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Background: Stage IV non-small cell lung cancer (NSCLC) is a treatable, but not curable, clinical
entity in patients given the diagnosis at a time when their performance status (PS) remains
good.

Methods: A systematic literature review was performed to update the previous edition of the
American College of Chest Physicians Lung Cancer Guidelines.

Results: The use of pemetrexed should be restricted to patients with nonsquamous histology. Sim-
ilarly, bevacizumab in combination with chemotherapy (and as continuation maintenance) should
be restricted to patients with nonsquamous histology and an Eastern Cooperative Oncology
Group (ECOG) PS of 0 to 1; however, the data now suggest it is safe to use in those patients with
treated and controlled brain metastases. Data at this time are insufficient regarding the safety of
bevacizumab in patients receiving therapeutic anticoagulation who have an ECOG PS of 2. The
role of cetuximab added to chemotherapy remains uncertain and its routine use cannot be recom-
mended. Epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors as first-line therapy
are the recommended treatment of those patients identified as having an EGFR mutation. The
use of maintenance therapy with either pemetrexed or erlotinib should be considered after four
cycles of first-line therapy in those patients without evidence of disease progression. The use of
second- and third-line therapy in stage IV NSCLC is recommended in those patients retaining a
good PS; however, the benefit of therapy beyond the third-line setting has not been demon-
strated. In the elderly and in patients with a poor PS, the use of two-drug, platinum-based regi-
mens is preferred. Palliative care should be initiated early in the course of therapy for stage IV
NSCLC.

Conclusions: Significant advances continue to be made, and the treatment of stage IV NSCLC has
become nuanced and specific for particular histologic subtypes and clinical patient characteristics and
according to the presence of specific genetic mutations. CHEST 2013; 143(5)(Suppl):e3415S-e368S

Abbreviations: ACCP = American College of Chest Physicians; ADL = activities of daily living; AUC = area under the
concentration curve; AVAiL = Avastin in Lung Cancer; BSC = best supportive care; C-TONG = Chinese Thoracic Oncology
Group; CALGB = Cancer and Leukemia Group B; ECOG = Eastern Cooperative Oncology Group; EGFR = epi-
dermal growth factor receptor; FACT-L = Functional Assessment of Cancer Therapy-Lung; FDA = Food and Drug
Administration; FLEX = First-Line Erbitux in Lung Cancer; HR = hazard ratio; HRQOL = health-related quality of life;
IPASS = Iressa Pan-Asia Study; ISEL = Iressa Survival Evaluation in Lung Cancer; JCOG = Japan Clinical Oncology
Group; MMSE = mini-mental state examination; MST = median survival time; NSCLC = non-small cell lung cancer;
OS = overall survival; PFS = progression-free survival; PICO = patients, intervention, comparison, outcome; PS = per-
formance status; QOL = quality of life; RCT = randomized controlled trial; SAiL. = Safety of Avastin in Lung Cancer;
SATURN = Sequential Tarceva in Unresectable NSCLC; SWOG = Southwest Oncology Group; TKI = tyrosine kinase
inhibitor; TTP = time to progression; VEGF = vascular endothelial growth factor; W[ TOG = West Japan Thoracic
Oncology Group
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SUMMARY OF RECOMMENDATIONS

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 chemo-
therapy regimen is recommended based on the
survival advantage and improvement in quality
of life (QOL) over best supportive 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 reccommended. 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
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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
NSCLG, first-line therapy with an EGFR tyro-
sine kinase inhibitor (gefitinib or erlotinib) is rec-
ommended based on superior response rates,
progression-free survival and toxicity profiles com-
pared with platinum-based doublets (Grade 1A).

3.3.1.1. Bevacizumab improves survival com-
bined with carboplatin and paclitaxel in a clini-
cally 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 carbo-
platin 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 ther-
apeutic 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 suggested
(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).
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3.4.4.4. In patients with stage IV NSCLC who do
not experience disease progression after 4 cycles
of platinum-based double agent chemotherapy,

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 treatment with
erlotinib or docetaxel (or equivalent single-agent
such as pemetrexed) is recommended (Grade 1A).

4.1.2. In patients with stage IV NSCLC who
have good PS (ECOG 0-2), third-line treatment
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 com-
bination of monthly carboplatin and weekly pacli-
taxel 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 ini-
tiation of palliative care is suggested to improve
both QOL and duration of survival (Grade 2B).

Stage IV non-small cell lung cancer (NSCLC)
includes patients with malignant pleural and peri-
cardial effusions and patients with either intratho-
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racic or extrathoracic metastatic disease.? In the two
previous editions of the American College of Chest
Physicians (ACCP) Lung Cancer Guidelines, the
articles addressing the treatment of stage IV NSCLC?#
established that stage IV NSCLC is a treatable, albeit
noncurable, disease in patients who have a perfor-
mance status (PS) of =2 on the Eastern Cooperative
Oncology Group (ECOG) scale. In the patients, inter-
vention, comparison, outcome (PICO) questions noted
below, the sixth edition staging (stage IIIB/IV) nomen-
clature was used for literature search purposes because
the studies of interest were largely done before the
seventh edition? staging nomenclature was adopted.
However, the recommendations in this article use the
seventh edition nomenclature (stage IV) to be appli-
cable to the current standard nomenclature.

This article addresses active palliative treatment of
advanced NSCLC. The treatment of patients with
very limited metastatic disease who are candidates
for curative treatment is addressed elsewhere.> Man-
agement of specific symptoms that are common in
patients with advanced disease may be needed, either
together with or sometimes instead of active cancer
treatment; this is discussed by Simoff et al,® “Symp-
tom Management in Patients With Lung Cancer,” in
the ACCP Lung Cancer Guidelines. Most patients
with stage IIT NSCLC are candidates for curative
therapy, but those for whom palliative treatment is
a more appropriate goal of therapy (ie, those with
stage IV NSCLC) are included in this article. Most of
these patients have stage I1IB disease with extensive
mediastinal tumor burden or have comorbidities or a
PS that limits the ability to deliver curative-intent
therapy. However, they can still benefit from active
cancer treatment, as is true of patients with stage IV
NSCLC. In fact, most clinical trials of active palliative-
intent therapy have included patients with both stage IIT
and stage IV disease. It should be noted that patients
with a malignant pleural effusion are classified as
stage IV in the seventh edition staging system” and
are also included in the article that follows.

1.0 METHODS

A writing committee was assembled and approved according
to ACCP policies as described in the methodology article of the
lung cancer guidelines.! This committee, in conjunction with the
executive committee, formulated clinical questions in a PICO for-
mat (Table S1), and the search and study selection was structured
around these questions. The primary questions are summarized
below:

1. Should the choice of first-line chemotherapy be based on
histology in patients with advanced stage IV NSCLC?

2. Are epidermal growth factor receptor (EGFR) tyrosine kinase
inhibitors (TKIs) a more effective first-line treatment than
standard or platinum-based chemotherapy for patients with
advanced stage IV NSCLC with EGFR mutations?
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3. Is bevacizumab with chemotherapy safe for patients with
advanced stage IV NSCLC and treated brain metastases,
anticoagulation, or a poor PS than chemotherapy alone?

4. Do patients with advanced stage IV NSCLC receiving either
continuation or switch maintenance chemotherapy have
better outcomes than patients receiving no maintenance
chemotherapy?

a. Do patients with advanced stage IV NSCLC receiv-
ing continuation maintenance chemotherapy have better
outcomes than patients receiving no maintenance
chemotherapy?

b. Do patients with advanced stage IV NSCLC receiving
switch maintenance chemotherapy have better outcomes
than patients receiving no chemotherapy?

c. Do patients with advanced stage IV NSCLC receiving
maintenance EGFR TKIs have better outcomes than
patients receiving no chemotherapy?

5. Is chemotherapy with cetuximab (anti-EGFR antibodies)
more effective in improving survival than chemotherapy
alone for patients with advanced stage IV NSCLC?

6. Will second-/third-line chemotherapy lead to better survival
than no second-/third-line chemotherapy for patients with
advanced stage IV NSCLC with prior therapy?

7. Is doublet chemotherapy more effective than single-agent
chemotherapy for patients > 70 years of age with advanced
stage IV NSCLC?

8. Is doublet chemotherapy more effective than single-agent
chemotherapy for patients with a PS of 2 with advanced
stage IV NSCLC?

9. Is palliative care more effective in improving survival than no
palliative care for patients with advanced stage IV NSCLC?

To update previously published guidelines for the palliative
treatment of stage IV NSCLC, the writing committee repeated
prior searches of MEDLINE for studies of therapy for stage IV
NSCLC and performed new systematic searches of the PubMed/
MEDLINE, Embase, and Cochrane databases up to December
2011, limited to research on humans and only articles written in
English. Additional articles were identified by searching personal
files and by reviewing the reference lists of included studies. Titles
and, if relevant, abstracts were reviewed; articles were selected
for inclusion if they addressed the population and outcomes of
interest. We focused primarily on randomized trials, selected meta-
analyses, practice guidelines, and reviews. In addition, phase 2
controlled studies that provided relevant information (eg, for tox-
icity or particular patient subgroups) were included. Details of the
search process are available on request.

The writing committee synthesized and reviewed the available
evidence, assessed the quality of that evidence, proposed recom-
mendations, and proposed a grading of the strength of the recom-
mendations by using a standardized approach, as described in the
methodology article of the lung cancer guidelines.! The writing
committee reviewed all recommendations and reached a consen-
sus by iterative discussion and debate. The data and recommen-
dations were discussed, refined, and approved by the entire ACCP
guidelines panel. The guideline was reviewed and approved by
the lung cancer guidelines panel prior to approval by the Thoracic
Oncology NetWork, the Guidelines Oversight Committee, and
the Board of Regents of the ACCP, as described in the method-
ology article.!

2.0 GENERAL APPROACH TO PATIENTS

General aspects of the approach to patients with
stage IV NSCLC were discussed in the first and sec-
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ond editions of the ACCP Lung Cancer Guidelines**
and are summarized here only briefly. The rationale,
arguments, and data regarding this have not changed
substantially from these earlier editions.

The goal of the treatment of patients with stage IV
NSCLC is palliation, both through improvement in
quality of life (QOL) and in prolongation of survival.
Both the patients and the physicians involved should
be informed about the potential benefits and harms
of treatment to make rational decisions. It is impor-
tant that issues from the patient’s point of view be
taken into account, because these are not necessarily
the same as those of the physician.

Regarding prolongation of survival, multiple ran-
domized controlled trials (RCTs) comparing first-line
platin-based chemotherapy with best supportive care
(BSC) have been conducted. These were reviewed in
detail in the first edition of the lung cancer guide-
lines.2 All the studies found either a significant ben-
efit or a trend to a benefit with treatment. Several
meta-analyses of these data have been conducted, also
reviewed in the first edition of the guidelines, all showing
a statistically significant and clinically relevant pro-
longation of survival with chemotherapy. These trials
included patients with stage IV NSCLC with a good
PS. Because this question has been considered to be
clearly answered, no further trials have been con-
ducted over the past decade.

