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Smoking and Lung Cancer Survival*
The Role of Comorbidity and Treatment
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Michael Simoff, MD, FCCP; and Paul Kvale, MD, FCCP

Study objectives: Numerous studies indicate that smoking is associated with poorer outcomes in
patients with cancer. The aim of this study was to determine whether smoking independently
predicts survival in patients with lung cancer or whether an existent effect is mediated through
comorbidity and/or treatment.
Design and setting: Cox proportional hazards analysis was used to study a cohort of 1,155 patients
with lung cancer diagnosed at the Henry Ford Health System between 1995 and 1998, inclusive.
Results: Adjusted for the baseline covariates, age, gender, illicit drug use, adverse symptoms,
histology, and stage, the hazard ratio (HR) for smoking (current vs former/never) was 1.37 (95%
confidence interval [CI], 1.18 to 1.59; p < 0.001). Adjusted for the baseline covariates and for 18
deleterious comorbidities, the HR for smoking was 1.38 (95% CI, 1.18 to 1.60; p < 0.001),
indicating that the hazardous effect of smoking was not mediated through comorbidity. Current
smoking was inversely associated with treatment (any surgery and/or chemotherapy and/or
radiation therapy vs none) [odds ratio, 0.73; 95% CI, 0.55 to 0.98 (p ! 0.03)]. Adjusted for
baseline covariates, comorbidities and treatment, the HR for current smoker vs former/never was
1.26 (95% CI, 1.08 to 1.47; p ! 0.003), a decline of 30.7% explained by treatment (HR for any
treatment vs none, 0.40; 95% CI, 0.33 to 0.48; p < 0.001).
Conclusions: Current smoking at diagnosis is an important independent predictor of shortened
lung cancer survival. That this effect was not explained by sociodemographic/exposure factors,
adverse symptoms, histology, stage, comorbidity, and treatment suggests that it may be mediated
through direct biological effects. (CHEST 2004; 125:27–37)
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Abbreviations: BAC ! bronchioloalveolar carcinoma; BGMHI ! block group median household income;
CHF ! congestive heart failure; CI ! confidence interval; HR ! hazard ratio; NOS ! not otherwise specified;
OR ! odds ratio; PY ! pack-years smoked; SCLC ! small cell lung cancer; SES ! socioeconomic status;
SqCC ! squamous cell carcinoma

Smoking has been associated with decreased sur-
vival following diagnosis with a variety of cancers,

including head and neck,1,2 kidney,3–5 prostate,6–10

colorectal,11 breast,8,12–16 and vulvar17 cancers, and
leukemia18 and malignant melanoma.19,20 Studies
have found that in patients with lung cancer, smok-
ing is associated with cancer recurrence, lung

cancer-specific and all-causes mortality, as well as
with strong predictors of survival, such as weight
loss.21–39 An association between smoking and lung
cancer survival was not observed in all studies.40–47

Smoking is associated with many factors that may
contribute to poorer cancer survival: lower socioeco-
nomic status (SES),48,49 poorer nutrition,50–52 co-
morbidity,53 impaired immune function,54–58 and an
increased mutation burden that could lead to accel-
erated carcinogenesis and progression.38,59–62 Of
these, comorbidity may be one of the most important
determinants, as smoking is strongly associated with
numerous serious diseases, in addition to lung can-
cer. The US Surgeon General concluded that ciga-
rette smoking accounts for 82% of COPD deaths,
21% of coronary heart disease deaths, and 18% of
deaths from stroke.63 Cigarette smoking is also asso-
ciated with hypertension, atherosclerosis, aortic
aneurysm, peripheral vascular diseases, pulmonary
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cantly more common in women compared to men
(52.7% vs 35.4%, p ! 0.001) and in blacks compared
to whites (50.4% vs 37.1%, p ! 0.001). The his-
topathologic groups considered in analysis included
299 SqCC (25.9%), 382 adenocarcinoma (33.0%), 19
BAC (1.7%), 42 other defined types pooled (3.6%),
138 SCLC (11.9%), and 275 bronchogenic carci-
noma NOS (23.8%). Stage distribution did not differ
appreciably by gender, but did by race/ethnicity,
with blacks having significantly more advanced stage
at diagnosis (p trend ! 0.01) and unstaged disease
(p ! 0.006) [Table 1].

Smoking status data were available for 1,116 of
1,155 patients (96.6%). Overall, 8.3% were classified
as never smokers, 43.8% were former smokers, and
47.9% were current smokers. The mean PY in
former smokers was 54.7, and in current smokers
was 59.5. PY was significantly greater in male smok-
ers compared to female smokers (61.4 PY vs 50.7 PY
in ever smokers, p ! 0.0001), and in white smokers
compared to black smokers (62.6 PY vs 48.8 PY in
ever smokers, p " 0.0001), and these patterns were
present in both former and current smokers (Table
1). The median quit time in former smokers was 8.0
years, and did not differ significantly by gender or
race/ethnicity (Table 1).

The hazard ratio (HR) for former smokers was
more similar to the HR for never smokers than it was
for current smokers: HR for former vs current, 0.75;
HR for never vs current, 0.72. For this reason and

because the size of the never-smoking group was
small, in analysis the hazard for current smokers was
compared to former and never smokers pooled. In
analysis, the smoking variable that was the strongest,
most robust predictor of survival was current smok-
ing status at diagnosis. Adjusted for stage, PY ap-
peared to have a modest impact on survival (HR per
40 PY, 1.10; 95% CI, 1.02 to 1.19; p ! 0.02). How-
ever, this effect diminished with adjustment for
other covariates. In the model adjusted for relevant
baseline covariates (age, gender, illicit drug use,
adverse symptoms, histology, and stage) and includ-
ing both smoking status and PY, the hazard associ-
ated with smoking status endured (HR for current vs
former/never, 1.30; 95% CI, 1.10 to 1.53; p ! 0.002),
while the effect of PY approached the null (HR per
40 PY, 1.00; 95% CI, 0.90 to 1.10; p ! 0.93). The
following report focuses on associations between
current smoking and survival.

The median survival for current smokers was 0.76
years (95% CI, 0.67 to 0.89), and for former/never
smokers was 1.01 years (95% CI, 0.89 to 1.15)
[Fig 1]. The univariate HR for current smoking at
diagnosis was 1.29 (95% CI, 1.12 to 1.48; p " 0.001).
In addition, in univariate Cox analysis, shortened
survival was associated with older age, male gender,
African-American race/ethnicity, lower SES, marital
status (being spouseless), illicit drug use, having
adverse histologic types (SCLC or carcinoma NOS),
adverse symptoms, adverse comorbidities, advanced

Figure 1. Kaplan-Meier survival plot describing the survival experience of 1,155 patients with lung
cancer stratified by smoking status.
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Manifestaciones clinicas

• Derivadas de Tumor

• Tos

• Disnea

• Hemoptisis

• Pneumonía postobstructiva

• Dolor torácico 

• Compromiso del ápex

• Dolor en hombro

• Plexopatía braquial

• Sindrome de Horner



Síndromes paraneoplasicos

• Osteoartropatía pulmonar hipertrófica

• Hipercalcemia (Escamocelular)

• Sindrome de secreción inapropiada de hormona antidiurética

• Sindrome de Cushing

• Sistema nervioso • Encefalomielitis

• Neuropatía sensoria subaguda

• Opsoclonus

• Mioclonus

• Neuropatía sensorial

• Encefalopatía límbica

• Sindrome de Eaton-Lambert



Estadificacion

“Lung cancer is usually diagnosed at an advanced stage and 
consequently the overall 5-year survival for patients is 
approximately 15%. However, patients diagnosed when the 
primary tumor is resectable experience 5-year survivals 
ranging from 20 to 80%. Clinical and pathologic staging is 
critical to selecting patients appropriately for surgery and 
multimodality therapy.”



