that all physicians car-
ing for patients with lung cancer should begin
conversations about the patient’s prognosis and
goals of care at the time of the diagnosis, and
continue these throughout the course of the
illness (Grade 1B).

3.3.2. It is recommended that all physicians car-
ing for patients with advanced lung cancer should
initiate conversations about the goals of care;
the pros and cons of life-sustaining treatment
and end-of-life care options (Grade 1B).
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