The question as to whether chemotherapy improves
QOL over BSCis posed frequently by patients. Again,
data reviewed in previous guidelines clearly show
that treatment with first-line platin-based chemo-
therapy results in a better QOL over untreated stage
IV NSCLC (managed with BSC only). The vast major-
ity of this treatment is given on an outpatient basis,
and = grade 3 toxicity is relatively uncommon. Thus, it
is considered to be clear that for patients with a good
PS, treatment with chemotherapy improves QOL,
and further trials comparing this with BSC are not
being conducted. The issue of QOL has remained
important, however, and has been a primary end point
of studies comparing one chemotherapy regimen with
another and in different patient subgroups, as addressed
in other sections of this article.

Patients” PS has been clearly shown to be a major
factor in the selection of the right patients for treat-
ment. Earlier studies, as summarized in previous edi-
tions of the guidelines,** have focused on patients
with an ECOG PS of 0 or 1. This continues to be a
major factor, and the data presented have not been
altered substantially by the addition of new studies.
Newer trials, however, have focused on what is the
best management for patients with a PS of =2 and
are discussed in a later section of this article. Of course,
patient comorbidities must be considered in the selec-
tion for chemotherapy. This is primarily a matter of
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individual clinical judgment and has not been studied
in detail.

In the previous edition of the lung cancer guide-
lines,>* data regarding whether a two- or a three-drug
combination is better were reviewed. Several studies
and meta-analyses have established that a two-drug
regimen of platin-based cytotoxic chemotherapy reg-
imens is considered optimal. This recommendation
has also not been altered by the addition of new data
since then. However, data are reviewed in subsequent
sections of the current article regarding additional
issues (eg, newer agents, targeted therapy, and main-
tenance chemotherapy).

2.1 Recommendations (Adapted From First and Sec-
ond Editions)34

2.1.1. In patients with a good PS (ie, ECOG level 0
or 1) and stage IV NSCLC, a platinum-based
chemotherapy regimen is recommended based

on the survival advantage and improvement in
QOL over 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).

3.0 FIRST-LINE CHEMOTHERAPY

3.1 Histology-Based Chemotherapy Selection

PICO 1: Should the choice of first-line chemother-
apy be based on histology in patients with advanced
stage IV NSCLC?

NSCLC can be subdivided into three broad his-
tologic subtypes: adenocarcinoma, accounting for
roughly 45% of NSCLC; squamous cell carcinoma,
accounting for approximately 23%; and large cell car-
cinoma, accounting for 3% (with the remaining cases
not meeting the criteria for any of these categories).s?
Historically, histology was not a consideration in che-
motherapy choice, which was largely based on PS,
comorbidities, and toxicity profiles.

In 2006, the antiangiogenesis agent bevacizumab
was approved by the US Food and Drug Adminis-
tration (FDA) for use with carboplatin and pacli-
taxel chemotherapy only in patients with nonsquamous
cell advanced NSCLC. The landmark ECOG 4599
trial, which established the use of bevacizumab, had
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excluded patients with squamous cell carcinoma
because a phase 2 study had found a higher incidence
of grade 4/5 hemoptysis in patients with squamous
cell histology.!o1!

In 2008, pemetrexed was approved by the FDA as
a first-line therapy combined with cisplatin for patients
with nonsquamous cell advanced chemonaive NSCLC.
This approval came after publication of the results of
a large randomized first-line trial comparing the stan-
dard combination of cisplatin and gemcitabine with
cisplatin and pemetrexed.'? Although neither regimen
appeared superior overall, nonsquamous cell histology
predicted a survival benefit with the pemetrexed con-
taining regimen (n = 1,000; hazard ratio [HR] 0.81;
95% CI 0.7-0.94; P =.005); whereas patients with
squamous cell histology appeared to do worse with
the pemetrexed containing regimen (n =473; HR 1.23;
95% CI, 1.0-1.51; P =.05). A phase 3 trial random-
ized patients with advanced NSCLC to second-line
therapy with docetaxel vs pemetrexed. Efficacy was
similar with both regimens; however, toxicity favored
pemetrexed with less neutropenia and alopecia. Ret-
rospective analysis of the study by histology later
showed a small survival advantage with pemetrexed
in patients with nonsquamous cell carcinoma (median
survival time [M ST, 9.3 months vs 8 months; P = .048),
whereas patients with squamous cell histology fared
better with docetaxel (MST, 7.4 months vs 6.2 months;
P=.018).1315

The most compelling argument for a histology effect
on survival benefit with pemetrexed comes from a
phase 3 trial evaluating maintenance therapy.'s After
receiving four cycles of standard, first-line, platinum-
based doublet chemotherapy for advanced NSCLC,
patients without progression of disease were random-
ized in a 2:1 ratio to pemetrexed (n =441) or placebo
(n=221). Overall, there was a 2.8-month prolonga-
tion of MST with maintenance pemetrexed (10.6 to
13.4 months; P =.012). However, a preplanned sub-
set analysis by histology found no benefit in patients
with squamous cell NSCLC (n = 128), with an HR of
1.07 (95% CI, 0.49-0.73; P = .678). In the remaining
481 patients with nonsquamous cell NSCLC, there was
a 5-month improvement in MST with pemetrexed
(10.3 months vs 15.5 months; HR, 0.70; 95% CI,
0.56-0.88; P =.002). These results led to the third
FDA indication for pemetrexed in NSCLC as mainte-
nance therapy in patients with advanced nonsquamous
NSCLC after first-line chemotherapy. Additionally,
results from all three subset analyses led to the mod-
ification of the second-line indication, restricting the use
of salvage pemetrexed to patients with nonsquamous
NSCLC histology.

At this time, the choice of systemic therapy for
advanced NSCLC requires the accurate character-
ization of histology. This is clearly reflected in the
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current FDA indication of both pemetrexed and bev-
acizumab in nonsquamous NSCLC histology only.
However, there are fewer data concerning other stan-
dard chemotherapies, and the choice of these agents
should be based primarily on toxicity profile and
schedule.!?

3.1.1 Recommendation

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 Targeted Chemotherapy

PICO 2: Are EGFR TKIs a more effective first-line
treatment than standard or platinum-based chemo-
therapy for patients with advanced stage IV NSCLC
with EGFR mutations?

Somatic mutations in the gene encoding the EGFR'®
were first described in patients with NSCLC in 2004.192!
These transforming mutations convey a state of “onco-
gene addiction” to the cancer cell, making the cells
exquisitely sensitive to the specific inhibition of EGFR
signaling by small-molecule TKIs such as gefitinib or
erlotinib. EGFR mutations occur in about 10% of
NSCLC cancers from Western populations and, for
reasons unknown, are two to three times more common
in patients of East Asian descent.?? They are enriched
in never-smoking patients and occur in about 50% of
never smokers with NSCLC in the United States and
in 60% to 80% of Asian patients who never smoked
with lung cancer.% After the initial discovery of EGFR
mutations, single-arm studies that selected patients
with mutations at the time of diagnosis and treated
them with first-line EGFR TKIs abounded, all with
similar results of high response rates (55%-80%) and
prolonged progression-free survival (PFS) (9-14 months)
compared with historical outcomes with chemo-
therapy.26 However, in the absence of randomized
data, there was still doubt in the field about the use of
this strategy.! Four published randomized trials have
compared this “genotype-directed” strategy with stan-
dard first-line chemotherapy. All four studies were
designed with primary end points of PF'S and all showed
that PFS was prolonged for patients positive for the
EGFR mutation when EGFR inhibitors were given
first line.

e346S

The Iressa Pan-Asia Study (IPASS) trial was the first
randomized trial in this category and it is the only one
that did not preselect patients by mutation-positive
status but instead enrolled them by clinical features
associated with benefit from EGFR TKIs.23 IPASS
was performed in nine countries across Asia and
required patients to have newly diagnosed, advanced
adenocarcinoma and a never or low smoking history
(=10 pack-years and =15 years since quitting). Sub-
jects were randomized to first-line gefitinib or carbo-
platin-paclitaxel chemotherapy. The study was large,
accruing 1,217 patients, because it was powered to
demonstrate the noninferiority of gefitinib. The results
not only showed noninferiority, but actually superior
performance of gefitinib compared with chemother-
apy for the study cohort as a whole (PFS HR, 0.74;
95% CI, 0.65-0.85). EGFR mutation analysis was per-
formed on 437 patients (35.9%) and, of these, 60% were
positive for one of the panel of 29 mutations detected
by the EGFR kit (DxS). Among the 261 known EGFR
mutants, the benefit of first-line gefitinib was even
stronger, with improvement in PF'S (HR, 0.48; 95% CI,
0.36-0.64), an increased response rate (71% on gefitinib
vs 47% on chemotherapy), and an improved side-effect
profile and QOL.32 The IPASS trial was significant
and practice changing because of both the impressive
results in the EGFR mutation-positive group and the
fact that the EGFR mutation-negative patients treated
with first-line gefitinib did fairly poorly (PFS HR, 2.85;
95% CI, 2.05-3.98). This suggests that it is harmful to
treat patients who do not harbor EGFR mutations
with first-line EGFR TKIs, even if they are never
smokers with adenocarcinoma, and that patients are
best served by performing genotype testing to deter-
mine the most appropriate first-line treatment.

The West Japan Thoracic Oncology Group (WJTOG)
study 3405 was the first published study in which
patients were prospectively enrolled based on EGFR
mutation-positive status, specifically L85SR or exon 19
deletion mutations as determined by direct sequenc-
ing.? Subjects were randomized to receive first-line
gefitinib or cisplatin and docetaxel chemotherapy,
with the primary end point of PFS. When the IPASS
trial results were presented publicly in September 2008,
the WJTOG3405 trial had accrued 172 of a planned
sample size of 200 patients. The WJTOG steering
committee felt that continuing enrollment was poten-
tially unethical, given the strongly positive result in
IPASS, so accrual was halted and the analysis com-
pleted. Indeed, PFS was improved in the gefitinib
arm in the WJTOG3405 study (PFS HR, 0.49; 95% CI,
0.34-0.71). As in IPASS, rash and diarrhea were much
more common in the gefitinib arm, whereas nausea,
neuropathy, and myelosuppression were more common
in the chemotherapy arm. A third study was done by
another Japanese group, the North-East Japan Study
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Group 002 trial, in which patients were prospectively
enrolled if they were positive for EGFR mutations as
detected by the peptide nucleic acid-locked nucleic
acid polymerase chain reaction clamp method.>* Treat-
ment arms were gefitinib or carboplatin and pacli-
taxel chemotherapy, and the primary end point was
again PFS. The gefitinib arm was superior (HR, 0.30;
95% CI, 0.22-0.41), and the side effects were distrib-
uted as in the other studies, with the authors comment-
ing that overall, gefitinib was less toxic than carboplatin
and paclitaxel chemotherapy.

The final randomized study to consider is the
OPTIMAL study, which used the other first-generation
EGFR TKI, erlotinib.?> This study was performed in
China, and patients were selected if they harbored an
L858R or exon 19 deletion EGFR mutation as detected
by direct sequencing. Patients were randomized to
receive first-line erlotinib or carboplatin and gemcit-
abine chemotherapy, with PF'S as the primary end point.
The erlotinib arm performed much better than the
Chemotherapy arm (PFS HR, 0.16; 95% CI, 0.10-0.26).
As in the gefitinib studies, chemotherapy had a higher
grade 3/4 toxic side-effect rate and had more serious
adverse events, dose reductions, and treatment dis-
continuations due to toxicity. Erlotinib was associ-
ated with an improvement in QOL compared with
chemotherapy.