Resumen de cambios

Clasificación recomendada para célula pequeña, no pequeña 
y carcinoides

Redefinición de clasificación de T

T1: T1a < 2 cm, T1b 2 - 3cm

T2: T2a: > 3 - 5 cm, T2b: 5 - 7 cm

T3: > 7 cm, Múltiples nódulos tumorales en el mismo lóbulo

T4: Múltiples nódulos tumorales en el mismo pulmón pero 
diferente lóbulo



Resumen de cambios

Redefinición en clasificación de metástasis

M1a: Derrame pleural o pericardico maligno

 Nódulos en pulmón contralateral

M1b: Metástasis a distancia



• TX! Primary tumor cannot be assessed, or tumor proven by the presence of malignant cells in 
             sputum or bronchial washings but not visualized by imaging or bronchoscopy
• T0!      No evidence of primary tumor 
• Tis      Carcinoma in situ
• T1!      Tumor 3 cm or less in greatest dimension, surrounded by lung or visceral pleura, without    
             bronchoscopic evidence of invasion more proximal than the lobar bronchus (for example, not in 
             the main bronchus)

•T1a! Tumor 2 cm or less in greatest dimension
•T1b! Tumor more than 2 cm but 3 cm or less in greatest dimension

•T2!      Tumor more than 3 cm but 7 cm or less or tumor with any of the following features (T2 tumors 
             with these features are classified T2a if 5 cm or less): involves main bronchus, 2 cm or more 
             distal to the carina; invades visceral pleura (PL1 or PL2); associated with atelectasis or  
             obstructive pneumonitis that extends to the hilar region but does not involve the entire lung

•T2a! Tumor more than 3 cm but 5 cm or less in greatest dimension
•T2b! Tumor more than 5 cm but 7 cm or less in greatest dimension

•T3!     Tumor more than 7 cm or one that directly invades any of the following: parietal pleural (PL3), 
            chest wall (including superior sulcus tumors), diaphragm, phrenic nerve, mediastinal pleura, 
            parietal pericardium; or tumor in the main bronchus less than 2 cm distal to the carina1 but without 
            involvement of the carina; or associated atelectasis or obstructive pneumonitis of the entire lung 
           or separate tumor nodule(s) in the same lobe
•T4!    Tumor of any size that invades any of the following: mediastinum, heart, great vessels, trachea, 
           recurrent laryngeal nerve, esophagus, vertebral body, carina, separate tumor nodule(s) in a 
           different ipsilateral lobe

Clasificacion de T



Clasificacion de N

NX!Regional lymph nodes cannot be assessed

N0	 No regional lymph node metastases

N1	 Metastasis in ipsilateral peribronchial and/or ipsilateral hilar 
lymph nodes and intrapulmonary nodes, including involvement by 
direct extension

N2	 Metastasis in ipsilateral mediastinal and/or subcarinal lymph 
node(s)

N3	 Metastasis in contralateral mediastinal, contralateral hilar, 
ipsilateral or contralateral scalene, or supraclavicular lymph node
(s)



Lung 257

25

  pN0(mol−)    No regional lymph node metastasis his-
tologically, negative non-morphological 
fi ndings for ITC   

  pN0(mol+)    No regional lymph node metastasis his-
tologically, positive non-morphological 
fi ndings for ITC      

   ! The pathologic assessment of metastases may be either 
clinical or pathologic when the T and/or N categories 
meet the criteria for pathologic staging (pT, pN, cM, or 
pM).    

 Pathologic staging depends on the proven anatomic 
extent of disease, whether or not the primary lesion has been 
completely removed. If a biopsied primary tumor technically 
cannot be removed, or when it is unreasonable to remove it, 
and if the highest T and N categories or the M1 category of 

the tumor can be confirmed microscopically, the criteria 
for pathologic classifi cation and staging have been satisfi ed 
without total removal of the primary cancer.  

  Basis for Current Revisions to the Lung Cancer 
Staging System.    The 6th edition of the  AJCC Cancer Staging 
Manual , introduced in 2002, made no changes to the previous 
edition with regards to lung cancer. The proposals for lung 
cancer staging in the 5th edition, published in 1997, were 
based on a relatively small database of 5,319 cases of NSCLC 
accumulated since 1975 by Dr. Clifton Mountain at the MD 
Anderson Cancer Center (Houston, TX, USA). During this 
time, there had been many refi nements to the techniques 
available for clinical staging, principally the routine use of 
computed tomography and more recently, an increasing use 
of positron emission tomography. The database was largely 

  FIGURE 25.3.    The IASLC lymph node map shown with the proposed amalgamation of lymph node levels into  zones.  (© Memorial 
Sloan-Kettering Cancer Center, 2009.)       
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  DEFINITIONS OF TNM 

Primary Tumor (T)
TX Primary tumor cannot be assessed, or tumor 

proven by the presence of malignant cells in spu-
tum or bronchial washings but not visualized by 
imaging or bronchoscopy

T0 No evidence of primary tumor
Tis Carcinoma in situ
T1 Tumor 3 cm or less in greatest dimension, sur-

rounded by lung or visceral pleura, without bron-
choscopic evidence of invasion more proximal than 
the lobar bronchus (i.e., not in the main bronchus)*

T1a Tumor 2 cm or less in greatest dimension
T1b Tumor more than 2 cm but 3 cm or less in greatest 

dimension
T2 Tumor more than 3 cm but 7 cm or less or tumor with 

any of the following features (T2 tumors with these 
features are classifi ed T2a if 5 cm or less); Involves 
main bronchus, 2 cm or more distal to the carina; 
Invades visceral pleura (PL1 or PL2); Associated with 
atelectasis or obstructive pneumonitis that extends to 
the hilar region but does not involve the entire lung

T2a Tumor more than 3 cm but 5 cm or less in greatest 
dimension

T2b Tumor more than 5 cm but 7 cm or less in greatest 
dimension

T3 Tumor more than 7 cm or one that directly invades 
any of the following: parietal pleural (PL3) chest 
wall (including superior sulcus tumors), dia-
phragm, phrenic nerve, mediastinal pleura, pari-
etal pericardium; or tumor in the main bronchus 
(less than 2 cm distal to the carina* but without 
involvement of the carina; or associated atelecta-
sis or obstructive pneumonitis of the entire lung 
or separate tumor nodule(s) in the same lobe

T4 Tumor of any size that invades any of the follow-
ing: mediastinum, heart, great vessels, trachea, 
recurrent laryngeal nerve, esophagus, vertebral 
body, carina, separate tumor nodule(s) in a differ-
ent ipsilateral lobe

  * The uncommon superfi cial spreading tumor of any size with 
its invasive component limited to the bronchial wall, which may 
extend proximally to the main bronchus, is also classifi ed as T1a. 

Regional Lymph Nodes (N)
NX Regional lymph nodes cannot be assessed
N0 No regional lymph node metastases
N1 Metastasis in ipsilateral peribronchial and/or ipsilat-

eral hilar lymph nodes and intrapulmonary nodes, 
including involvement by direct extension

N2 Metastasis in ipsilateral mediastinal and/or subcari-
nal lymph node(s)

N3 Metastasis in contralateral mediastinal, contral-
ateral hilar, ipsilateral or contralateral scalene, or 
supraclavicular lymph node(s)

Distant Metastasis (M)
M0 No distant metastasis
M1 Distant metastasis
M1a Separate tumor nodule(s) in a contralateral lobe 

tumor with pleural nodules or malignant pleural 
(or pericardial) effusion*

M1b Distant metastasis

 From Goldstraw P, Crowley J, Chansky K, et al.: The IASLC 
Lung Cancer Staging Project: Proposals for the revision of the 
TNM stage groupings in the forthcoming (seventh) edition of 
the TNM classifi cation of malignant tumours.  J Thorac Oncol  
2:706–714, 2007, with permission. 

  * Most pleural (and pericardial) effusions with lung cancer are 
due to tumor. In a few patients, however, multiple cytopatho-
logic examinations of pleural (pericardial) fl uid are negative for 
tumor, and the fl uid is nonbloody and is not an exudate. Where 
these elements and clinical judgment dictate that the effusion 
is not related to the tumor, the effusion should be excluded as a 
staging element and the patient should be classifi ed as M0. 

 ANATOMIC STAGE/PROGNOSTIC GROUPS 

 Occult carcinoma  TX  N0  M0 

 Stage 0  Tis  N0  M0 

 Stage IA  T1a  N0  M0 
 T1b  N0  M0 

 Stage IB  T2a  N0  M0 

 Stage IIA  T2b  N0  M0 
 T1a  N1  M0 
 T1b  N1  M0 
 T2a  N1  M0 

 Stage IIB  T2b  N1  M0 
 T3  N0  M0 

 Stage IIIA  T1a  N2  M0 
 T1b  N2  M0 
 T2a  N2  M0 
 T2b  N2  M0 
 T3  N1  M0 
 T3  N2  M0 
 T4  N0  M0 
 T4  N1  M0 

 Stage IIIB  T1a  N3  M0 
 T1b  N3  M0 
 T2a  N3  M0 
 T2b  N3  M0 
 T3  N3  M0 
 T4  N2  M0 
 T4  N3  M0 

 Stage IV  Any T  Any N  M1a 
 Any T  Any N  M1b 
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from a single institution, containing cases predominantly 
treated surgically. Repeated iterations of the TNM staging sys-
tem had seen recommendations for lung cancer staging evolve 
with little internal validation and no external validation of the 
descriptors or the stage groupings. Increasingly reports from 
other databases challenged some of the descriptors and stage 
groupings. In preparation for this 7th edition of the staging 
manual, the IASLC established a Lung Cancer Staging Project 
in 1998 to bring together the large databases available world-
wide to inform recommendations for revision that would be 
intensively validated. The results of this project were accepted 
by the International Union Against Cancer (UICC) and the 
AJCC as the primary source for revisions of the lung cancer 
staging system in the 7th editions of their staging manuals. 

