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SUMMARY

Objective: Platinum-based doublet chemotherapy is considered the standard of care for advanced non-small
cell lung cancer (NSCLC). However, prognosis after recurrent or progressive disease following first-line chemo-
therapy is usually poor. Maintenance chemotherapy, second line treatment and even third line chemotherapy
are available for patients with advanced NSCLC. Unfortunately, few patients are candidates for chemotherapy
beyond first line. The present study evaluated characteristics of patients with NSCLC and outcomes of the treat-
ment of their metastatic disease, with emphasis on second and third-line chemotherapy. Methods: This was a
retrospective observational study of 2,673 patients with metastatic, stage IV, non-small cell lung cancer admitted
for treatment in two Sao Paulo institutions. First-line chemotherapy was defined as the first chemotherapeutic
approach administered to the patient. Second and third-line chemotherapy were defined as the systemic treat-
ment administered after discontinuing first-line chemotherapy;, either for intolerance or for progressive or recur-
rent disease. Results: Most patients (57.9%) received first-line chemotherapy, and approximately 23.4% received
second-line and 8% third-line regimens. Only 2.5% received fourth-line chemotherapy. Median overall survival
(OS) was 8 months (95% CI: 8-9 months). At univariate analyses, gender (p < 0.05), histology, first-line che-
motherapy, objective response to first-line chemotherapy and second-line chemotherapy (p < 0.01) were prog-
nostic factors related to overall survival. At multivariate analysis, only performance status (p = 0.04), receiving
any second-line chemotherapy (p < 0.01) and response to first-line chemotherapy (p < 0.01) were independent
predictors of overall survival. Conclusion: Second-line chemotherapy is a therapeutic strategy that should be
considered for a selected group of patients. Performance status and response to first-line chemotherapy could be
determinant characteristics to select patients who might be treated beyond first-line chemotherapy.

Keywords: Carcinoma, non-small-cell lung; neoplasm metastasis; antineoplastic combined chemotherapy pro-

tocols; drug therapy; lung neoplasms.

Resumo

Quimioterapia em cancer de pulmao nao pequenas células metastatico
estadio IV: além da primeira linha

Objetivo: A quimioterapia dupla com base em platina consiste no tratamento padrdo para o cancer de pulmao
ndo pequenas células (CPNPC) avan¢ado. Contudo, o prognostico dos pacientes com doenga recorrente ou em
progressao apds a quimioterapia de primeira linha é ruim. Quimioterapia de manutengao, de segunda linha e até
de terceira linha sdo tratamentos vélidos para pacientes com CPNPC de estadio avangado. Infelizmente, poucos
pacientes sdo candidatos para o tratamento quimioterapico além daquele de primeira linha. O presente estudo
avalia as caracteristicas de pacientes com CPNPC e os resultados do tratamento da doenga metastética, com
énfase na quimioterapia de segunda e de terceira linha. Métodos: Este ¢ um estudo observacional e retrospectivo
de 2.673 pacientes com CPNPC metastatico, estiadio IV, admitidos para tratamento em duas instituigdes de Sao
Paulo, SP. A quimioterapia de primeira linha foi definida como a primeira abordagem quimioterdpica adminis-
trada ao paciente. Quimioterapias de segunda e de terceira linha foram definidas como tratamento sistémico ad-
ministrado ap6s a interrupgao da quimioterapia de primeira linha, seja por intolerancia ou por doenga em pro-
gressao ou recorrente. Resultados: A maioria dos pacientes (57,9%) foi submetida a quimioterapia de primeira
linha; aproximadamente 23,4% receberam quimioterapia de segunda linha e 8% de terceira. Apenas 2,5% foram
submetidos ao regime de quarta linha. A sobrevida global mediana (OS) foi de 8 meses (IC 95%: 8-9 meses). Na
andlise univariada, sexo (p < 0,05), histologia, quimioterapia de primeira linha, resposta imparcial & quimiotera-
pia de primeira linha e quimioterapia de segunda linha (p < 0,01) foram fatores prognosticos relacionados com
a sobrevida global. Na andlise multivariada, status de performance (p = 0,04), submissdo do paciente a qualquer
tipo de quimioterapia de segunda linha (p < 0,01) e resposta a quimioterapia de primeira linha (p < 0,01) foram
os unicos fatores independentes preditivos de maior sobrevida. Conclusao: A quimioterapia de segunda linha
¢ uma estratégia terapéutica a ser considerada em seletos grupos de pacientes. O status de performance e a res-
posta & quimioterapia de primeira linha poderiam ser alguns dos fatores determinantes durante o processo de
selegao dos pacientes que deverdo ser submetidos a regimes quimioterapicos além da primeira linha.