These four randomized studies confirm that among
patients with a known EGFR mutation, especially those
with the most common mutations, L.858R and exon
19 deletion mutations, first-line EGFR TKI therapy
with either gefitinib or erlotinib is associated with a
significant improvement in PFS compared with stan-
dard, platinum-based, doublet chemotherapy regimens.
The range of the extension of median PF'S was from
3 to 9 months, and all four studies showed increased
response rates and more favorable side-effect profiles
in the EGFR TKI arm.

One interesting issue is the lack of an overall sur-
vival (OS) benefit in these studies. Only the IPASS
has published a final, mature OS analysis, and no sig-
nificant difference between arms was observed.36 From
preliminary analyses, it is expected that the other
three trials will also fail to demonstrate a survival
advantage. This is likely because the EGFR TKI class of
agents is widely available worldwide, and the majority
of patients randomized to first-line chemotherapy are
then treated with EGFR TKIs later in their disease
course. The PFS of EGFR TKIs administered after
chemotherapy is typically just as impressive as when
it is given in the chemonaive setting,* which likely
explains the inability to show an OS difference in these
trials. Nevertheless, the strong PFS and overall response
rate benefit, improved side-effect profile, and improve-
ment in QOL in those studies that measured it pro-
vides a solid basis for our recommendation of testing
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patients with NSCLC for EGFR mutations at the time
of diagnosis whenever feasible, and treating with first-
line EGFR TKIs if mutation positive.

3.2.1 Recommendation

3.2.1.1. In patients with known EGFR mutations
and stage IV NSCLG, first-line therapy with an
EGFR TKI (gefitinib or erlotinib) is recom-
mended based on superior response rates, PFS

and toxicity profiles compared with platinum-
based doublets (Grade 1A).

3.3 Use of Vascular Endothelial Growth
Factor Inhibitors

PICO 3: Is bevacizumab with chemotherapy safer
for patients with advanced stage IV NSCLC and
treated brain metastases, anticoagulation, or a poor
PS than chemotherapy alone?

Bevacizumab, an anti-vascular endothelial growth
factor (VEGF) humanized monoclonal antibody, already
approved for the treatment of advanced colorectal
cancer, was evaluated in a large, randomized, phase 3
trial conducted by the ECOG and referred to as
ECOG 4599.1 This trial randomly assigned patients
with advanced NSCLC, without squamous histology, to
carboplatin-paclitaxel with or without bevacizumab.
Other exclusion criteria were a history of hemoptysis,
a history of brain metastases, a history of bleeding or
thrombotic disorders, or a need for full anticoagulation.
The ECOG 4599 trial enrolled 855 eligible patients
with a PS of 0 to 1. All efficacy end points, including
response rate and PFS and OS, were significantly better
in the bevacizumab arm. Among 420 patients who
were treated with bevacizumab, toxicity was in gen-
eral tolerable, except for five deaths secondary to
hemoptysis. This trial was discussed in the 2007 ACCP
guidelines and led to the recommendation to add
bevacizumab to carboplatin and paclitaxel in this select
patient group (stage IV nonsquamous disease, a good
PS, no brain metastases, and no hemoptysis).*

Unfortunately, the majority of patients with advanced
NSCLC do not meet these strict eligibility criteria.?”
Initial concerns about bevacizumab in lung cancer were
related to episodes of catastrophic hemoptysis observed
primarily in patients with squamous histology in a
phase 2 study.! In addition, in a phase 1 study of beva-
cizumab, a 29-year-old patient experienced a fatal
intracerebral bleed in association with a previously
unrecognized brain metastasis when treated with bev-
acizumab.? Therefore, in the pivotal study that led to
the approval of bevacizumab in the first-line treatment
of advanced NSCLC, patients were excluded if their
tumors were primarily of squamous histology, if they
had brain metastases, if they were receiving therapeutic
anticoagulation, or if their ECOG PS was >1.10
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The optimal management of patients with brain
metastases is a particular issue in advanced NSCLC,
where a significant percentage of patients (approxi-
mately 30%) develop brain metastases at some point
in their disease course.® The Study of Bevacizumab in
Combination With First- or Second-Line Therapy in
Subjects With Treated Brain Metastases Due to Non-
Squamous NSCLC (PASSPORT) prospectively evalu-
ated the safety of bevacizumab in patients with advanced
NSCLC with previously treated brain metastases. In
this phase 2 study, patients received bevacizumab in
combination with first-line, platinum-based, doublet
chemotherapy or erlotinib, or in conjunction with
second-line therapy (erlotinib, pemetrexed, docetaxel,
or investigator’s choice).* The primary objective of
the study was to assess the incidence of symptomatic
grade =2 CNS hemorrhage. Patients had to have
previously treated brain metastases with no evidence
of progression or hemorrhage at baseline, as deter-
mined by clinical examination and brain imaging
(MRI or CT scan) during the initial screening period
(within 1 week of treatment). Permitted prior treat-
ments included whole-brain radiation therapy, radio-
surgery (gamma knife, linear particle accelerator, or
equivalent) and/or neurosurgery (provided =3 months
had elapsed since neurosurgery). Patients were required
to have an ECOG PS of 0 or 1, and full-dose antico-
agulation was permitted. One hundred fifteen patients
were enrolled. The bevacizumab dose was 15 mg/kg
every 21 days until disease progression or unaccept-
able toxicity for a maximum of 1 year. Brain imaging
(CT scan or MRI) was performed at screening and
then every other cycle (every 6 to 8 weeks). Eighty
percent of the patients had received whole-brain irra-
diation with or without radiosurgery or neurosurgery,
19% had had radiosurgery alone, and one patient (1%)
had had neurosurgery alone. Almost 9% of patients
were anticoagulated with enoxaparin, 7% were on
coumadin, and 10% took a daily aspirin, with 17% of
the patients on anticoagulants for more than 1 week.
In the published report, 106 patients were evaluable
for safety, and the median number of bevacizumab
cycles received was five. There were no reported grade
1 to 5 CNS hemorrhages. Other toxicities were con-
sistent with those reported previously for bevacizumab.
The authors concluded that the addition of bevaci-
zumab to diverse chemotherapy regimens or erlotinib
in the first- or second-line treatment of patients with
advanced NSCLC and treated brain metastases had
an acceptable safety profile. The Study of Avastin in
Combination With Chemotherapy for Treatment of
Colorectal Cancer and Non-small Cell Lung Cancer
(ARIES) prospective, observational cohort study of
bevacizumab-based treatment in advanced NSCLC, to
date presented only in abstract form,* found no episodes
of CNS bleeding in 150 patients with CNS metastases.
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A retrospective, exploratory analysis evaluated the
safety of bevacizumab in patients with preexisting
brain metastases or with brain metastases that devel-
oped while on bevacizumab treatment.* Three dif-
ferent types of studies were analyzed: 13 randomized
studies of chemotherapy alone vs chemotherapy with
bevacizumab; two open-label, single-arm safety studies;
and two prospective studies including patients with
treated brain metastases. All the randomized studies
excluded patients with known brain metastases, so
the patients used in the analysis either had occult
CNS metastases at the time of study entry or developed
brain metastases while on study. Three of the 13 stud-
ies were in NSCLC.!10114 A total of 8,443 patients
were randomized within these studies, of whom 4,760
received bevacizumab. One hundred eighty-seven
patients (2.2%) were identified as having CNS metas-
tases, including 91 (1.9%) in the bevacizumab-treated
group and 96 (2.6%) in the control group. In the bev-
acizumab group, 14 of 91 patients (15.4%) were on
study treatment at diagnosis or after being given a
diagnosis of CNS metastases, compared with 16 of 96
(16.7%) in the control arm. Three patients (3.3%) in the
bevacizumab group developed a grade 4 cerebral
hemorrhage, compared with one of 96 control patients
(1%) who experienced a grade 5 cerebral hemorrhage.
Mortality rates were not different between the two
groups. The two open-label, single-arm safety studies
included the Safety of Avastin in Lung Cancer (SAiL)
study, which evaluated bevacizumab combinations in
NSCLC,* and the ATHENA study, which evaluated
bevacizumab in patients with breast cancer.*> One
hundred eighty-one of the 2,166 patients in SAiL
(8.4%) and 140 of the 2,216 patients in ATHENA
(6.3%) developed brain metastases. Six of these patients
were treated with bevacizumab after diagnosis of
CNS metastases, none of whom developed cerebral
hemorrhage. Three patients in the SAiL study (0.9% of
the total patients in the two studies who developed
brain metastases) did develop cerebral hemorrhage
from 8 to 151 days after the final bevacizumab dose.
Two of these were grade 1 hemorrhages, and one was
grade 3. The ATLAS study* evaluated patients with
advanced NSCLC who had received chemotherapy
with bevacizumab and, in the absence of disease
progression, were randomly assigned either to con-
tinue the bevacizumab alone or to continue it in
conjunction with maintenance erlotinib. Patients with
treated brain metastases were permitted, and 26 of
the 730 enrolled patients (3.6%) had treated CNS
metastases; 25 of these patients were evaluable for
safety. One patient in the ATLAS trial developed a
grade 2 cerebral hemorrhage after disease progres-
sion and died 93 days later, with cause of death being
progressive disease. The authors specifically stated
that in advanced NSCLC, patients with treated CNS
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metastases should not be excluded from bevacizumab
therapy.

A review of 57 phase 1, 2, and 3 trials including
10,598 patients examined the safety and efficacy of
multiple different types of anti-VEGF therapy (includ-
ing bevacizumab in 22 trials, sorafenib in 12, suni-
tinib in five, and a variety of other agents in 18). Brain
metastases were an exclusion criterion in 76% of the
trials.*” Only two episodes of CNS bleeding were
reported in the 1,755 patients treated with anti-VEGF
therapies (< 1%) in the studies that excluded patients
with brain metastases. In the four studies that were
specifically designed to include patients with brain
metastases, 2,688 patients were enrolled, of whom
121 had brain metastases, and there were no episodes
of intracranial hemorrhage in those patients. The
authors concluded that the inclusion of patients with
brain metastases in anti-VEGF therapy trials was jus-
tified. In sum, there is a great deal of retrospective
data on multiple tumor types and at least one pro-
spective, published clinical trial in NSCLC demon-
strating that bevacizumab in patients with treated
brain metastases is sufficiently safe.

In the initial ECOG 4599 study, patients were inel-
igible if they were on therapeutic anticoagulation or
if they were regular users of agents known to inhibit
platelet function, such as nonsteroidal antiinflammatory
agents or aspirin, > 325 mg per day.“’ In the Avastin
in Lung Cancer (AVAiL) trial of first-line cisplatin and
gemcitabine alone or with bevacizumab, patients were
also excluded if they were on full-dose anticoagula-
tion. However, the patients in the AVAIL trial were
allowed to remain on study if anticoagulation for venous
thrombosis was initiated while the patient was on
study.® Nine percent of the study population went on
to receive therapeutic anticoagulation with either war-
farin or low-molecular-weight heparin, and no pulmo-
nary hemorrhages were observed in these patients.