 The IASLC lung cancer database includes cases from 
46 sources in more than 19 countries, diagnosed between 
1990 and 2000 and treated by all modalities of care. A total 
of 100,869 cases were submitted to the data center at Cancer 
Research and Biostatistics (Seattle, WA, USA). After an ini-
tial sift to exclude cases outside the study period, those for 
whom cell type was not known, cases not newly diagnosed 
at the point of entry, and those with inadequate informa-
tion on stage, treatment, or follow-up, 81,015 cases remained 
for analysis. Of these, 67,725 were NSCLC and 13,290 were 
SCLC. The analyses of the T, N, and M descriptors and the 
subsequent analysis of TNM subsets and stage groupings were 
derived from the cases of NSCLC and subsequently validated 
also in the SCLC cases and carcinoids. Survival was measured 
from the date of entry (date of diagnosis for registries, date of 
registration for protocols) for clinically staged data and the 
date of surgery for pathologically staged data and was calcu-
lated by the Kaplan–Meier method. Prognostic groups were 
assessed by Cox regression analysis. 

 Where the analyses showed descriptors to have a prog-
nosis that differed from the other descriptors in any T or M 
category, two alternative strategies were considered: (1) Retain 
that descriptor in the existing category, identifi ed by alphabeti-
cal subscripts. For example, additional pulmonary nodules in 
the lobe of the primary, considered to be T4 in the 6th edition, 
would become T4a, whereas additional pulmonary nodules in 
other ipsilateral lobes, designed as M1 in the 6th edition, would 
become M1a. (2) Allow descriptors to move between catego-
ries, to a category containing other descriptors with a similar 
prognosis, e.g., additional pulmonary nodules in the lobe of 
the primary would move from T4 to T3, and additional pul-
monary nodules in other ipsilateral lobes would move from 
M1 to T4. The fi rst strategy had the advantage of allowing, 
to a large extent, retrograde compatibility with existing data-
bases. Unfortunately, this generated a large number of descrip-
tors (approximately 20) and an impractically large number of 
TNM subsets (>180). For this reason, backward compatibility 
was compromised and strategy (2) was preferred for its clinical 
utility. A small number of candidate stage grouping schemes 
were developed initially using a recursive partitioning and 
amalgamation algorithm. The analysis grouped cases based 
on best stage (pathologic, if available, otherwise clinical) after 
determination of best-split points based on overall survival 

on indicator variables for the newly presented TM categories 
and an ordered variable for N category, excluding NX cases 
(Figures  25.4  and  25.5 ). The analysis was performed on a ran-
domly selected training set comprising two-thirds of the avail-
able data that met the requirements for conversion to newly 
presented T and M categories, reserving the other one-third 
of cases for later validation. The random selection process was 
stratifi ed by type of database submission and time period of 
case entry (1990–1994 vs. 1995–2000).   

 Selection of a fi nal stage grouping proposal from among 
the candidate schemes was done based on its statistical prop-
erties in the training set and its relevance to clinical practice 
and by consensus. 

 Table  25.2  shows a comparison of the 6th edition and 7th 
edition TNM for lung cancer to assure clarity for the user. 
The fi nal 7th edition TNM is described in the “Defi nitions of 
TNM” section that follows.    

  PROGNOSTIC FEATURES 

 The IASLC lung cancer database, although retrospective, pro-
vides the largest published analyses of prognostic factors in 
both NSCLC and SCLC. Potentially useful prognostic variables 
for lung cancer survival that were considered included: TNM 

  FIGURE 25.4.    Survival in all NSCLC by TNM stage (according 
to “best” based on a combination of clinical and pathologic 
staging.       

  FIGURE 25.5.    Survival in all SCLC by TNM stage (according to 
“best” stage based on a combination of clinical and pathologic 
staging in the IASLC lung database).       
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staged by small biopsies or cytology rather than surgical
resection specimens, with increasing use of transbronchial
needle aspiration (TBNA), endobronchial ultrasound-guided
TBNA and esophageal ultrasound-guided needle aspiration.27

Within the NSCLC group, most pathologists can identify
well- or moderately differentiated squamous cell carcinomas
or adenocarcinomas, but specific diagnoses are more difficult
with poorly differentiated tumors. Nevertheless, in small
biopsies and/or cytology specimens, 10 to 30% of specimens
continue to be diagnosed as NSCLC-NOS.13,28,29

Proposed terminology to be used in small biopsies is
summarized in Table 2. Pathologists need to minimize the use
of the term NSCLC or NSCLC-NOS on small samples and
aspiration and exfoliative cytology, providing as specific a
histologic classification as possible to facilitate the treatment
approach of medical oncologists.30

Unlike previous WHO classifications where the pri-
mary diagnostic criteria for as many tumor types as possible
were based on hematoxylin and eosin (H&E) examination,
this classification emphasizes the use and integration of
immunohistochemical (i.e., thyroid transcription factor [TTF-
1]/p63 staining), histochemical (i.e., mucin staining), and
molecular studies, as specific therapies are driven histologic
subtyping. Although these techniques should be used when-
ever possible, it is recognized that this may not always be
possible, and thus, a simpler approach is also provided when
only H&E-stained slides are available, so this classification
may be applicable even in a low resource setting.

METHODOLOGY

Objectives
This international multidisciplinary classification has been

produced as a collaborative effort by the International Associa-
tion for the Study of Lung Cancer (IASLC), the American
Thoracic Society (ATS), and the European Respiratory Society.
The purpose is to provide an integrated clinical, radiologic,
molecular, and pathologic approach to classification of the var-
ious types of lung adenocarcinoma that will help to define
categories that have distinct clinical, radiologic, molecular, and
pathologic characteristics. The goal is to identify prognostic and
predictive factors and therapeutic targets.

Participants
Panel members included thoracic medical oncologists,

pulmonologists, radiologists, molecular biologists, thoracic
surgeons, and pathologists. The supporting associations nom-
inated panel members. The cochairs were selected by the
IASLC. Panel members were selected because of special
interest and expertise in lung adenocarcinoma and to provide
an international and multidisciplinary representation. The
panel consisted of a core group (author list) and a reviewer
group (Appendix 1, see Supplemental Digital Content 1
available at http://links.lww.com/JTO/A59, affiliations for
coauthors are listed in appendix).

Evidence
The panel performed a systematic review with guidance

by members of the ATS Documents Development and Im-
plementation Committee. Key questions for this project were
generated by each specialty group, and a search strategy was
developed (Appendix 2, see Supplemental Digital Content
2 available at http://links.lww.com/JTO/A60). Searches were
performed in June 2008 with an update in June 2009 resulting
in 11,368 citations. These were reviewed to exclude articles
that did not have any relevance to the topic of lung adeno-
carcinoma classification. The remaining articles were evalu-
ated by two observers who rated them by a predetermined set
of eligibility criteria using an electronic web-based survey
program (www.surveymonkey.com) to collect responses.31 This
process narrowed the total number of articles to 312 that were
reviewed in detail for a total of 141 specific features, including
17 study characteristics, 35 clinical, 48 pathologic, 16 radio-
logic, 16 molecular, and nine surgical (Appendix 2). These 141
features were summarized in an electronic database that was
distributed to members of the core panel, including the writing
committee. Articles chosen for specific data summaries were
reviewed, and based on analysis of tables from this systematic
review, recommendations were made according to the Grades of
Recommendation, Assessment, Development, and Evaluation
(GRADE).32–37 Throughout the rest of the document, the term
GRADE (spelled in capital letters) must be distinguished from
histologic grade, which is a measure of pathologic tumor differ-
entiation. The GRADE system has two major components: (1)
grading the strength of the recommendation and (2) evaluating
the quality of the evidence.32 The strength of recommendations
is based on weighing estimates of benefits versus downsides.
Evidence was rated as high, moderate, or low or very low.32 The

TABLE 1. IASLC/ATS/ERS Classification of Lung
Adenocarcinoma in Resection Specimens