Unitermos: Carcinoma pulmonar de células ndo pequenas; neoplasias pulmonares; quimioterapia.
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INTRODUCTION

Lung cancer is one of the most common cancers around
the world. In 2008, lung cancer was responsible for 13%
(1.6 million) of the total cancer cases and 18% (1.4 million)
of the cancer deaths'. In USA, lung cancer remains the
leading cause of cancer-related mortality, with estimated
222,520 new cases and 157,300 deaths anticipated in 20102
In Brazil almost 30.000 new cases were expected to be di-
agnosed in 2010°. Non-small cell lung cancer (NSCLC) ac-
counts for approximately 80% of all cases'. Unfortunately
the majority of cases are detected in advanced stage®. This
is one of the reasons that explain the poor prognosis as-
sociated with NSCLC, where nearly 15% of the patients are
expected to survive beyond five years from the diagnosis®”.
Among patients with metastatic disease the prognosis is
dismal. In spite of advances in systemic therapies, the me-
dian survival time remains around 12 months’”. Nowadays,
platinum-based doublet chemotherapy is considered the
standard of care for advanced NSCLC. Results of systemic
treatment have shown increasing overall survival as well as
better quality of life. However, even with recent advances,
most patients present with relapsing or progressive disease
after first line chemotherapy. Prognosis after recurrent or
progressive disease following first-line chemotherapy is
usually poor. Patients who have relapsed after first line che-
motherapy and did not receive additional oncologic treat-
ment have a short overall survival, with a median around
three months'. New drugs, such as pemetrexede, docetaxel
and molecular targets agents have been recommended as
valid options for second line chemotherapy, with objec-
tive response rates around 10%, and significant increase in
overall survival, compared to best supportive care''. Nowa-
days, second line chemotherapy is considered standard
of care in the treatment of advanced NSCLC". The aims
of second line chemotherapy are palliation of symptoms,
improvement in quality of life, and increased survival. Al-
though many patients, in this clinical situation, have de-
teriorated performance status, studies have shown that up
to 40% would be candidates to receive second-line chemo-
therapy'>'*. The development of new regimens resulted in
a significant increase in the total time spent by patients
receiving chemotherapy. Maintenance chemotherapy, sec-
ond line treatment and even third line chemotherapy are
available for patients with advanced NSCLC. Due to poor
prognosis, physicians should select patients who are ad-
equate candidates to these prolonged treatments, mainly
in countries with limited economical resources. Murillo et
al.” studied the characteristics of chemotherapy given near
the end of life to advanced NSCLC patients in a community
setting. The authors found that 56% received second line
treatment, 26% received third line chemotherapy, 10% re-
ceived fourth line and 5% received fifth line chemotherapy
or greater. The most interesting finding of this study is that
almost 50% of the patients received chemotherapy in the

last month of life, and 20% received systemic treatment in
the last two weeks of the life. This can be explained by the
increase demand of patients and their relatives to receive
treatment, because they do not accept the inevitability of
progressive disease and death. Moreover probably physi-
cians tend to offer chemotherapy to patients that will not
have real advantages receiving this treatment, because they
are unable to predict life expectancy. Recognition of prog-
nostic factors in patients with advanced NSCLC candidates
to receive chemotherapy, mainly second and third lines
treatment, is fundamental to avoid futility of therapies.
The present study evaluateed patient characteristics of pa-
tients with NSCLC, and outcomes of the treatment of their
metastatic disease, with emphasis on second and third-line
chemotherapy.