An analysis of anticoagulation in AVAiL, along with
two randomized trials of chemotherapy = bevacizumab
in metastatic colon cancer, was performed.* In one
of the metastatic colon studies, anticoagulation was
not permitted at the time of enrollment, nor were
patients starting on anticoagulation allowed to remain
on study. However, protocol exemptions were granted
to permit the resumption of study treatment following
therapeutic anticoagulation for patients felt to be
benefitting from treatment. Because there appeared
to be no excess risk in these patients, the study was then
amended to allow continued participation while on
therapeutic anticoagulation. In the other colon cancer
study, as well as in the AVAIL study as previously dis-
cussed, patients who required anticoagulation follow-
ing study enrollment were allowed to remain on study.

A total of 194 patients in the three studies underwent
concurrent study treatment with therapeutic antico-
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agulation while on study. One hundred twenty-three
of these patients were in the bevacizumab arms. Spe-
cifically within the AVAIL study, 58 of the bevacizumab-
treated patients started therapeutic anticoagulation
for a thrombotic event, and 36 (62%) continued study
treatment plus concurrent anticoagulation for a median
of 8 weeks. Of the 27 patients in the placebo group
who began anticoagulation treatment, 13 (48%) con-
tinued study treatment for a median of 2 weeks. The
overall rates of severe bleeding across all patients
were slightly higher for the patients receiving bevaci-
zumab in all three studies. Among the patients on
anticoagulation treatment, the overall estimated risk
of severe bleeding (= grade 3) was 4.1% in the pooled
bevacizumab group and 4.2% in the pooled control
group. This resulted in a severe bleeding risk of nine
per 100 patient-years in the pooled bevacizumab group
and 10.5 per 100 patient-years in the pooled control
group. There were no reports of severe (= grade 3)
pulmonary hemorrhage among any of the patients
receiving anticoagulation in the bevacizumab treat-
ment groups. The authors concluded that the evidence
suggested that combining bevacizumab with thera-
peutic anticoagulation does not appreciably increase
the risk of bleeding over that expected from antico-
agulation alone.

In the phase 4 observational SAiL study, 15% of
patients received concomitant anticoagulation at some
point during their bevacizumab therapy, yet the over-
all risk of = grade 3 bleeding was low (4%), as was the
risk of clinically significant pulmonary hemorrhage
(grade =3, 1%).** In a specific analysis of bleeding
events in patients on anticoagulation in SAiL, to date
published only in abstract form,* there were 19 bleed-
ing events in 15 of 87 patients for patients receiving
anticoagulation, for a bleeding rate of 17.2%; none of
the events were = grade 3. Within the overall popula-
tion, 227 bleeding events occurred in 181 patients,
for an overall bleeding risk of 17.0%, 12 of these being
grade 3 and two, grade 5. Therefore, it appeared that
anticoagulation did not increase the risk of bleeding
over that seen with bevacizumab alone.

The ECOG 4599 study also excluded patients who
had an ECOG PS of > 1,9 as did the AVAIL trial.#3
Data demonstrating the safe use of bevacizumab in
patients with a poor PS are limited. In the previously
discussed SAiL study,* patients with an ECOG PS of
0 to 2 were eligible. However, only 138 patients, rep-
resenting 6% of the total enrolled, were PS 2. The
publication does not include a breakdown of how these
patients fared relative to the general population. A
preliminary report of the ARIES observational cohort
study of bevacizumab-treated patients with advanced
NSCLC, to date published only in abstract form,
included 182 patients with a PS of =2. These patients
were found to have worse clinical outcomes in terms
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of PFS and OS relative to the general population.
However, they did not experience any more adverse
or serious adverse events with bevacizumab-based
therapy.

In summary, based on both prospective and retro-
spective analyses, the use of bevacizumab in patients
with stage IV NSCLC with treated and controlled
brain metastases who retain an ECOG PS of 0 to 1 is
safe. No recommendations can be given regarding
the safety of bevacizumab either in patients with an
ECOG PS of 2 or in those requiring anticoagulation.
This is based on the fact that the data that exist are
either retrospective or observational.

3.3.1 Recommendations

3.3.1.1. Bevacizumab improves survival com-
bined with carboplatin and paclitaxel in a clini-
cally 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 carbo-
platin 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 ther-
apeutic 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.

3.4 Maintenance Chemotherapy

PICO 4: Do patients with advanced stage IV NSCLC
receiving either continuation or switch maintenance
chemotherapy have better outcomes than patients
receiving no maintenance chemotherapy?

Standard therapy for patients with advanced NSCLC
and a preserved PS and organ function is four to six
cycles of double-agent, platinum-based therapy alone
or with a biologic agent.**% Maintenance chemother-
apy trials have evaluated two maintenance approaches:
continuation and switch. In continuation maintenance
chemotherapy, patients are treated with double-agent,
platinum-based therapy for a finite number of cycles,
and in the absence of disease progression the non-
platinum agent is continued until disease progression
or unacceptable toxicity. In switch maintenance che-
motherapy, patients are treated with double-agent,
platinum-based therapy for a finite number of cycles,
and a new third chemotherapy agent is initiated prior
to disease progression. Both strategies extend the
duration of therapy, attempting to improve PFS or
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OS; however, the impact of treatment-related toxicity
and treatment on health-related QOL (HRQOL), as
assessed by the patient, must also be considered.

3.4.1 Continuation Maintenance Chemotherapy:
PICO 4a: Do patients with advanced stage IVNSCLC
receiving continuation maintenance chemotherapy
have better outcomes than patients receiving no main-
tenance chemotherapy?

The chemotherapy agents investigated as continu-
ation maintenance therapy are gemcitabine, paclitaxel,
and pemetrexed. These trials used different primary
end points and study designs (Fig 1). In the trial by
Brodowicz et al,>* patients received four cycles of cis-
platin and gemcitabine, and patients who did not
experience disease progression were randomized to
gemcitabine or BSC; the primary end point was time to
progression (TTP) from the time of initiation of therapy.
Of the 352 patients enrolled, 59% were randomized,
and patients in the gemcitabine arm experienced a
statistically significant longer TTP, but a statistically
significant difference in OS was not observed. In the
trial by Belani et al, patients received four cycles of
carboplatin and gemcitabine and were randomized to
gemcitabine or BSC; the primary end point was OS.
Of the 512 patients enrolled, 50% were randomized
to gemcitabine or BSC, and maintenance therapy did
not improve PFS or OS. A three-arm randomized
phase 3 trial by Perol et al*® investigated the role of
maintenance gemcitabine or erlotinib compared with
observation; the primary end point was PFS. Of the
834 patients enrolled, 56% were randomized to one
of three treatment arms. Patients in the gemcitabine
arm, compared with the observation arm, experienced
a significantly longer PF'S; OS data are not mature. A
phase 3 trial by Belani et al>” investigated carboplatin
and paclitaxel on three different schedules, and in the
absence of disease progression, patients were random-
ized to maintenance paclitaxel or observation. The
trial was designed to assess the feasibility of mainte-
nance paclitaxel. Patients in the maintenance paclitaxel
arm, compared with the observation arm, experienced
a numerically longer PFS and OS. A phase 3 trial by
Paz-Ares et al> investigated pemetrexed compared
with placebo following initial treatment with cisplatin
and pemetrexed in patients with advanced NSCLC
with nonsquamous histology. Of the 933 patients
enrolled, 539 were randomized to pemetrexed or pla-
cebo. Patients assigned to the pemetrexed arm expe-
rienced a significantly longer PF'S and OS, compared
with those in the placebo arm.>

3.4.1.1 Toxicity and HRQOL—The trial of
maintenance gemcitabine compared with BSC by
Brodowicz et al> reported a significantly higher rate
of RBC transfusions in the gemcitabine maintenance
arm, compared with the observation arm (20% vs 6%,
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P=018). The Lung Cancer Symptom Scale scores were

g similar for both arms. In the phase 3 trial of mainte-
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docetaxel arm, compared with the docetaxel at the time

° of disease progression arm, experienced a statistically
S|« |2 2 v significant longer PFS, but a statistically significant

ok | difference in OS was not observed. A phase 3 trial
E|& compared maintenance pemetrexed with placebo in
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sequently, pemetrexed maintenance therapy is indi-
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FIGURE 2. [Section 3.4.2] Randomized trials evaluating switch maintenance in advanced NSCLC.
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| | LS g 2 a 5% greater loss of appetite was observed among patients

H IEIEERE 2 in the pemetrexed arm than in the placebo arm.%
=||Z|=|C g2z 3.4.2.2 Summary—An RCT of switch maintenance
therapy with pemetrexed revealed a statistically
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significant improvement in PFS and OS in patients
with nonsquamous histology with acceptable toxicity.
Patients assigned to the pemetrexed arm, compared
with the placebo arm, had a similar HRQOL. RCTs
of switch chemotherapy using other agents have not
revealed an improvement in OS and cannot be
recommended.

P Value
NS
NS
NS

Control
11
16.9
94

3.4.3 Maintenance EGFR TKI Therapy: PICO 4c:
Do patients with advanced stage IV NSCLC receiving
maintenance EGFR TKIs have better outcomes than
patients receiving no chemotherapy?

Erlotinib and gefitinib, two EGFR TKIs, have dem-
onstrated improved survival compared with BSC, or
noninferiority compared with standard second-line
chemotherapy, in patients who have experienced dis-
ease progression after first-line chemotherapy.636¢
Several phase 3 trials have investigated EGFR TKI ther-
apy as maintenance therapy (Fig 3).56>6" The Sequen-
tial Tarceva in Unresectable NSCLC (SATURN) trial
randomized those who experienced a response or
stable disease after four cycles of double-agent, plati-
num-based therapy to erlotinib or placebo (n = 884);
the primary end point was PFS.% Patients assigned to
the erlotinib arm experienced a statistically significant
longer PFS and OS, compared with those in the pla-
cebo arm. On subset analysis, patients with stable dis-
ease (n=487) experienced a statistically significant
improvement in OS (HR, 0.72; 95% CI, 0.59-0.89;
P =.0019; median OS of 11.9 and 9.6 months, respec-
tively), whereas patients who experienced a response
to first-line therapy (n = 394) did not experience a sta-
tistically significant improvement in OS (HR, 0.94;
95% CI, 0.74-1.20; P = .618; median OS of 12.5 and
12.0 months, respectively). On the basis of this trial,
the US FDA approved erlotinib as maintenance ther-
apy for all patients who have disease control after
four cycles of platinum-based chemotherapy,® and the
European Medicine Agency approved maintenance
erlotinib in Europe for patients who experience stable
disease after four cycles of platinum-based chemo-
therapy.® A second phase 3 trial performed by the
Intergroupe Francophone de Cancerologie Thoraci-
que compared erlotinib or gemcitabine to observa-
tion after four cycles of cisplatin and gemcitabine; the
primary end point was PFS by independent radio-
logic review.® Patients assigned to the erlotinib arm,
compared with the observation arm, experienced a
significantly longer PF'S, but preliminary overall sur-
vival data are immature.