Preinvasive lesions
Atypical adenomatous hyperplasia
Adenocarcinoma in situ (!3 cm formerly BAC)

Nonmucinous
Mucinous
Mixed mucinous/nonmucinous

Minimally invasive adenocarcinoma (!3 cm lepidic predominant tumor
with !5 mm invasion)

Nonmucinous
Mucinous
Mixed mucinous/nonmucinous

Invasive adenocarcinoma
Lepidic predominant (formerly nonmucinous BAC pattern, with !5 mm

invasion)
Acinar predominant
Papillary predominant
Micropapillary predominant
Solid predominant with mucin production

Variants of invasive adenocarcinoma
Invasive mucinous adenocarcinoma (formerly mucinous BAC)
Colloid
Fetal (low and high grade)
Enteric

BAC, bronchioloalveolar carcinoma; IASLC, International Association for the
Study of Lung Cancer; ATS, American Thoracic Society; ERS, European Respiratory
Society.
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Lesiones preinvasivas

Presente 5 – 23% tejido adyacente a adenocarcinoma

Comparte:

Clonalidad

Mutación y polimorfismo de KRAS

Mutaciones EGFR

Expresión de p53

Perdida de heterocigozidad y metilacion

Alteraciones epigeneticas en Wnt1

Expresión de FHIT

J Thorac Oncol. 2011;6: 244–285



Consideraciones

Hiperplasia alveolar atípica

Continuum hacia Adenocarcinoma in situ

Difícil de distinguir de progresión

Adenocarcinoma in situ

Limitada a estructuras alveolares preexistentes

100% sobrevida libre de enfermedad a 3 años

J Thorac Oncol. 2011;6: 244–285



Adenocarcinoma 
microinvasivo

Subtipo histologico diferente a Lepidico

Células tumorales con infiltración al estroma miofibroblastico

No considerable si:

Invade linfáticos, vasos o pleura

Contiene necrosis tumoral

Tamaño??

< 5 mm

Sobrevida 100% con resección

J Thorac Oncol. 2011;6: 244–285



Acerca del TTF-1..

División anatómica de acuerdo a origen embriologico

Sistema de conducción aerea

Expresión ubicua de TTF-1 en células epiteliales

Regulación en desarrollo de vías aéreas pequeñas y alveolos

Expresión por células Claras y neumocitos de tipo II

Parenquima Pulmonar periférico. 

Expresión negativa para TTF-1

Tumores no relacionados a unidades de transporte aéreo

Expresión de MUC 2-5-6 originado en células Globet

J Thorac Oncol. 2011;6: 244–285



SCLC

Disminución constante de la incidencia a partir de 1986 
(25 ! 12.5%) 

Cambios en la clasificación histologica en 4 ocasiones en 
las ultimas tres décadas

Introducción del carcinoma neuroendocrino de célula 
grande en NSCLC en 1999

Dificultades en la distinción de este ultimo con SCLC

2009 by American Society of Clinical Oncology. 1092-9118/09/1-10



2009 by American Society of Clinical Oncology. 1092-9118/09/1-10

endocrinopathies such as Cushing’s syndrome and carci-
noid syndrome and its elaboration of neuroendocrine
granules, oat-cell carcinoma was included in Pearse’s
APUD concept of neurocrestopathies. Subsequent studies,
however, demonstrated that many of the cell types in-
cluded in Pearse’s APUD concept were derived from the
endoderm rather than the neural crest.9,10 Currently,
pulmonary cells, neuroendocrine and non-neuroendocrine,
are thought to arise from a common endodermally derived,
multipotent lung stem cell (reviewed in Linnoila11).

SCLC tumors and cell lines exhibit immunoreactivity to
various neuroendocrine markers, including, but not lim-
ited to, neuron-specific enolase, Leu 7, gastrin-releasing
peptide, aromatic L-amino acid decarboxylase, serotonin,
synaptophysin, and chromogranin A.12-16 Other well-
documented immunohistochemical stains for SCLC in-
clude CD56 (neural cell adhesion molecule) and thyroid
transcription factor-1 (Fig. 2). The majority of SCLC cases
stain positive for at least one neuroendocrine marker.
Immunohistochemical stains are commonly employed in
the pathologic analysis of SCLC samples, primarily to
document neuroendocrine features of these tumors. These

stains, however, are not considered diagnostic criteria for
SCLC.

WHO Histological Classification of SCLC: Changing
Subtypes over Time

In 1967, the World Health Organization published its
first edition of the Histological Typing of Lung Tumors,
which categorized SCLC into four subtypes (Table 1).17

These subcategories were based largely on Barnard’s
initial observations and included 1) lymphocyte-like, 2)
polygonal, 3) fusiform, and 4) other. This last subtype
(other) included SCLC which contained foci of other cells
types such as squamous cell.

In 1973, modifications to the first WHO SCLC classifi-
cation were recommended by pathology panel members of
the Veterans’ Administration Lung Cancer Study Group,
chaired by Raymond Yesner, and the Working Party for
Therapy of Lung Cancer, chaired by Mary Matthews, to
maximize the pathologic evaluation and to minimize in-
consistencies. The panel recommended simplifying the
classification of SCLC to two subtypes: 1) lymphocyte-like
(oat cell) and 2) intermediate cell (fusiform, polygonal, and
others).18

The second edition of the WHO classification of SCLC
ultimately included three subtypes: 1) “oat cell,” which
replaced “lymphocyte-like”; 2) “intermediate,” which com-
bined polygonal and fusiform and included combinations
of SCLC with large cell carcinoma (small cell/large cell
[SC/LC]; Fig. 3), also known as 22/40; and 3) “combined
oat cell carcinoma,” which encompassed SCLC combined
with squamous cell and/or adenocarcinoma.19 Using this

KEY POINTS

● The incidence of small cell lung cancer (SCLC)
among all lung cancers has been decreasing since
1986.

● SCLC was initially described as a primary lung
cancer by Barnard in 1926.

● The histologic classification of SCLC has changed
three times during the past 4 decades.

● The large cell neuroendocrine carcinoma (LCNEC)
subtype of non-small cell lung cancer was intro-
duced in the 1999 World Health Organization (WHO)
International Classification of Lung Tumors.

● Histologically, LCNEC has many similarities to
SCLC, which may make it difficult to distinguish.

Fig. 1. Cellular morphologies of SCLC as initially described by
Barnard;3 A) lymphocyte-like (with Azzopardi effect - arrow); B)
polygonal; C) fusiform (at higher magnification); D) other (mixed
with squamous cell carcinoma).

Fig. 2. Selected immunohistochemical stains of SCLC. A) CD56
(neural cell adhesion molecule); B) synaptophysin; C) Ki-67; D)
thyroid transcription factor-1.

Table 1. WHO Classifications of SCLC

WHO (1967) WHO (1981) WHO/IASLC (1991) WHO (2004)

Lymphocyte-like Oat cell Small cell Small cell
Polygonal
Fusiform

Intermediate

Other Combined oat
cell carcinoma

Combined small
cell carcinoma

Combined small
cell carcinoma

Abbreviations: IASLC, International Association for the Study of Lung
Cancer; SCLC, small cell lung cancer; WHO, World Health Organization.
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of inappropriate antidiuretic hormone secretion and
Cushing syndrome. Lung carcinoids, but not high-grade
NE carcinomas, arise in 5% of patients with multiple
neuroendocrine neoplasia 1 (MEN1).7

PROGNOSIS OF PATIENTS WITH LUNG
NEUROENDOCRINE TUMORS

Neuroendocrine tumors of the lung represent a spec-
trum of clinical behavior from indolent (TC) to rapidly
fatal (SCLC). Patients with TC have excellent survival
(.87%).8,9 Nevertheless, it is recommended that the term
benign not be used in reference to TC because these tumors
are capable of regional lymph node metastasis in 10% to
15% of cases, and distant metastases (most commonly to
liver and bone) in an additional 3% to 5%.10,11 Therefore, TC
is defined as a low-grademalignancy. Atypical carcinoid is
significantly more aggressive than TC, with higher
frequency of nodal (,50%) and distant (,20%) metas-
tases,10,11 and a 5-year survival of 60%.12 Latemetastases are
known to occur in patients with carcinoid tumors, and a
minimum of a 10-year follow-up is recommended.13

At the other end of the clinical spectrum is SCLC, for
which typical survival is still measured in months, and
long-term survival is highly unusual (5-year survival is
,5%).14 Most patients have hilar nodal metastases,
frequently massive, and two-thirds of patients present
with distant metastases (typical sites are brain, liver,
adrenal, bone, and bone marrow).15 Small cell lung cancer
presenting as a solitary mass without evidence of
metastases is a rare occurrence (,5% of SCLCs).16

The prognosis associated with LCNEC is less well
defined. Large cell neuroendocrine carcinoma is consid-
ered a highly aggressive disease, but a wide range of
survival (15%–57%) is reported,17 with a weighted mean of
34%. In some series, prognosis of LCNEC is as poor as that
of SCLC.18 The wide range of reported clinical behavior of
LCNEC probably reflects the different inclusion criteria
and treatment approaches in various studies.