METHODS

This was a retrospective observational study of patients
with metastatic, stage IV, non-small cell lung cancer admit-
ted for treatment in two institutions in Sao Paulo, Brazil,
dedicated to the treatment and research of cancer: Instituto
Arnaldo Vieira de Carvalho (IAVC) and Hospital AC Ca-
margo (HACC). The study was approved by the Research
Ethical Committee. Clinical data were reviewed from the
records of all adult patients from 1990 to 2008. The follow-
ing inclusion criteria were considered: cytological or his-
tological diagnosis of non-small cell lung cancer; stage IV;
and patients admitted for cancer management according to
clinical practice guidelines of each institution. According to
these inclusion criteria, 2,673 patients were considered for
the present study. The following clinical data were obtained
by reviewing individual records, registered in a consecu-
tive database: age, gender, performance status, histological
type, chemotherapy regimens and status at last follow-up.
Performance status was determined by Karnofsky index, ac-
cording to clinical data available in the records. Classifica-
tion of clinical staging was obtained from the records, based
on clinical notes or reports of imaging exams (chest, upper
abdomen CT and brain CT or MRI, and bone scan). First-
line chemotherapy was defined as the first chemotherapeu-
tic approach administered to the patient. Second and third-
line chemotherapy were defined as the systemic treatment
administered after discontinuing first-line chemotherapy,
either for intolerance or for progressive or recurrent disease.
Status of last follow-up was classified as alive without dis-
ease, alive with disease, dead from cancer, dead from other
causes, and as lost to follow-up patients who did not return
to institution for a period exceeding twice the interval sug-
gested by the assistant physician.

STATISTICAL ANALYSIS

The method of Kaplan-Meier was used to determine actu-
arial survival. Differences in survival were determined by
Breslow and log rank analyses. Overall survival time was
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defined as the interval between initial diagnosis of NSCLC
at each center and the date of last consultation or until death.
All statistical analyses were performed with SPSS 10.0 soft-
ware. The value of p < 0.05 was defined as significant.

REesuLTts

From 1990 to 2008, 2,673 patients with metastatic stage
IV . NSCLC had been admitted to either institution
(IAVC: 1887, HACC: 786). The median age of the patients
on admission was 63 (range 24-89; mean 62.1 + 2.5). Most
patients (1855 — 69.4%) were male. Performance status (KPS)
on admission was: < 70 (20.4%), 70 (28.6%), 80 (34.5%), 90
(8.3%), 100 (1.9%), unknown (6.3%). Adenocarcinoma was
the leading histologic subtype accounting for 32.9%, fol-
lowed by squamous-cell carcinoma (30.5%), large-cell un-
differentiated carcinoma (26.6%), and unspecified NSCLC
(10%). Median follow-up was 9.14 months (range 0-108
months). At the end of our study period, 69.7%, of all pa-
tients were dead, while 29.6% were still alive, and 0.7% had
no registered information on current status. Most patients
(57.9%) received first-line chemotherapy, and approximate-
ly 23.4% received second-line and 8% third-line regimens.
Only 2.5% received fourth-line chemotherapy. Of the evalu-
able patients that were submitted to first-line chemotherapy,
approximately 61.1% received a platinum-based regimen
(cisplatin or carboplatin) and 38.9% a non-platinum-based
therapy. Median number of cycles per patient was four
(range 1-9). On the other hand, when second-line chemo-
therapy was administered, approximately 4.9% patients re-
ceived a platinum-based regimen (cisplatin or carboplatin)
and over 95% a non-platinum regimen. The median num-
ber of administered cycles per patient was three (range 1-8).
Based on the heterogeneity of the drugs used in this clinical
setting, detailed data on toxicity were not evaluated in this
study. Information about response rates to chemotherapy
was determined from the records. The response rate to che-
motherapy according to the line of treatment was assessed.
Considering all patients submitted to first line of treatment,
79.3% had evaluable information in the records, 1.7% of
the evaluable patients had complete response to treatment
and 37% partial response, 11.3% had stable disease and 50%
progressive disease. From all patients submitted to second
line treatment, 81.6% had evaluable information in the re-
cords, 0.4% of those had complete response and 10% partial
response to treatment, 19.6% had stable disease and 70%
progressive disease. Considering all patients that received
third line chemotherapy, 83.6% had evaluable information
in the records, where no patient presented with document-
ed complete response, while 7% had partial response, 22.4%
stable disease, and 70.6% progressive disease.

Median overall survival (OS) was 8 months (95% CI:
8-9 months). As most chemotherapy in second and third
lines was administered after the year 2003, we com-
pared overall survival rates in two groups of patients:

Those admitted until December 2003 (n = 1,308), and
all patients admitted after January 2004 (n = 1,365).
There was no statistically significant difference in overall
survival between the two groups of patients (median sur-
vival: 7.9 months and 8.8 months, respectively, p = 0.088).