The Chinese Thoracic Oncology Group (C-TONG)
0804 trial compared gefitinib with placebo in patients
of East Asian origin who had not experienced disease
progression after four cycles of platinum-based ther-
apy.® Patients assigned to the gefitinib arm, com-
pared with the placebo arm, experienced a significantly

Median
Overall Survival,a (mo)

Maint
12

18.7
10.9

P Value
<.0001
.003
<.0001
002

Control
2.8
1.9
2.6
2.9

Median Progression-Free
Survival,a (mo)

2.9°

Maint
3.1
4.8
4.1

Placebo
Observation
Placebo
Placebo

Chemotherapy
Comparison

Erlotinib
Erlotinib

Gefitinib
Gefitinib

N

889
310°
296

FIGURE 3. [Section 3.4.3] Randomized trials of EGFR TKIs as switch maintenance in advanced NSCLC.
173¢

Primary
End Point
PES
PES
PFS
(ON]

First Author
Cappuzzo®

Perol’®
Gaafar®’

Zhang®®

EGFR = epidermal growth factor receptor; TKI = tyrosine kinase inhibitor. See Figure 1 for expansion of other abbreviations.

“Numbers represent time from randomization.
464 patients enrolled, and number represents patients randomized to erlotinib (n = 155) or observation (n =155).

PFS values represent assessment independent radiologic review.

173 of a planned 598 patients enrolled.

journal.publications.chestnet.org CHEST /143 /5/ MAY 2013 SUPPLEMENT e353S

=]
77(1_ www.medlive.cn
Downloaded From: http://jour nal.publications.chestnet.or g/ by a Peking University Health Science Center User on 08/21/2013


http://journal.publications.chestnet.org
www.medlive.cn

longer PF'S; however, a statistically significant differ-
ence in OS was not observed. Importantly, a signifi-
cant percentage of patients enrolled in this trial had
clinical characteristics associated with the presence
of an EGFR mutation (ie, a history of never smoking,
adenocarcinoma histology, and East Asian origin), and
this may have contributed to the robust improvement
in PFS; in addition, patients receiving gefitinib at the
time of disease progression in the placebo arm may
have been a confounding factor in the OS results. A
second trial performed by the European Organization
of Research and Treatment of Cancer randomized to
gefitinib or placebo patients who experienced a response
or stable disease after two to six cycles of double-agent,
platinum-based therapy.5” The primary end point was
OS, and trial accrual was stopped after 173 of the
intended 598 patients were enrolled. Patients assigned
to the gefitinib arm, compared with the placebo arm,
experienced a statistically significant improvement in
PFS, but a statistically significant difference in OS was
not observed. The OS results should be interpreted
cautiously because only a fraction of the intended
patients were enrolled.

Retrospective subset analyses of the efficacy of
EGFR TKI maintenance therapy among patients with
EGFR mutation-positive and wild-type tumors are avail-
able from the SATURN and C-TONG 0804 trials.655
In the SATURN trial, 49 patients had tumors with an
EGFR mutation, and patients assigned to the erlo-
tinib arm, compared with the placebo arm, experi-
enced a significantly longer PFS (HR, 0.10; 95% CI,
0.04-0.25; P <.0001), but a difference in OS was not
observed (HR, 0.83; 95% CI, 0.34-2.02; P = .681).
Sixteen of the 24 patients with an EGFR mutation
assigned to the placebo arm received second-line
erlotinib, and median OS had not been reached in
the patients in this subgroup at the time of analysis.
Among patients with EGFR wild-type tumors (n=388),
patients assigned to the erlotinib arm, compared with
the placebo arm, experienced a statistically significant
improvement in PFS (HR, 0.78; 95% CI, 0.63-0.96;
P =.01850) and OS (HR, 0.77: 95% CI, 061-0.97;
P =.0243). In the C-TONG 080, 30 patients had
tumors with EGFR mutations, and patients assigned
to the gefitinib arm, compared with the placebo arm,
experienced a statistically significant longer PFS
(HR, 0.17; 95% CI, 0.07-0.42), but an OS analysis
was not performed. Forty-nine patients had EGFR
wild-type tumors, a significant difference in PFS was
not observed (HR, 0.86; 95% CI, 0.48-1.51), and OS
analysis was not performed.

3.4.3.1 Toxicity and QOL—The common toxicities
observed with EGFR TKI maintenance therapy are
rash and diarrhea, consistent with other trials of these
agents. The rates of grade 3 or 4 rash and diarrhea
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observed with erlotinib are approximately 10% and
1% to 2%, respectively. The rate of grade 3 or 4 rash
and diarrhea observed with gefitinib is approximately
1% for both toxicities. Other rare but severe toxicities
observed with EGFR TKI maintenance therapy are
an increase in hepatic enzymes, interstitial lung dis-
ease, anorexia, and fatigue or asthenia. The SATURN
trial®s included an HRQOL assessment, and a statisti-
cally significant difference in HRQOL was not observed
in the erlotinib arm, compared with the placebo arm,
for time to deterioration in HRQOL. A post hoc analy-
sis revealed a significant improvement in the time to
pain and analgesic use in the erlotinib arm, compared
with the placebo arm, but time to cough and dyspnea
were not significantly improved. HRQOL data are
available from the C-TONG 0804 trial of mainte-
nance gefitinib, and patients assigned to the gefitinib
arm experienced a statistically significant sustained
and clinically relevant improvement in HRQOL.%

3.4.3.2 Summary—Four RCTs of EGFR TKI main-
tenance therapy have demonstrated a statistically sig-
nificant improvement in PF'S, and an RCT of erlotinib
has demonstrated an improvement in OS. Patients
with EGFR mutation-positive tumors experienced a
statistically significant improvement in PF'S but not
OS. A high rate of crossover from the placebo arm to
EGFR TKI therapy at the time of disease progres-
sion probably contributed to the lack of an OS benefit
in this patient population. Among patients with EGFR
wild-type tumors, maintenance erlotinib resulted in a
statistically significant improvement in PFS and OS
on subset analysis.

3.4.4 Recommendations

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 suggested
(Grade 2B).

3.4.4.2. In patients with stage IV NSCLC, switch
maintenance therapy with other chemotherapy
agents other than pemetrexed has not demon-
strated 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
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of platinum-based double agent chemotherapy,
maintenance therapy with erlotinib is suggested
(Grade 2B).

3.5 Targeted Therapy Together With Cytotoxic
Chemotherapy

PICO 5: Is chemotherapy with cetuximab (anti-
EGFR antibodies) more effective in improving survival
than chemotherapy alone for patients with advanced
stage IV NSCLC?

Combination platinum-based, doublet chemother-
apy continues to be the standard of care treatment of
patients with stage IV NSCLC and a good PS (ACCP
guidelines 2007).> Both carboplatin and cisplatin are
acceptable and can be combined with paclitaxel, doc-
etaxel, gemcitabine, pemetrexed, or vinorelbine. Cetux-
imab is a chimeric monoclonal antibody to EGFR
that is approved for use in colorectal and head and
neck squamous cell carcinoma.

A handful of randomized trials have evaluated the
addition of cetuximab to chemotherapy in chemona-
ive advanced NSCLC, with two completed phase 3
trials.”>™ The First-Line Erbitux in Lung Cancer
(FLEX) trial enrolled 1,125 patients who were ran-
domized to receive cisplatin and vinorelbine or the same
with the addition of cetuximab.™ This trial required
patients to be EGFR positive by immunohistochem-
istry. OS, the primary end point of the trial, was mod-
estly improved with cetuximab (11.2 vs 10.1 months;
HR for death, 0.871; 95% CI, 0.762-0.996; P = .044).
The response rate was also improved with cetuximab
(36% vs 29%:; P = .01). PFS was 4.8 months in both
arms, although a post hoc analysis of TTF reported
prolonged TTF with cetuximab (4.2 vs 3 months;
P =.015). An increase in OS with cetuximab was found
in all histologic subgroups of NSCLC (adenocarci-
noma, squamous cell carcinoma, and “other”), and
there was no apparent difference in QOL, although
compliance with serial QOL questionnaires was low.
The main added toxicity from cetuximab was rash
(grade 3, 10% vs < 1%, P =.0001). Of note, patients
receiving cetuximab who developed any rash within the
first 3 weeks of treatment (n =290) had a longer OS
than did those without rash (n=228) (MST, 15 months;
95% CI, 12.8-16.4 vs 8.8 months; 95% CI, 7.6-11.1;
HR, 0.631; 95% CI, 0.515-0.774; P <.0001).7

The second phase 3 trial randomized 645 patients
to combination chemotherapy with carboplatin and
paclitaxel or the same with the addition of cetuximab.™
Unlike in the FLEX trial, patients were not required
to be tested for EGFR expression. The primary end
point of the trial, PF'S, was not met (4.4 months with
cetuximab vs 4.2 months; HR, 0.902; 95% CI, 0.61-
1.069; P =.236), although there was a trend toward
improvement in OS (9.7 vs 8.4 months; HR, 0.89;
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95% CI, 0.754-1.051; P = .169). The response rate was
higher with the addition of cetuximab (26% vs 17%,
P =.007). Similar to the FLEX trial, a rash of > grade
3 occurred in 10.5% of patients treated with cetux-
imab (0% in those receiving chemotherapy alone) and
> grade 3 hypomagnesaemia in 8.8% vs 0.7%. Grade
3/4 neutropenia occurred in 63% vs 56% (P value not
provided) with the addition of cetuximab, without a
significant difference in rate of febrile neutropenia.
An exploratory post hoc analysis™ reported that the
development of early rash with cetuximab (onset
before day 21) was associated with an improvement in
median survival (10.4 months; 95% CI, 7.7-12 months;
n =185) compared with those who did not develop a
rash (8.9 months; 95% CI, 6.8-10.9 months; n = 130),
with an HR of 0.76 (95% CI, 0.59-0.98).

Three separate meta-analyses have been presented
evaluating the data from the two phase 3 trials dis-
cussed earlier and two randomized phase 2 trials
comparing chemotherapy and chemotherapy with
cetuximab.™ Among the 2,018 patients enrolled in
the four studies, MST was improved with the addi-
tion of cetuximab (MST, 10.9 vs 9.8 months; HR, 0.87;
95% CI, 0.78-0.96; P=.004) as was response rate
(24% to 32%: relative risk, 1.32;: 95% CI, 1.15-1.52;
P =.000) and PFS (4.7 vs 4.4 months; HR, 0.91; 95%
CI, 0.83-1.00; P =.06). Patients receiving cetuximab
experienced more grade 3/4 rash (5.2% vs <1%,
P =.000), diarrhea (2.3% vs 1.1%, P = .003), neutro-
penia (19.5% vs 16.1%, P = .029), and infusion reac-
tions (3.9% vs 0.9%, P = .000).

In summary, the data are conflicting with regard to
the impact of adding cetuximab to platinum-based
chemotherapy in the first-line setting of advanced
NSCLC. There appears to be an improvement in
response rates as a result of adding cetuximab, but no
effect on PFS and no consistent effect on OS. In the
trials in which there has been a survival benefit, the
magnitude of the benefit is very modest and not felt
to be clinically robust, particularly relative to the tox-
icity and cost of cetuximab. Given that cetuximab is a
targeted, monoclonal antibody, current studies are
underway to identify a biomarker that would identify
patients who either would or would not derive ben-
efit from the use of cetuximab. To date, no biomarker
(EGFR immunohistochemistry, fluorescence in situ
hybridization, EGFR, or K-ras mutation status) has
proven to be reliable in identifying such patients.

3.5.1 Recommendation

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).
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4.0 SECOND- AND THIRD-LINE CHEMOTHERAPY

PICO 6: Will second-/third-line chemotherapy
lead to better survival than no second-/third-line che-
motherapy for patients with advanced stage IVNSCLC
with prior therapy?