UPDATE ON CLINICAL MANAGEMENT

The treatment approaches to each of the lung NETs are
markedly different, which underscores the importance of
accurate pathologic diagnosis.
Carcinoid tumors are primarily a surgical disease;

metastatic tumors are generally not sensitive to chemother-
apy or radiation therapy, and little can be offered to
patientswithmetastatic disease. Somatostatin analogues, in
addition to having a role in imaging for carcinoid tumors
(somatostatin receptor scintigraphy or octreotide scan), are
also used therapeutically. The primary utility is to control
hypersecretion in advanced tumors (which is rare in lung
carcinoids), but these compounds do not significantly
inhibit tumor growth.19 Emerging therapies with radiola-

beled somatostatin analogues hold a promise for control-
ling tumor growth, but this remains investigational.19,20

A unique feature of SCLC is that it is generally
considered a nonsurgical disease. These tumors are
exquisitely sensitive to chemotherapy (cisplatin plus
etoposide is a standard regimen) and radiation therapy,
but these patients derive no further benefit from surgical
resection.20,21 This dogma has been recently challenged, as
evidence is emerging that a resection may indeed extend
the survival of rare patients in whom SCLC presents as a
solitary mass.21–23

Another unique clinical feature of SCLC is its propen-
sity for brain metastases, which develop in 50% to 80% of
patients.21 Therefore, prophylactic cranial irradiation is
indicated for patients with SCLC, but not other NETs or
NSCLC. The unique therapeutic approaches and dismal
prognosis underscore the importance of accurate diag-
nosis of SCLC.

There is no consensus on the clinical management of
LCNEC. The efforts to establish treatment guidelines for
LCNEC are hampered by the relative rarity of this tumor
(,3% of lung NETs) and challenges in diagnostic
reproducibility. The efforts to determine optimal treat-
ment strategies for LCNEC are ongoing at Memorial
Sloan-Kettering Cancer Center (New York, New York)
and other institutions; these clinical efforts are closely tied
to our growing understanding of the biology and
diagnostic criteria for this disease.

NEUROENDOCRINE CELL HYPERPLASIA AND
CARCINOID TUMORLETS

The normal neuroendocrine (NE) cells in the lung
(known as Kulchitsky cells) are present as rare single cells
or small cell clusters of 4 to 10 cells (known as
neuroepithelial bodies) within bronchial and bronchiolar
epithelium.24

Neuroendocrine cell hyperplasia refers to the prolifera-
tion of single, clustered, or linear arrays of NE cells
confined within the basement membrane. Neuroendo-
crine cell hyperplasia is usually inconspicuous by hema-
toxylin-eosin staining; the clues are groups of cells with
pale cytoplasm, which are frequently associated with
retraction of the underlying stroma, or intraluminal
fingerlike projections of the overlying respiratory epithe-
lium (Figure 1, A and B).

Carcinoid tumorlets are distinguished from NE hyperpla-
sia by extension beyond the basement membrane of the
respiratory epithelia. They are morphologically identical to
TC, but are defined by a size of 5 mm or less. Tumorlets are
peribronchiolar and are typically associated with stromal
fibrosis (Figure 1, C), which may lead to obliteration of the
adjacent bronchiole. As an isolated lesion, carcinoid tumorlet
is a fairly common incidental finding in the lung. In contrast,

Table 1. Summary of Diagnostic Criteria and Grading of Lung Neuroendocrine Tumors Based on the 2004 World Health
Organization Classification

Typical Carcinoid Atypical Carcinoid
Large Cell Neuroendocrine

Carcinoma Small Cell Lung Carcinoma

Grade Low Intermediate High High
Morphology Well-differentiated NET Well-differentiated NET Poorly differentiated NET Poorly differentiated NET
Mitoses per 10 HPFsa ,2 2–10 .10 (median, 70) .10 (median, 80)
Necrosis None Present (focal punctate) Present (extensive) Present (extensive)

Abbreviations: HPFs, high-power fields; NET, neuroendocrine tumor.
a Field diameter with a 340 objective (0.2 mm2).

Arch Pathol Lab Med—Vol 134, November 2010 Neuroendocrine Tumors of the Lung: An Update—Rekhtman 1629



Para destacar ...

Pulmón: 

Origen de 95% de Carcinoma de célula pequeña

Origen de 30% de Tumores neuroendocrinos bien 
diferenciados

Ligado casi exclusivamente al habito de fumar (SCLC)

Carcinoides pulmonares: 5% MEN1



Indicaciones quirurgicas

Ausencia de compromiso mediastinal

Ausencia de compromiso metastasico

Diseccion de ganglios linfaticos mediastinales

Evaluacion de al menos 6 ganglios

3 mediastinales

3 N1 de existir

Incluir ganglios de estacion 9 para tumores de LI

Mejores desenlaces con la diseccion medistinal completa que 
con el muestreo ganglionar

Cochrane Database Syst Rev. 2005 Jan 25;(1):CD004699.



Limitaciones para 
intervencion

Sindrome de vena cava superior

Paralisis de cuerda vocal o N. Frenico

Derrame pleural maligno

Tumor a < 2 cm de la carina

Metastasis en ganglios contralaterales

Compromiso de la A. Pulmonar principal

HTP moderada - FEV1 < 1l - CVF < 40%



Opciones de tratamiento

Estadio 0 Cirugia
Terapia endobronquial

Estadio IA y IB Cirugia
Radioterapia**

** Pacientes Inoperables
60 Gy, T< 4 cm

Resultados similares a reseccion

Estadio IIA y IIB

Cirugia
QT neoadyuvante **

Qumioterapia adyuvante
Radioterapia ***

** Sin beneficio claro en 
supervivencia global

*** Pacientes inoperables
60 Gy, 10% OS a 5 años

Noordijk EM, Radiother Oncol 13 (2): 83-9, 1988
Gilligan D,  Lancet 369 (9577): 1929-37, 2007

Dosoretz DE,  Int J Radiat Oncol Biol Phys 24 (1): 3-9, 1992



Opciones de tratamiento
IIIA Resecada

Cirugia
Neoadyuvancia **

Adyuvancia

** HR, 0.88; 95% CI, 
0.76–1.01; P = .07

Beneficio Absoluto 5%

Irresecable Radioterapia
Quimioradioterapia 

* Reduccion 10% en 
mortalidad con CRT
* Combinacion de 

CDDP/VP16

Tumores de 
sulcus superior

Radioterapia
Quimioradioterapia
Radioterapia y Cx 

** Solo hay 64% de 
posibilidad de reseccion 

de T3 y 39% de T4

Tumores que 
invaden la 

pared toracica

Cirugia
Cirugia y RT **

RT sola
CRT seguida de 

CX

** Indicada si hay 
margenes poco claros

Gilligan D,  Lancet 369 (9577): 1929-37, 2007
Rowell NP, Cochrane Database Syst Rev (4): CD002140, 2004
Rusch VW,  J Thorac Cardiovasc Surg 119 (6): 1147-53, 2000



Adyuvancia

!  Identificar opciones de tratamiento 
efectivas para pacientes en 
postoperatorio 

!  5 estudios incluidos 
"  4584 pacientes 
"  Quimioterapia basada en CDDP 
"  Tumores completamente resecados 
"  Seguimiento promedio 5.2 años 







Terapia dirigida

No hay datos que apoyen el uso de ITK en el escenario 
adyuvante

Estudio BR-19



Opciones de tratamiento

Estadio IIIB
Quimioradioterapia
Radioterapia sola

Quimioterapia paliativa

Estadio IV

QT combinada
Adicion de Bev o Cet
Inhibidores de ITK **

Inhibidores de EML4/ALK
QT de mantenimiento **

Paliacion

** ITK solo para pacientes con 
mutacion de EGFR

** En pacientes con respuesta 
global a regimen inicial

Enfermedad 
recurrente

Radioterapia
QT o ITK **

Inhibidores de EML4/ALK
Paliacion

** Uso de ITK independiente de 
mutacion

- Si se conoce Mut -, preferir QT



Tratamiento enfermedad 
metastasica

La intervencion es superior a la observacion

Terapia con monoagente

Pacientes ancianos o debilitados

Beneficio en supervivencia con regimenes combinados

Considerar la adicion de Bevacizumab o Cetuximab

Sin deterioro importante en la calidad de vida

Estudios iniciales para pacientes jovenes con buen estado 
funcional



• 16 estudios clinicos

• 90% de pacientes en EC IIIB y IV

• 2714 pacientes

• 1399 pacientes en BSC

• 1315 asignados a QT

• Sin efecto en resultados por tipo de medicamento 
utilizado
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A B S T R A C T

Purpose
Since our individual patient data (IPD) meta-analysis (MA) of supportive care and chemotherapy for
non–small-cell lung cancer (NSCLC), published in 1995, many trials have been completed. An
updated, IPD MA has been carried out to assess newer regimens and determine conclusively the
effect of chemotherapy.