Univariate analyses of prognostic factors related to
overall survival are shown in Table 1. At multivariate
analysis, only performance status (p = 0.04), receiving any
second-line chemotherapy (p < 0.01) and response to first-
line chemotherapy (p < 0.01) were independent predictors

Table 1 - Univariate analysis of overall survival (since
admission) according patients characteristics

. Med.ian P p
ariable (:c:\:tv;sl) (log-rank) (Breslow)
Hospital
IAVC 8 0.06 0.06
HACC
Gender
Male 8 0.04 0.03
Female 9
Age
< 50 years 9 0.13 0.15
50 to 60 years 9
60 to 70 years 8
70 to 80 years 8
> 81 years 6
Performance status (KPS)
60 8 0.02 0.30
70 8
80 9
90 to 100 8
Histology
Squamous cell 8 <0.01 <0.01
Adenocarcinoma
Large cell carcinoma
First-line chemotherapy
Any chemotherapy 11 <0.01 <0.01
Best supportive care 4

Objective response to
first-line chemotherapy

Partial response 17 <0.01 <0.01
Stable disease

Progressive disease
Second-line chemotherapy

Any chemotherapy 17 <0.01 <0.01
None 6

Second-line chemotherapy
Any chemotherapy 18 <0.01 <0.01
None 6
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of overall survival. When all NSCLC patients who received
second and/or third-line chemotherapy were considered
as a separate group (Figures 1 and 2), overall survival was
significantly affected by age (p = 0.021), where patients
< 70 years old had a median survival of 19.7 months (range
16-22), compared to 11.3 months (range 8-13.7), and by ob-
jective response to first line chemotherapy (p = 0.013). Pa-
tients that achieved partial response following first-line che-
motherapy presented with median survival of 19.4 months
(range 15-24) after second and/or third-line chemotherapy,
compared to 8.8 months (range 6-10) for patients with no
objective response , or with progressive disease.

—o— Second-line chemotherapy
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Figure 1 — Estimated overall survival (since admission) of
patients that received second-line chemotherapy.
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Figure 2 — Estimated overall survival (since admission) of
patients that received third-line chemotherapy.

Discussion

The present observational study evaluated survival in pa-
tients with advanced NSCLC, related to systemic treat-
ment. This is the largest series of patients with advanced
NSCLC studied in our country. Patients included in the