Three randomized trials have compared treatment
with second- or third-line therapy and BSC in patients
with previously treated advanced stage IV NSCLC. 537
The first trial to identify a survival benefit with sec-
ond-line therapy compared single-agent docetaxel and
BSC.™ Two subsequent trials have been published
comparing an EGFR TKI and BSC in the second- or
third-line setting.>™ Other than extent of prior therapy,
stage, and PS, no specific clinical or molecular bio-
markers were used to select patients for any of these
randomized trials.

In the TAX317 trial, single-agent docetaxel was
compared with BSC in 104 patients who had been
treated previously with platinum-based chemother-
apy.™ The majority of patients (77%) had been treated
previously with one prior regimen and had a good PS
(76% were ECOG 0-1). The overall response rate to
docetaxel was 7.1%, with 43% achieving stable dis-
ease as their best response. Patients in the active ther-
apy arm had improved median survival (7 months
vs 4.6 months) and 1-year survival rates (29% vs 19%)
compared with BSC (P =.047). When the trial started,
patients were treated initially with docetaxel at a dose
of 100 mg/m? every 21 days until disease progression
or unacceptable toxicity. The dose was reduced to
75 mg/m? after 49 patients were enrolled because of
an unacceptably high treatment-related mortality rate
with the higher dose. This dose and schedule of doce-
taxel has become the reference standard therapy in
the second-line setting. In randomized trials, weekly
administration of docetaxel, as well as other chemo-
therapy agents including pemetrexed, oral topotecan,
and paclitaxel poliglumex, has been shown to have
equivalent efficacy or to be noninferior to every 3-week
scheduling of docetaxel.3%%7 Because of its significantly
improved toxicity profile, pemetrexed has also been
approved in the United States for this indication.!?

OS was improved in one of the two trials evaluating
EGFR inhibitors in this setting 537 In the BR21 trial,
731 patients who had been treated previously with
one or two regimens of combination chemotherapy
were randomized to treatment with erlotinib vs BSC.63
Unlike the TAX317 trial, approximately 50% of
patients had received two or more prior regimens for
advanced-stage disease. The overall response rate to
erlotinib was 8.9%, with an additional 36% of patients
achieving stable disease. There was improved PFS
(2.2 vs 1.8 months; adjusted HR, 0.61; P <.001) and
MST (6.7 vs 4.7 months; HR, 0.70; P <.001) on the
active therapy arm. In the Iressa Survival Evaluation
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in Lung Cancer (ISEL) trial, 1,129 patients were ran-
domized to treatment with gefitinib vs BSC.™ Like
the BR21 trial, one-half of the patients enrolled in
this trial were being treated in the third-line setting.
The objective response and stable disease rate were
comparable to both docetaxel and erlotinib (8% and
32%, respectively), and median TTF favored the active
therapy arm (3 vs 2.6 months, P =.006). However,
there was no difference in MST (5.6 vs 5.1 months,
gefitinib vs placebo; HR, 0.89; 95% CI, 0.77-1.02;
P =.087). In a preplanned subgroup analysis, there
was prolonged survival in patients treated with gefi-
tinib who were never smokers (HR, 0.67; 95% CI,
0.49-0.92; P = .012) or of Asian origin (HR, 0.66; 95%
CI, 0.48-0.91; P = .01). Second-line treatment with
an EGFR TKI has also been compared directly with
docetaxel in unselected patients and has been shown
to have equivalent efficacy.%5¢ However, in the Tarceva
Italian Lung Optimization Trial (TAILOR), patients
with wild-type EGFR NSCLC were shown to have a
superior PFS (HR, 0.70; 95% CI, 0.53-0.94; P = .016)
after treatment with second-line docetaxel compared
with erlotinib. OS has not yet been reported for this
trial 8

All three trials comparing second- or third-line
therapy with BSC are included in a meta-analysis of
published data.® The primary analysis was to compare
the 1-year survival rate of active therapy with BSC. In
total, 2,627 patients were enrolled in all three trials.
The only methodologic difference was the use of che-
motherapy in the TAX317 trial and EGFR TKIs in
the BR21 and ISEL trials. The OR of 1-year survival
was 0.763 (P =.029) in favor of active therapy. This
translated into an absolute improvement in 1-year
survival of approximately 7% and a number needed
to treat to achieve 1-year-patient-alive gain of 14.

No published trials have specifically compared sur-
vival of third-line therapy compared with BSC. In
both the BR21 and ISEL trials, approximately one-
half of the patients were treated in the third-line set-
ting, and in both studies, the efficacy outcomes were
not affected by line of therapy.*™ Based on the BR21
trial, erlotinib is currently the only approved agent
for this indication in the United States.53 Disease con-
trol has been reported in patients treated with cyto-
toxic chemotherapy beyond the second-line setting;
however, no randomized phase 3 trials have estab-
lished a survival benefit compared with BSC.91%4

In summary, treatment with chemotherapy in the
second- and third-line setting has been shown to improve
survival compared with BSC. Although docetaxel is
the reference standard in the second-line setting, other
agents, such as pemetrexed, gefitinib, and erlotinib,
have been shown to have comparable efficacy with
reduced toxicity. Patient selection will depend on
prior therapy, tumor histology, and molecular testing.
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4.1 Recommendations

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 recommended
(Grade 1A).

4.1.2. In patients with stage IV NSCLC who
have good PS (ECOG 0-2), third-line treatment
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.

5.0 TREATMENT OF ELDERLY PATIENTS

PICO T7: Is doublet chemotherapy more effective
than single-agent chemotherapy for patients >70 years
of age with advanced stage IV NSCLC?

In the second addition of the ACCP clinical practice
guidelines, single-agent chemotherapy was recom-
mended for most patients with stage IV NSCLC who
were aged 70 to 79 years.* However, two-drug combi-
nations were recommended as an option for patients
with a good PS and a lack of significant comorbidities.
In 2010, the European Organization of Research and
Treatment of Cancer Elderly Task Force and Lung
Cancer Group and the International Society for Geri-
atric Oncology published a systematic review of treat-
mentof NSCLCinelderly patients.® Third-generation
single agents, including vinorelbine, gemcitabine, or
docetaxel, were also recommended as first-line ther-
apy for patients =70 years of age.

The recommendation to consider two-drug combi-
nations in selected elderly patients was based on ret-
rospective subgroup analyses of clinical trials that
included both younger and older patients.* Four addi-
tional retrospective analyses published since the second
edition of the ACCP guidelines also showed similar
efficacy in patients <70 and =70 years treated with
doublets.?>% Two were pooled analyses of multiple
trials.?9” The Spanish Lung Cancer Group analyzed
three clinical trials that evaluated different platinum-
based combinations.?” Of 1,653 patients enrolled in
these trials, 280 (17%) were =70 years. There was no
significant difference in overall response rate (33.3%
and 32.8%, P = .26), median number of treatment
cycles (4.5 and 4.2, P = .61), or MST (7.6 months;
95% CI,0.1-47 vs 7.5 months; 95% CI, 0.1-30; P = .49)
in younger vs elderly patients, respectively. There
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was a higher rate of grade 3/4 neutropenia in elderly
patients (20%; 95% CI, 17.7-22.9 vs 26%; 95% CI,
20-32; P =.05), which did not translate into a higher
rate of febrile neutropenia (5%; 95% CI, 4-7 vs 8%;
95% CI, 5-13; P = .11). Likewise, the Hellenic Oncology
Research Group published an analysis of six trials
evaluating the combination of docetaxel and gemcit-
abine. Of 858 patients included in the analysis, 192
(22.4%) were =70 years.® Again, there was no difference
in overall response rate (30.3% vs 30.2%, P =.974),
median number of treatment cycles (four), median
time to tumor progression (4.1 vs 4.5 months, P = .948),
or median OS (9.9 vs 9.2 months, P = .117) in patients
<70 and =70 years, respectively. Although there
was no difference in neutropenia between the two age
groups, grade ITI/IV mucositis occurred more com-
monly in elderly patients (0.2% vs 1.5%, P = .011).
In contrast to this experience, two groups have
published retrospective subgroup analyses that showed
worse outcomes in elderly patients.!1! In an analysis
of Southwest Oncology Group (SWOG) Trials 9308
and 9509, 616 patients were evaluated, including 122
(20%) who were = 70 years of age.!® In SWOG 9308,
cisplatin was compared with cisplatin and vinorel-
bine, and in SWOG 9509, cisplatin and vinorel-
bine were compared with carboplatin and paclitaxel.
Although the median number of treatment cycles
(three vs four, P =.06), response rates, and median
PF'S (4 months vs 4 months, P=.071) were comparable
for both groups, the MST was worse for elderly patients
(7 months vs 9 months, P =.04). There was no signif-
icant difference between the two groups in the tox-
icity parameters measured. The Hellenic Oncology
Research Group published a meta-analysis of pooled
data from five clinical trials that included 1,845 patients,
with 424 patients (23%) who were =70 years of age.!"!
Both platinum and nonplatinum combinations were
included. There was also no difference in overall
response rate and time to tumor progression (3.8
vs 4 months; HR, 1.00; 95% CI, 0.89-1.12; P = .97).
However, the risk of death was significantly higher
for older patients (HR, 0.85; 95% CI, 0.75-0.96),
with a median OS of 10 vs 8.83 months (< 70 years
vs =70 years, respectively). The overall rate of grade
3/4 toxicity was higher in elderly patients as well
(35% vs 26%; HR, 1.44; 95% CI, 1.16-1.78; P = .0008).
Seven prospective trials have compared doublet
regimens with single agents in patients =70 years of
age with stage IIIB, IV NSCLC (Fig 4).191 Five have
been reported since the publication of the second
edition of the ACCP guidelines.!0>103106-105 Four trials
have evaluated nonplatinum doublets'**1% and three
have evaluated platinum-based combinations. 102107105
Five of the trials enrolled only patients =70 years
of age,!03.104105.107.105 and two also enrolled patients
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<70 years with a poor PS.193106 Of the nonplatinum
trials, three evaluated gemcitabine combined with
vinorelbine, 0319 and two evaluated gemcitabine and
taxane combinations.!%31% In the gemcitabine and
vinorelbine trials, one reported an OS benefit with
the combination, a second reported a trend in favor
of the doublet that was not statistically significant,®
and the last reported no difference in OS with the
combination compared with single-agent therapy.'%>
In the two gemcitabine and taxane trials, one reported
an OS benefit favoring the combination that was close
to statistically significant (P =.051),' and the other
reported no difference in 0S.1% All four nonplatinum-
based trials were evaluated in a meta-analysis of the
published data.'® There were 1,436 patients enrolled
in the four trials. The doublet was associated with
improved overall response rate (0.65; 95% CI, 0.51-0.82;
P <.001). The 1-year survival was also in favor of
the combination, but the difference was not signif-
icant (overall response rate, 0.78; 95% CI, 0.57-1.06;
P=.169). The doublets were associated with increased
thrombocytopenia (overall response rate, 1.76; 95% CI,
1.12-2.76; P = —.014), but no significant differences
in grade 3/4 neutropenia (P = .071),anemia (P = .313),
or nausea and vomiting (P =.989).