Methods
Systematic searches for randomized controlled trials (RCTs) were undertaken, followed by central
collection, checking, and reanalysis of updated IPD. Results from RCTs were combined to
calculate individual and pooled hazard ratios (HRs).

Results
Data were obtained from 2,714 patients from 16 RCTs. There were 1,293 deaths among 1,399
patients assigned supportive care and chemotherapy and 1,240 among 1,315 assigned supportive
care alone. Results showed a significant benefit of chemotherapy (HR, 0.77; 95% CI, 0.71 to 0.83;
P ! .0001), equivalent to a relative increase in survival of 23% or an absolute improvement in
survival of 9% at 12 months, increasing survival from 20% to 29%. There was no clear evidence
that this effect was influenced by the drugs used (P ! .63) or whether they were used as single
agents or in combination (P ! .40). Despite changes in patient demographics, the effect of
chemotherapy in recent trials did not differ from those included previously (P ! .77). There was
no clear evidence of a difference or trend in the relative effect of chemotherapy across
patient subgroups.

Conclusion
This MA of chemotherapy in the supportive care setting demonstrates conclusively that chemo-
therapy improves overall survival in all patients with advanced NSCLC. Therefore, all patients who
are fit enough and wish to receive chemotherapy should do so.

J Clin Oncol 26:4617-4625. © 2008 by American Society of Clinical Oncology

INTRODUCTION

Worldwide, approximately 1.5 million new cases of
lung cancer are diagnosed each year.1 Approxi-
mately 85% of these tumors are of non–small-cell
histologicaltype,2includingadenocarcinomas,squa-
mous cell, and large cell carcinomas. Non–small-cell
lung cancer (NSCLC) is the main cause of death
from cancer,3 and 5-year survival across all stages of
the disease is approximately 14%.4

Surgery is generally regarded as the best treat-
ment option, but only approximately 30% of tu-
mors are suitable for potentially curative resection.5

A further 20% of patients, usually those presenting
with locally advanced disease, undergo radical tho-

racic radiotherapy or combined chemoradiother-
apy. The remaining 50% of patients, essentially
those with metastatic disease or who are medically
unfit, are treated palliatively.

Our previous meta-analysis6 based on individ-
ual patient data (IPD) of more than 9,000 patients
from more than 50 randomized trials, concluded
that despite previous scepticism and controversy,
platinum-based chemotherapy has a role in treating
patients with NSCLC. In particular, there was strong
evidence that for advanced disease, chemotherapy
given in addition to supportive care could prolong
survival. Since the publication, a considerable num-
ber of new trials exploring newer drugs and new
modes of administration have been completed. To
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Of the three trials that we could not include in these analyses, we
could estimate a HR for survival30 for one trial16 of 207 patients. This
trial used single-agent docetaxel, had a reported P ! .03 and gave a
very similar result (HR, 0.70; 95% CI, 0.51 to 0.95) to the included
trial29 that used a single-agent taxane (HR, 0.69; 95% CI, 0.49 to 0.97).

Since the 1995 meta-analysis, the patient demographic may
have changed, and so the effect of chemotherapy may also have
changed. Certainly, there was a higher proportion of patients older
than 70 in the more recent trials, probably due to aging populations
and widening eligibility criteria, although all trials included pa-
tients older than 70 years (Table 1). The median age of patients in
the trials included since the 1995 analysis was higher (66 years old,
previously 61 years old), there were more women (28%, previously
19%), and far more stage IIIa patients (16%, previously 3%). There
was no real change in the proportion of patients with adenocarci-

noma or squamous cell histology. Despite these differences, there
was no evidence of a difference in effect of chemotherapy between
trials in the 1995 analysis and the recent trials (interaction P ! .77)
or between previous platinum-based trials and recent platinum-
based trials (interaction P ! .64) (Table 3).

Patient Subgroups
There was no clear evidence of a difference or trend in the relative

effect of chemotherapy in patient subgroups defined by age (P ! .64),
sex (P ! .77), stage (P ! .35), histology (P ! .75), or performance
status (P ! .54; Fig 3). Furthermore, despite the difference in under-
lying survival by performance status, the absolute effect at 12 months
was fairly similar; 8% for performance status 0/Karnofsky 100 to 90
(from 26% to 34%), 8% for 1/Karnofsky 80 to 70 (from 18% to 26%),
and 6% for 2"/Karnofsky 60 or lower (from 8% to 14%).

0.0 0.5 1.0 1.5 2.0

SC + CT          SC alone
(no. events/no. entered)

Platinum + vinca alkaloid / etoposide
RLW 835117 84/86 80/81
NCIC CTG BR518 94/97 51/53
Southampton17 17/17 15/15
NRH19 44/44 40/43
Ancona 120 63/63 65/65
CEP-8522 23/25 21/24
UCLA23 31/32 30/31
BLT 110 222/237 233/240
JLCSG25 18/22 25/26

Subtotal 596/623 560/578

Other platinum regimens
AOI-Udine21 52/52 50/50
MIC 224 177/179 179/180
BLT 210 123/127 119/121

Subtotal 352/358 348/351

Vinca-alkaloid / etoposide only
Gwent226 96/111 67/75
ELVIS27 69/80 75/81

Subtotal 165/191 142/156

Anti-metabolic agent only
Manchester 128 116/148 119/152

Subtotal 116/148 119/152

Taxane only
Manchester 229 64/79 71/78

Subtotal 64/79 71/78

Total 1,293/1,399 1,240/1,315

Trial Id. Hazard Ratio (fixed) 95% CI P value

SC + CT better SC alone better

 0.77 0.71 to 0.83 < .0001

Heterogeneity P = .02; I2 = 47; interaction P = .63
(Sensitivity analysis excluding CEP-85 heterogeneity P = .28; I2 = 16; interaction P = .62)

 0.77 0.68 to 0.86 < .0001

 0.73 0.63 to 0.85 < .0001

 0.80 0.64 to 1.01 .057

 0.91 0.70 to 1.17 .466

 0.69 0.49 to 0.97 .032

Fig 1. Hazard ratio plot of effect of chemotherapy on survival. Each trial is represented by a blue square, the center of which denotes the hazard ratio for that trial
with the horizontal lines showing the 99% and 95% CIs. The size of the square is directly proportional to amount of information in the trial. The red diamond gives the
overall hazard ratio for combined results of all trials; the center denotes the hazard ratio and the extremities the 95% CI. The yellow diamonds represent hazard ratios
for the trial groups; the center denotes the hazard ratio and the extremities the 95% CI. SC, supportive care; CT, chemotherapy; NCIC CTG, National Cancer Institute
of Canada Clinical Trials Group; NRH, Norwegian Radium Hospital; CEP-85, Cerce d’etudes pneumologiques; UCLA, University of California—Los Angeles; JLCSG, Joint
Lung Cancer Study Group; BLT, Big Lung Trial; AOI, Associazione Oncologia Italiana; MIC2, mitomycin, ifosfamide, and cisplatin; ELVIS, Elderly Lung Cancer Vinorebine
Italian Study Group.

Supportive Care and Chemotherapy in NSCLC

www.jco.org © 2008 by American Society of Clinical Oncology 4621

130.113.111.210
Information downloaded from jco.ascopubs.org and provided by at McMaster University HSL on March 11, 2012 from

Copyright © 2008 American Society of Clinical Oncology. All rights reserved.



DISCUSSION

Based on 16 trials and 2,714 patients, this systematic review and
meta-analysis includes 65% more data than that available in 1995
and represents the most comprehensive and reliable review of
chemotherapy in the supportive care setting. Results demonstrate a
substantial benefit of chemotherapy for advanced NSCLC, im-
proving survival by 9% at 12 months and median survival by 1.5
months. The benefit seen in new trials is consistent with that seen
previously, despite changes in the lung cancer population and drug
regimens used over time.

We now have substantially more power to look at the effect of
chemotherapy in different groups of patients and can be more confi-
dent on these results than in 1995. Both the relative and absolute
benefits of chemotherapy are remarkably consistent across patient
subgroups, notably with benefits irrespective of age and perfor-
mance status.

In our meta-analysis, the effectiveness of newer drugs such as
vinorelbine, paclitaxel, and gemcitabine, used as single agents ap-
pears to be similar to that of platinum-based chemotherapy com-
bined with older agents, such as vindesine and mitomycin C,
potentially offering a greater range of treatment options and can-
didates for future trials. However, individually only one trial using
single-agent paclitaxel29 is statistically significant in favor of chem-

otherapy (P ! .03) and another using vinorelbine27 is of borderline
significance (P ! .06). The trial of single-agent docetaxel,16 that we
could not include was also significantly in favor of chemotherapy
(P ! .03).

In 1998, a meta-analysis that compared single agent and com-
bination chemotherapy in advanced NSCLC31 found that while the
response rate for patients receiving combination chemotherapy
was improved, overall survival was not significantly better. There
was also increased toxicity associated with combination chemo-
therapy. Similarly, this meta-analysis suggests no difference in
effect between trials using single-agent and combination chemo-
therapy, however, our observation is an indirect comparison. Two
more recent literature-based meta-analyses32,33 both reported that
two agents were more beneficial than one, but that three agents
were no more beneficial than two.33 It is important to remember
however, that these observations are based on indirect compari-
sons and the power to detect any differences is limited. Thus, this
conclusion should be interpreted with caution.

A number of trials have been completed or are still ongoing
which compare newer agents, such as docetaxel and gemcitabine, in
combination or as single agents. One completed trial34 of carboplatin
and paclitaxel versus paclitaxel alone suggested that although there
was no evidence of a difference in effect between the treatments,
combination chemotherapy could be an option for those able to
tolerate a more aggressive treatment.

In the 1995 analysis, the platinum-based trials showed a 27%
reduction in the risk of death equivalent to an increase in median
survival of 1.5 months. This led to discussion about the impact on
quality of life and whether the adverse effects of chemotherapy
were worthwhile for this relatively small increase in survival. At
that time, only two22,23 of the included trials had tried to measure
quality of life and both had failed to do so successfully. Although we
did not collect quality of life data, three trials using platinum-based
chemotherapy10,24,25one using vinorelbine,27 one using gemcitab-
ine,28 and one using paclitaxel,29 which have been included since
1995, assessed quality of life. Of the trials we could not include, one
trial of docetaxel16 and one of platinum-based chemotherapy14

also assessed quality of life. All reported that quality of life was
either no worse or improved for those patients receiving chemo-
therapy. This suggests that platinum-based regimens and newer
agents could offer both improved survival and possibly better
quality of life.
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Patients at risk
SC alone 1,315 884 552 363 231 161 107 77 55
SC + CT 1,399 1,052 779 519 349 233 165 115 91

 Events Total
SC alone 1,240 1,315
SC + CT      1,293 1,399

Fig 2. Simple (nonstratified) Kaplan-Meier curve for survival by treatment. SC,
supportive care; CT, chemotherapy.

Table 3. Exploratory Analysis of the Effect of Chemotherapy on Survival

Trial Group No. of Trials No. of Patients Hazard Ratio 95% CI P P for Interaction

Period of trials (all trials) .77
All trials included in 1995 9 964 0.76 0.66 to 0.87 .0006
All trials included since 1995 6 1,750 0.77 0.70 to 0.86 " .0001

Period of trials (platinum-based trials) .64
Platinum-based trials included in 1995 8 778 0.73 0.63 to 0.85 " .0001
Platinum-based trials included since 1995 3 1,132 0.77 0.68 to 0.86 " .0001

Chemotherapy type (all trials) .40
Combination chemotherapy 11 1,910 0.75 0.68 to 0.83 " .0001
Single-agent chemotherapy 4 804 0.81 0.70 to 0.95 .008

Burdett et al
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Cisplatino/Docetaxel

Cisplatino/Pemetrexed

Carboplatino/Paclitaxel
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• Estudio de no inferioridad

• Impacto en supervivencia global

• 1725 pacientes - Estadio IIIb ó IV

• Cisplatino (75) + Gemcitabina (1,5) n=863

• Cisplatino (75) + Pemetrexed (500) n= 862

• Perfil de toxicidad
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A B S T R A C T

Purpose
Cisplatin plus gemcitabine is a standard regimen for first-line treatment of advanced non–small-cell
lung cancer (NSCLC). Phase II studies of pemetrexed plus platinum compounds have also shown
activity in this setting.

Patients and Methods
This noninferiority, phase III, randomized study compared the overall survival between treatment
arms using a fixed margin method (hazard ratio [HR] ! 1.176) in 1,725 chemotherapy-naive
patients with stage IIIB or IV NSCLC and an Eastern Cooperative Oncology Group performance
status of 0 to 1. Patients received cisplatin 75 mg/m2 on day 1 and gemcitabine 1,250 mg/m2 on
days 1 and 8 (n " 863) or cisplatin 75 mg/m2 and pemetrexed 500 mg/m2 on day 1 (n " 862) every
3 weeks for up to six cycles.

Results
Overall survival for cisplatin/pemetrexed was noninferior to cisplatin/gemcitabine (median survival,
10.3 v 10.3 months, respectively; HR " 0.94; 95% CI, 0.84 to 1.05). Overall survival was statistically
superior for cisplatin/pemetrexed versus cisplatin/gemcitabine in patients with adenocarcinoma (n "
847; 12.6 v 10.9 months, respectively) and large-cell carcinoma histology (n " 153; 10.4 v 6.7 months,
respectively). In contrast, in patients with squamous cell histology, there was a significant improve-
ment in survival with cisplatin/gemcitabine versus cisplatin/pemetrexed (n " 473; 10.8 v 9.4 months,
respectively). For cisplatin/pemetrexed, rates of grade 3 or 4 neutropenia, anemia, and thrombocyto-
penia (P ! .001); febrile neutropenia (P " .002); and alopecia (P ! .001) were significantly lower,
whereas grade 3 or 4 nausea (P " .004) was more common.

Conclusion
In advanced NSCLC, cisplatin/pemetrexed provides similar efficacy with better tolerability and
more convenient administration than cisplatin/gemcitabine. This is the first prospective phase III
study in NSCLC to show survival differences based on histologic type.

J Clin Oncol 26:3543-3551. © 2008 by American Society of Clinical Oncology

INTRODUCTION

In advanced-stage (stage IIIB or IV) non–small-cell
lung cancer (NSCLC), doublet combinations of
platinum compounds (cisplatin or carboplatin)
with gemcitabine, vinorelbine, or taxanes (paclitaxel
or docetaxel) are reference regimens.1 When com-
pared head-to-head in phase III studies, these dou-
blets have shown comparable efficacy, with
differences in toxicity profiles.2-5 Cisplatin plus
gemcitabine, in a 3-week schedule, is an effective
widely used regimen for first-line treatment
of NSCLC.3,6

Pemetrexed is a potent inhibitor of thymi-
dylate synthase7,8 and other folate-dependent
enzymes, including dihydrofolate reductase
and glycinamide ribonucleotide formyl trans-
ferase.9 Pemetrexed is currently approved in
combination with cisplatin for first-line treat-
ment of malignant pleural mesothelioma10 and
as a single agent for second-line treatment of
advanced NSCLC.11

In phase II studies in chemotherapy-naive pa-
tients with NSCLC, pemetrexed in combination
with cisplatin or carboplatin has yielded efficacy re-
sults comparable with other platinum doublets.12-15
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Safety
Key hematologic grade 3 or 4 drug-related toxicities were signif-

icantly (P ! .001) lower for cisplatin/pemetrexed compared with
cisplatin/gemcitabine (neutropenia, 15% v 27%; anemia, 6% v 10%,
and thrombocytopenia, 4% v 13%, respectively). For cisplatin/pem-
etrexed versus cisplatin/gemcitabine, drug-related grade 3 or 4 febrile
neutropenia (1% v 4%, respectively; P! .002) and alopecia (all grades;
12% v 21%, respectively; P " .001) were also significantly lower,
whereas drug-related grade 3 or 4 nausea (7% v 4%, respectively;
P ! .004) was higher (Table 4). Safety within the histology groups was
generally consistent with the overall safety results.