Of the three trials that have evaluated platinum-
based doublets, one has been published'"” and two are
available in abstract form only.1°21% In the Japan Clin-
ical Oncology Group (JCOG) 0207 trial, 126 patients
=70 years of age with stage I1I, IV advanced NSCLC
and a PS of 0 to 1 were randomized to receive doc-
etaxel (20 mg/m?) and cisplatin (25 mg/m?) compared
with docetaxel (25 mg/m?) alone.! Both regimens
were delivered on a weekly day 1, 8, and 15 schedule
every 28 days. The trial was stopped early during the
second interim analysis because of a survival benefit
favoring the combination regimen in the subgroup of
patients who were 70 to 74 years of age (HR, 0.23;
95% CI, 0.09-0.62; two-sided P =.077). The rates of
grade 3/4 neutropenia (13.1% vs 4.9%), anemia (16.4%
vs 1.6%), and anorexia (24.2% vs 8.3%) were higher in
the combination arm, with comparable rates of infec-
tion (8.1% vs 11.7%) and pneumonitis (1.6% vs 1.7%).
In JCOG 0803/West Japan Oncology Group (WJOG)
4307L, the same population was randomized to weekly
docetaxel and cisplatin administered at the same dose
and schedule compared with every 21-day docetaxel
(60 mg/m?2).12 The trial was terminated after the first
planned interim analysis after 221 patients were
enrolled (73 of 304 planned events) because of
decreased survival in the combination arm (MST, 13.3
vs 17.3 months, =70 vs <70 years; HR, 1.6; 95% CI,
0.62-3.88; P=.97). The median age of patients in this
trial was 76, and 31% had stage IIIA or IIIB disease.
Comorbidity and biomarker data were not reported.

journal.publications.chestnet.org

(EAfE

Grade 3/4 neutropenia (89% vs 10%) and febrile neu-
tropenia (15% vs 0%) occurred more commonly with
single-agent docetaxel than with the doublet.

In IFCT-0501, Quoix et al'*” randomized 451 patients
aged 70 to 89 years to treatment with first-line carbo-
platin (area under the concentration curve [AUC]
6 day 1) and paclitaxel (90 mg/m? day 1, 8, 15 every
28 days), or either vinorelbine (25 mg/m? day 8 every
21 days) or gemcitabine (1,150 mg/m? day 1 and 8
every 21 days). Overall response rates (27% vs 10%,
P =<.0001), median PFS (6.0 vs 2.8 months,
P=<.0001), and MST (10.3 months; 95% CI,
8.3-12.6 vs 6.2 months; 95% CI, 5.3-7.3; P<.001; HR,
0.64; 95% CI, 0.52-0.78) were significantly longer
in the combination arm compared with the single-
agent-therapy arm. The median number of treatment
cycles for both groups was four. Toxicity was increased
in the combination arm, with higher rates of grade
3/4 neutropenia, febrile neutropenia, thrombocyto-
penia, anemia, and sensory neuropathy. In addition,
treatment-related deaths occurred in 4.1% of patients
in the combination arm.

In conclusion, the majority of post hoc subgroup
analyses of trials investigating doublet regimens in
both younger and older patients continue to support
the hypothesis that age alone should not preclude ther-
apy with a two-drug combination. Randomized trials
conducted thus far largely support this hypothesis.
There has been a trend toward improved OS with non-
platinum doublets compared with single agents, but
the data have been inconsistent. Weekly fractionated
administration of a cisplatin-based doublet does not
appear to be more beneficial than a third-generation
single agent in this setting. However, monthly bolus
carboplatin with fractionated paclitaxel was associ-
ated with a survival benefit over third-generation
single agents in selected patients aged 70 to 79 years.
The difference in outcomes between the JCOG0803/
WJOG4307L and IFCT-0501 trials may be partially
due to the weekly rather than bolus scheduling of the
platinum, which may be a better way to administer
these combinations.5” At this time, no validated bio-
logic or clinical markers are available that can be used
to select the elderly patients most likely to benefit
from two-drug combinations. The IFCT-0501 trial
showed no correlation between baseline Charlson
comorbidity index, Mini-Mental State Examination
(MMSE), and activities of daily living (ADL) ques-
tionnaire scores with clinical outcomes. However,
most patients enrolled in this trial had limited comor-
bidities (Charlson comorbidity index <2 = 76%) with
high scores on the MMSE (85% >23) and ADL
(80% ADLG) questionnaire. Trials to validate com-
prehensive geriatric assessments and other screening
tools are currently ongoing. '
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5.1 Recommendation

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.

6.0 TREATMENT OF PATIENTS WITH POOR PS

PICO 8: Is doublet chemotherapy more effective
than single-agent chemotherapy for patients with a
PS of 2 with advanced stage IV NSCLC?

PS is an important prognostic factor for patients
with advanced NSCLC.!1114 The ECOG 1594 trial
randomly assigned patients to one of four platinum-
based double-agent chemotherapy regimens. The
Data Monitoring Committee observed an excessive
rate of adverse events among the patients with a PS
of 2 and recommended discontinuation of enrollment
of patients with a PS of 2.15 This observation contrib-
uted to many cooperative groups excluding patients
with a PS of 2 from trials that included platinum-
based therapy. A subsequent analysis of this trial
revealed that patients with a PS of 2 had a poor prog-
nosis, but the overall rate of treatment-related toxicity
was similar among patients with a PS of 2 compared
with patients with a PS of 0 or 1.1'5 Patients with a PS
of 2 compared with patients with a PS of 0 or 1 expe-
rienced a higher rate of adverse events, but this was
because of a higher rate of disease-related adverse
events.

The Cancer and Leukemia Group B (CALGB)
9730 trial was a phase 3 trial that compared carbopla-
tin and paclitaxel to single paclitaxel; 99 patients with
a PS of 2 were enrolled (18% of the study patient
population).!'® Among patients with a PS of 2, patients
assigned to the double-agent arm (n =49), compared
with the single-agent arm (n = 50), experienced a sig-
nificantly higher objective response rate, superior MST,
and a statistically significant higher 1-year OS rate.
This analysis suggested that patients with a PS of 2
benefited from double-agent platinum-based therapy.
A retrospective review of patients with a PS of 2
(n =73) treated in two multicenter trials of carbopla-
tin and paclitaxel revealed an efficacy of carboplatin
and paclitaxel in the PS 2 patient population similar
to that of the CALGB 9730 trial; the rate of toxicity
was similar between the patients with a poor and
patients with a good PS.117
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Two large phase 3 trials have prospectively evalu-
ated chemotherapy treatments in patients with a PS
of 2. A phase 3 trial compared carboplatin/paclitaxel
poliglumex with carboplatin/paclitaxel, and OS was
similar between the treatment arms (HR, 0.97; log
rank, P =.8).118 A second study compared single-agent
paclitaxel poliglumex to single-agent vinorelbine or
gemcitabine; the OS was similar between the treat-
ment arms (HR, 0.95; log rank, P =.7).1% A combined
analysis compared single-agent (gemcitabine or vinorel-
bine) and combination therapy (carboplatin and pac-
litaxel) (n=2391).1% This analysis revealed a higher
overal response rate and median TTP with the com-
bination, but a statistically significant difference in
OS was not observed. A prospective phase 3 trial inves-
tigated carboplatin and gemcitabine compared with
gemcitabine alone (n = 160) in advanced NSCLC,
and this trial was terminated before the intended
220 eligible patients were enrolled. This trial revealed
a numerically higher overall response rate (21.1% and
6.1%, P=.01); however, a statistically significant dif-
ference between the treatment arms was not observed
in PFS (median of 3.8 and 2.7 months, P = .14) or OS
(median of 6.7 and 5.1 months, P = .24).12!

A recent phase 3 trial compared carboplatin and
pemetrexed with pemetrexed in advanced NSCLC
with a PS of 2 (n=205).122 After the trial was initiated,
the interaction between histology and pemetrexed
efficacy was established and the trial was amended to
exclude patients with squamous histology. Patients
assigned to the double-agent arm, compared with the
single-agent arm, experienced a significantly higher
overall response rate (24% vs 10.5%, P <.029), longer
PFS (HR, 0.46; 95% CI, 0.34-0.63; P <.001; median
PFS of 5.9 months vs 3.0 months, respectively), and
OS (HR, 0.57; 95% CI, 0.4-0.79; P =.001; median
OS of 9.1 Months vs 5.6 months, respectively). When
patients with squamous histology were excluded, the
difference in PF'S and OS was similar and remained
statistically significant. A higher rate of grade 3 or
4 anemia was observed with double-agent compared
with single-agent therapy (11.7% vs 3.9%, P = .066),
but no difference in the rate of neutropenia, febrile
neutropenia, or grade 5 events was observed.

6.1 Health-Related QOL

Several studies have analyzed the impact of chemo-
therapy on the reduction of symptoms and improvement
in HRQOL. Billingham and Cullen'? retrospectively
analyzed the OS and HRQOL benefit of cisplatin,
mitomycin, and ifosfamide; the patients with a PS of
2 did not have a survival benefit from chemother-
apy but did experience the greatest improvement
in HRQOL during the first 6 weeks of chemotherapy.
A similar analysis revealed improvement in symptoms
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with cisplatin-based chemotherapy in patients with a
poor prognosis.'** The interpretation of HRQOL is
difficult in the PS 2 patient population. Patients with
a PS of 2 may have a higher prevalence of comorbidi-
ties such as congestive heart failure or COPD, and
these comorbidities make it unlikely that the physical
and functional well-being assessments or pulmonary
symptoms would improve on many HRQOL assess-
ments. Patients with a PS of 2 may also have a higher
prevalence of disease-related symptoms and thus may
experience a more pronounced improvement in
HRQOL with effective treatment. The small number
of patients included in the analyses further compounds
these difficulties. There is significant heterogeneity
in the reasons for a patient’s poor PS. Underlying comor-
bidities, constitutional symptoms related to NSCLC
(eg, anorexia, cachexia, fatigue, and so forth), and local
symptoms (eg, bone pain related to bone metastases
or dyspnea on exertion due to intrathoracic disease)
may all contribute to the patient’s poor PS. The fact
that PS is a subjective assessment can introduce het-
erogeneity into the study patient population as well.
These factors contribute to the difficulty in prospec-
tively studying this patient population.

In summary, patients with a PS of 2 are a heteroge-
neous group, and poor PS may be related to NSCLC
or may be caused by underlying comorbidities. An
RCT of double-agent compared with single-agent
chemotherapy demonstrated an improvement in PF'S
and OS. Chemotherapy treatment improves HRQOL
in patients with a PS of 2; data are insufficient to
determine if single- or double-agent chemotherapy
provides greater HRQOL benefit. Currently, there
are insufficient data to recommend routine use of
bevacizumab in patients with a PS of 2.

6.2 Recommendation

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).

7.0 THE ROLE OF PALLIATIVE
CARE IN STAGE IV NSCLC

PICO 9: Is palliative care more effective in improv-
ing survival than no palliative care for patients with
advanced stage IV NSCLC?