There were no statistically significant differences in hospital ad-
missions or hospital days per patient observed between the study
arms. Patients on the cisplatin/pemetrexed arm versus the cisplatin/
gemcitabine arm received significantly fewer transfusions (16.4% v
28.9%, respectively; P " .001), including RBC transfusions (16.1% v
27.3%, respectively; P " .001) and platelet transfusions (1.8% v 4.5%,

respectively; P ! .002); the administration of erythropoietic (10.4% v
18.1%, respectively; P " .001) and granulocyte colony-stimulating
factors (3.1% v 6.1%, respectively; P ! .004) was significantly lower in
favor of cisplatin/pemetrexed.

There was no significant difference (P ! .387) between treat-
ment arms in the incidence of or reason for the 116 deaths (7%)
that occurred during study treatment. Each investigator catego-
rized the deaths as caused by study disease, possibly caused by
study drug, or as a result of other causes. Deaths attributed to study
drug toxicity were low and were similar between arms (nine pa-
tients [1.0%] for cisplatin/pemetrexed, and six patients [0.7%]
for cisplatin/gemcitabine).

Postdiscontinuation Therapies
Data regarding additional lines of therapy were prospectively

collected; decisions regarding which therapies to use were made by the
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Fig 2. Kaplan-Meier overall survival and
progression-free survival (PFS) curves for the
entire population, patients with nonsqua-
mous histology (adenocarcinoma plus large
cell), and patients with squamous histology.
CP, cisplatin/pemetrexed; CG, cisplatin/gem-
citabine; HR, hazard ratio.
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Terapia dirigida
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Evidencia

Erlotinib
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OPTIMAL (13,7 vs 4,6 meses)

Gefitinib

IPASS (9,5 vs 6,3 meses)

WJTOG 3405 (9,6 vs 6,6 meses)

NEJ002 (10,8 vs 5,4 meses)



Terapia de segunda linea

Consideracion de tratamientos previos

Estado organico y funcional

Extension de la enfermedad

Consideracion de terapia sistemica VS 
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(one responder) or 1 (five responders). Disease stage was
not as predictive of response, with four stage III responders
and two stage IV responders. The median duration of
response was 26.1 weeks (range, 23.7 to 31.0! weeks).
Time to progression was significantly longer for docetaxel-
treated patients overall (10.6 weeks v 6.7 weeks; P " .001),
and this effect was seen in patients treated at both dose
levels (docetaxel 100 mg/m2, P " .037; docetaxel 75
mg/m2, P " .004).
A comparison of survival for the entire chemotherapy and

BSC groups is shown graphically in Fig 1. The median
duration of survival for the chemotherapy arm was 7.0
months (95% confidence interval, 5.5 to 9.0 months) and
was 4.6 months (95% confidence interval, 3.7 to 6.0
months) for the BSC group (log-rank P " .047). The 1-year
survival rates for chemotherapy and BSC were 29% and
19%, respectively.
In Figs 2A and 2B, survival is compared separately for

patients who were treated with docetaxel 100 mg/m2 and
docetaxel 75 mg/m2, compared with the corresponding BSC
patients of the two phases of the trial. No difference in
survival was seen between the docetaxel 100 mg/m2 and
BSC arms (P " .780). However, survival in patients treated
with docetaxel 75 mg/m2 was significantly better than in
those treated with BSC (log-rank test, P " .01). The median
survival time of the docetaxel patients was 7.5 months,
compared with only 4.6 months for the BSC patients, and
1-year survival rates in the two groups were 37% and 12%,
respectively (!2 test, P " .003). In the docetaxel 75 mg/m2

part of the study, nine patients received chemotherapy after
docetaxel treatment (three in the docetaxel arm and six in
the BSC arm). The difference in survival in favor of
docetaxel remained significant even when these patients
were included in the analysis (log-rank, P " .039).

Table 2. Summary of Response and Survival

Parameter

Docetaxel
Best

Supportive
Care

Overall 75 mg/m2 100 mg/m2

No. % No. % No. %

Total no. of patients 103* 55 48* 100
Response*

CR — — — —
PR (ITT) 6 5.8 3 5.5 3 6.3
PR† 6 7.1† 3 7.1† 3 7.1† —
SD 44 42.7 26 47.3 18 37.5 —
PD 34 33.0 18 32.7 16 33.3 —
NE 19 18.4 8 14.5 11 22.9 —

— —
Duration of response, weeks

Median 26.1 26.1 23.9
Range 23.7-31.0! 25.0-26.9 23.7-31.0!

Survival
Median, months 7.0 7.5 5.9 4.6
Range
1-Year, % 29 37 19 19

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; NE, not evaluable.
*One patient in the docetaxel 100 mg/m2 group was excluded from the intent-to-treat population (ITT) because of unconfirmed NSCLC.
†Based on 84 patients with measurable lesions.

Fig 1. A comparison of survival of all patients treated with docetaxel and
all BSC patients.
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Cox modeling was undertaken to determine the impact of
several prognostic variables on survival. After adjustment
for the significant variables of performance status, tumor
stage, number of organs involved, number of prior chemo-
therapy regimens, and total baseline score on the Lung
Cancer Symptom Scale, treatment with docetaxel 75 mg/m2

was found to have a significant impact on survival (hazards
ratio, 0.484; P ! .004).

Toxicity

Six patients died within 30 days of receiving chemother-
apy, five in the high-dose and one in the low-dose docetaxel
arm, because of causes other than progressive disease.
Three patients suffered fatal febrile neutropenia after treat-
ment with docetaxel 100 mg/m2. Two patients, one at each
docetaxel level, developed pneumonia while they were not
neutropenic. Whether a period of neutropenia before the
onset of the pneumonia predisposed these patients to the
development of infection remains speculative and uncon-
firmed. The sixth patient died at home of an unknown cause
8 days after treatment with docetaxel 100 mg/m2.
The report of five possibly treatment-related deaths in the

first 49 patients on the chemotherapy arm of the study led to
a data and safety monitoring committee meeting to review
the protocol and to make recommendations for change.
Three deaths were clearly related to chemotherapy-induced
neutropenia, and for the remaining two, a definite relation-
ship to chemotherapy could not be established. Further-
more, no common prognostic factor, such as age or perfor-
mance status, could be identified to account for this unusual
number of toxic deaths. In view of these results, the protocol
was amended to reduce the initial planned dose of docetaxel
to 75 mg/m2 for the remainder of the trial.

In the docetaxel arm, a total of 451 treatment cycles was
administered. For the 49 patients treated at the 100-mg/m2

dose, the median number of cycles was only two (range, 1
to 17), and only 68% of cycles could be delivered at the
initial planned dose. The 55 patients treated with docetaxel
75 mg/m2 received a median of four treatment cycles. At
both doses, treatment could be delivered every 3 weeks in
approximately 90% of cycles.
For the patients who received chemotherapy, hemato-

logic toxicities are listed in Table 3. Grade 3 or 4 neutro-
penia occurred in 86% and 67% of patients treated with
docetaxel 100 mg/m2 and 75 mg/m2, respectively. Eleven
patients (22.4%) developed febrile neutropenia (three fatal
cases) at the higher dose, compared with only one patient
(1.8%) at the lower dose (no fatal cases). Grade 3 or 4
thrombocytopenia occurred in less than 1% of all chemo-
therapy cycles, and there were no episodes of clinical
bleeding in either chemotherapy group. Grade 3 or 4 anemia
occurred in 11 patients (10.6%): eight treated with docetaxel
100 mg/m2 and three treated with 75 mg/m2. Interestingly,
10.6% of the BSC patients reported grade 3 or 4 anemia as
well.
A summary of nonhematologic toxicities is listed in

Table 4 for all patients, including those in the BSC arm. It
is important to note that “toxicities” were seen in all
treatment groups, which serves to emphasize the point that
treatment-emergent symptoms may be disease-related rather
than treatment-related in this population of patients with
advanced cancer. For example, severe asthenia was seen
most frequently (28%) in the BSC group. Neurosensory
change occurred in every treatment arm and was most
common (3%) in the BSC arm, compared with 2% in each
of the two docetaxel groups. Nausea and vomiting were

Fig 2. A comparison of sur-
vival of (A) patients treated with
docetaxel 100 mg/m2 and corre-
sponding BSC patients and (B) pa-
tients treated with docetaxel 75
mg/m2 and corresponding BSC
patients.
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Otras opciones

Pemetrexed

Erlotinib

Gefitinib

Afatinib

Inhibidores de MetMAB