For patients with advanced cancer, heavy symptom
burden, psychosocial stressors, and fears of death are

journal.publications.chestnet.org
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not relegated only to the illness’s terminal phase, and
patients with such issues may still have much to gain
from systemic anticancer treatments. Specific symp-
toms are addressed in detail in the article, “Symptom
Management in Patients With Lung Cancer,” of the
ACCP lung cancer guidelines.® The traditional hos-
pice benefit is not available to patients who continue
to receive anticancer therapy, yet such patients may
still profit from the expertise of teams with special-
ized palliative care training. Palliative care advocates
favor moving the availability of palliative care upstream
in a patient’s illness in such a way that patients are not
forced to choose between focusing on palliative care
and ongoing receipt of anticancer therapy.'?> The
importance of palliative care has been recognized
increasingly. The American Board of Medical Spe-
cialties and the Accreditation Council for Graduate
Medical Education recognized Hospice and Palliative
Medicine as a separate subspecialty in 2006.

The National Quality Forum and the Centers for
Medicare and Medicaid Services define palliative
care as the following:

Palliative care means patient and family-centered care that
optimizes QOL by anticipating, preventing, and treating
suffering. Palliative care throughout the continuum of
illness involves addressing physical, intellectual, emo-
tional, social, and spiritual needs and to facilitate patient
autonomy, access to information, and choice.!33

Patients with lung cancer experience the highest
symptom burden when compared with patients with
other cancers.?0 The families of patients with lung
cancer also experience significant distress.'*” Despite
the increasing availability of palliative care consultation
services, referrals to palliative care often do not occur
with sufficient frequency. Referrals that do occur are
often made very late in the course of illness, following
the discontinuation of disease-directed treatment.125129
Such practice patterns limit the full benefits that
patients and families may experience through consul-
tation with palliative care specialists.

Although the goals of palliative care are laudable,
until recently, evidence that delivery of palliative care
improves outcomes was scant. Two systematic reviews
have been conducted. The first, published in 1998,
examined studies published up until 1996. Eighteen
relevant studies were identified in which the inter-
vention was consideration of the use of specialist pal-
liative care teams to care for patients with advanced
cancer. Five of the studies were randomized, con-
trolled trials. Four of the five RCTs and the majority
of the comparative studies showed that the palliative
care approach led to improvements in patient sat-
isfaction, family satisfaction, and symptom control.
There was also a tendency toward reduction in inpa-
tient hospital stays and equal or lower costs. Although
not all the studies demonstrated improved outcomes
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for patients receiving a coordinated palliative care
approach, none of the studies showed adverse out-
comes for patients receiving palliative care.

A systematic review published in 2008 identified
randomized controlled studies published up until
2008 in which the intervention was a specialized pal-
liative care service and the outcome was at least one
of the following: QOL, satisfaction with care, or eco-
nomic cost.”®! Twenty-two studies met the criteria for
inclusion in the analysis. Eleven studies included almost
exclusively patients with cancer, whereas eight addi-
tional studies assessed patients with cancer as well as
additional diagnoses. QOL was an outcome in 13 of
the studies and a primary outcome in four. All but
four of the 13 studies reported no significant differ-
ences in patient QOL between randomized groups,
and one study favored the control arm. However, all
but one study lacked the power to detect differences
in QOL because of inadequate sample size or loss of
patients to follow-up. Fourteen studies assessed symp-
toms, and only one trial showed a benefit for any of
the individual measured symptoms in the palliative
care intervention arm. The authors concluded that
there was scant evidence to support the effectiveness
of specialized palliative care because the evidence
base was sparse. Insufficient powering of studies and
other methodologic deficiencies were felt to be con-
tributory to the authors’ inability to draw any defini-
tive conclusions. Because of the heterogeneity of the
studies included, no formal meta-analytic pooling
methods could be performed.

A summary of three randomized clinical trials eval-
uating the effect of palliative interventions is war-
ranted. In a study of patients with advanced cancer
undergoing radiation, 103 patients were randomly
assigned to a structured multidisciplinary intervention
focused on specific strategies designed to improve
the participants” QOL.'32 These interventions consisted
of eight 90-min sessions over 3 weeks, along with a
200-page manual containing the material covered in
the eight sessions. Twenty minutes of conditioning
exercises began each session, followed by educational
information, cognitive behavioral strategies for coping
with cancer, and open discussion with group leaders
and other participants. Each session concluded with
a 10- to 20-min relaxation exercise. A psychiatrist or
psychologist led each session, along with, depending on
the theme, a certified hospital chaplain, an advanced-
practice nurse, or a licensed social worker. The primary
end point was the participants” overall QOL using the
single-item Spitzer Uniscale at week 4 following ran-
domization. Out of 418 possible patients, 115 enrolled
(reasons for not enrolling were excessive travel to
treatment center, lack of interest in research, and too
many competing demands.) Baseline QOL end points
were comparable. The primary end point of overall
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QOL at 4 weeks averaged approximately nine points
higher in the intervention group relative to the control
group (72.8 vs 64.1, P =.047). The average QOL in
the intervention group improved by three points rel-
ative to baseline, whereas the control group experienced
anine-point decline. Over the next 5 months, the QOL
was maintained or increased from baseline for patients
in the intervention group, whereas the control group
slowly returned to baseline. The differences in QOL
at weeks 8 and 27 were no longer statistically signifi-
cant. The cost of the intervention was approximately
$2,000 per participant for the entire 8-week session.

The ENABLE II RCT was a nurse-led interven-
tion designed for a debilitated, rural patient popula-
tion.'® The intervention was designed to educate and
provide ongoing support to patients, as well as to coach
them to improve their coping and problem-solving skills
over theirillness trajectory. Three hundred twenty-two
patients with life-limiting cancer (prognosis of approx-
imately 1 year) who were within 8 to 12 weeks of diag-
nosis were enrolled. Patients and their caregivers were
randomly assigned to the intervention or to usual care.
The intervention consisted of a telephone-based for-
mat in which one of two advanced-practice nurses with
palliative care specialty training conducted four initial
structured educational and problem-solving sessions
with at least monthly telephone follow-up sessions
until the participants died or the study ended. The
patients” level of distress was assessed initially at base-
line. The four sessions consisted of problem solving,
communication and social support, symptom manage-
ment, and advanced-care planning. The nurses were
also available by phone to the patients, who were
encouraged to contact the oncology or palliative care
teams with concerns. In addition, the nurses would
contact the appropriate clinical team about issues
requiring attention or recommend referrals to commu-
nity resources. Participants were also invited to monthly
group-shared medical appointments led by a certified
palliative care physician and a nurse-practitioner. Ini-
tial training for the nurse-practitioners took about
20 h for the two nurse-interventionists and 12 h for
the nurse-practitioner and physician-shared medical
appointment facilitators. The study team, consisting
of the palliative care-certified nurse-practitioners and
physicians, along with psychologists, met biweekly to
review the nurses” audiotaped educational sessions
and to provide feedback on the management of diffi-
cult patient issues. Participants assigned to usual care
were allowed to use all oncology and supportive ser-
vices without restriction, including referral to the
interdisciplinary palliative care service.

Of 1,222 patients screened between November 2003
and May 2007, 681 were eligible and were approached,
and 322 enrolled (47% participation rate). No differ-
ences were noted at baseline between participants
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and nonparticipants. Longitudinal intention-to-treat
analyses for the total sample revealed higher QOL
(mean [SE], 4.6 [2]; P=.02) Functional Assess-
ment of Chronic Illness Therapy for Palliative Care
(FACIT-Pal), a trend toward lower symptom score
intensity (mean [SE], —27.8 [15]; P =.06), and lower
depressed mood (mean [SE], —1.8 [0.810]; P=.02)
in the intervention group compared with the usual
care group. There were no differences in number
of days in the hospital, days in the ICU, or ED
visits, and no difference in survival between the two
groups.

The study by Temel et al'** specifically looked at
patients with advanced NSCLC. The goal of the study
was to evaluate the effect of early palliative care inte-
grated into routine standard oncologic care. Patients
with newly diagnosed metastatic NSCLC at Massa-
chusetts General Hospital were randomly assigned
within 8 weeks of diagnosis to either standard onco-
logic care alone or to that same care integrated with
early palliative care. Those patients assigned to early
palliative care met with a member of the palliative
care team within 3 weeks of enrollment and at least
monthly thereafter until death. The palliative care team
consisted of a board-certified palliative care physician
and advanced-practice nurses. Additional visits with
the palliative care service were scheduled at the dis-
cretion of the patient, oncologist, or palliative care
provider.

The general guidelines for the palliative care visits
were adapted from the National Consensus Project
for Quality Palliative Care: “Attention was paid to phys-
ical and psychosocial symptoms, establishing goals of
care, assisting with decision-making regarding treat-
ment, coordinating care on the basis of the individual
needs of the patient.”’® Patients randomly assigned
to the standard oncologic care arm were not sched-
uled to meet with the palliative care team unless
requested by the patient, the family, or the treating
oncologist. The study was evaluated based on inten-
tion to treat, and patients in the routine-care arm who
nevertheless saw the palliative care team were ana-
lyzed with their assigned group.

A total of 151 patients were enrolled in the study,
with all but one patient (who had died within 2 weeks of
enrollment) having at least one visit with the palliative
care service by the 12th week. The average number of
visits in the palliative care group was four, with a range
of zero to eight. Fourteen percent of the patients
assigned to standard care had a palliative care consul-
tation within the first 12 weeks of study, with seven
patients having one visit and three having two visits.

The primary end point of this study was change of
score on the Trial Outcome Index (the sum of the
scores on the lung cancer subscale of the Functional
Assessment of Canter Therapy-Lung [FACT-L] scale
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and the physical well-being and functional well-being
subscales of the FACT-L scale) from baseline to
12 weeks. The study did achieve its primary end point
(significant improvement in QOL and mood as mea-
sured by defined FACT-L subscales). In addition,
patients in the early palliative care arm had greater
documentation of resuscitation preferences in the elec-
tronic medical record and less aggressive care at the
end of life. Most surprisingly, OS was also improved
in the patients assigned to early palliative care (median
survival of 11.6 vs 8.9 months, P =.02). Because the
Temel study'™ was conducted in a single institution,
it is not entirely clear that the impressive results
observed would hold up with universal practice.

7.1 Recommendation

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

8.0 CONCLUSION

Stage IV NSCLC is a treatable disease. Articles
addressing stage IV NSCLC in previous editions of
the ACCP lung cancer guidelines®* have provided evi-
dence supporting this statement. In this third edition,
several new issues have been addressed. Histology has
become a pivotal determinant of therapeutic choice in
this setting. Also, the presence of an EGFR sensitizing
mutation identifies patients with stage IV NSCLC
who would benefit more from an EGFR TKI than
from standard platinum-based chemotherapy. Beva-
cizumab added to chemotherapy improves outcomes
in stage IV NSCLC, and the evidence now suggests it
is safe to use in patients with treated and controlled
brain metastases. More data are needed before the
routine use of bevacizumab in anticoagulated patients
or in patients with a poor PS. The role of cetuximab
in combination with chemotherapy remains uncertain.
The therapeutic strategy in the elderly and in patients
with a poor PS is evolving and recent data suggest a
two-drug strategy (rather than monotherapy) improves
outcomes with acceptable toxicity. Maintenance ther-
apy has been shown to be a successful strategy in those
selected patients who receive four cycles of first-line
therapy and do not have evidence of disease progres-
sion. Lastly, the early integration of palliative care is rec-
ommended in the therapeutic approach to advanced
stage IV NSCLC.
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