study came from two different Brazilian centers special-
ized in cancer treatment, and probably do not reflect the
reality of community approaches in Brazil. Distribution
according to gender, age, Karnofsky performance status
and histologic type are similar to other studies that includ-
ed patients with advanced NSCLC'*". In the last two de-
cades, chemotherapy has been established as the standard
treatment for advanced NSCLG, in spite of its incurability
systemic treatment improve overall survival and quality
of life>**1. Since 1990, the availability of third generation
drugs (gencitabine, vinorelbine, paclitaxel, docetaxel and
irinotecan) as a CDDP-doublet have improved the results
of treatment for advanced NSCLC, as shown by Di Maio
et al.'”®in a recently published meta-analysis. More recently
new options as pemetrexed and molecular-target therapies
(bevacizumab, cetuximab, thyrosine-kinase inhibitors)
have been added to the therapeutic armamentarium to
improve results of treatment for advanced NSCLC"%. As
a consequence of the development of multiple new agents
with tolerable side effects, the length of chemotherapy for
patients with advanced NSCLC has been increasing, with
patients receiving chemotherapy beyond first-line drugs,
and even maintenance treatment after initial response. The
optimal combination of chemotherapy with target agents,
second and third-lines chemotherapy, maintenance treat-
ments and the efficacy of new agents remains a challenge.
Various characteristics have been used to customize the
systemic treatment, such as performance status, histologic
subtype, molecular markers and others. However the prog-
nosis remains poor, and one should be able to customize
the treatment, selecting patients to different systemic ap-
proaches. The efficacy of new chemotherapeutic regimens
should be assessed by several clinical endpoints, but over-
all survival remains as the most important in patients with
advanced NSCLC. An increasing number of patients
with advanced NSCLC remains in a good performance
status after progressing with first line chemotherapy, and
should be considered to additional treatments. In the pres-
ent study we included patients with advanced NSCLC and
58% of them received first line treatment. Almost 24% of
our patients received second-line treatment, 8% received
third-line and 2.5% received fourth-line of treatment, and
this represents a significant number of patients, consider-
ing that our series included patients since 1990, and sec-
ond line chemotherapy has became standard treatment
since 2004. Murillo et al.”® reported different results in a
series of patients with advanced NSCLC, 56% received
second-line chemotherapy, 26% of patients received third-
line, fourth-line chemotherapy was administered to 10%
of the patients, and 5% received fifth-line or greater. These
results were observed in a community oncology setting in
the USA, but different from the present study, the authors
included patients from 2000 to 2003, which could explain
higher rates of chemotherapy beyond first-line treat-
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ment. Based on previous studies**?!, FDA approved only
docetaxel, pemetrexed and erlotinib as options for sec-
ond line treatment. However different studies have been
published with different regimens of second-line chemo-
therapy, including iriontecan, mytomicin, gencitabine,
and even CDDP or carboplatin and other drugs®*. In the
present study, we could not analyze the regimens used as
second-line treatment due to great heterogeneity of agents.
This result is in agreement with our previous study that
showed significant heterogeneity of regimens used in the
treatment of patients with advanced NSCLC in Brazil”.
The development of new options to treat patients with ad-
vanced NSCLC lead to an increase in the length of treat-
ment, but the prognosis remains poor, with only few pa-
tients surviving more than 12 months. However a select
group of patients could be eligible to receive prolonged
treatment with benefits in terms of survival and palliative
care. Identifying prognostic factors is of enormous impor-
tance in order to select candidates to prolonged treatment,
and avoid futile chemotherapy for poor prognosis patients
that will not respond to treatment. Recently, different stud-
ies have been shown that wrong selection of patients lead
to chemotherapy administered near the end of life, with-
out benefits and probably these treatments have worsened
quality of life near the end®. Earle et al.®in 2004 described
results of a Medicare/Surveillance, Epidemiology, and End
Results (SEER) database of more than 8,000 chemotherapy
treated patients from 1993 to 1996 (53% of lung cancer).
The authors observed that 16% of patients received che-
motherapy within two weeks before death. More recently,
Di Maio et al.”, reported results of a series of 417 patients
with advanced NSCLC treated in community setting. The
results disclosed that 43% and 20% of the patients received
chemotherapy within two weeks and one month before
death, respectively. In the present study, we did not ana-
lyze the time of chemotherapy before death, but we have
identified prognostic factors in these patients, that could
help select patients to receive chemotherapy, even beyond
first-line treatment. Our prognostic analysis disclosed
that among 2,673 included patients, female gender, higher
performance status, histology non-large-cell carcinoma,
receive any chemotherapy, objective response to first-line
chemotherapy, and receive second-line chemotherapy
were determinants of better overall survival. However, at
multivariate analysis only performance status, second-line
chemotherapy and objective response to first-line che-
motherapy were independent determinants of prognosis.
Moreover, analysis of patients who received second and/
or third-line chemotherapy disclosed that age less than 70
years, and objective response after first-line chemotherapy
were determinant of better overall survival. Di Maio et al.'®
analyzed data from nine randomized trials that included
patients who received second-line chemotherapy. The au-
thors observed that overall survival was adversely influ-

enced by male gender, poor performance status, histology
adenocarcinoma, patients that received platinum, and not
obtaining objective response to first-line treatment® Based
in their results, a score system was proposed with the aim
of identify patients who will obtain better outcomes after
second-line chemotherapy. Other prognostic factors have
been studied for advanced NSCLC patients, such as mo-
lecular markers, that might be important even for select
chemotherapeutic agents®*2. In our study, we consider
only the importance of characteristics that can be evalu-
ated in patients in a community clinical practice. Better
overall survival for patients that received second-line che-
motherapy suggests that this therapeutic strategy should
be considered for a selected group of patients. Based on
the present results, performance status and response to
first-line chemotherapy could be determinant character-
istics to select patients who might be treated beyond first-
line chemotherapy. Proper patient selection could increase
the range of benefits of second/third line chemotherapy,
and avoid futile and costly systemic treatments. Further
studies should include also the impact of therapies beyond
first-line on quality of life of these patients, treated rou-
tinely off protocol.

REFERENCES

1. Jemal A, Siegel R, Xu J, Ward E. Cancer statistics, 2010. CA Can-
cer J Clin. 2010;60(5):277-300. Erratum in: CA Cancer ] Clin.
2011;61(2):133-4.

2. Jemal A, Bray E Center MM, Ferlay ], Ward E, Forman D. Global
cancer statistics. CA Cancer ] Clin. 2011;61(2):69-90. Erratum in:
CA Cancer J Clin. 2011;61(2):134.

3. Brasil. Ministério da Saude. Instituto Nacional de Cancer. Estimativa
2010: incidéncia de cancer no Brasil. [cited on 15 May 2011]. Rio de
Janeiro: INCA, 2009. Available from: http://www.inca.gov.br/estima-
tiva/2010/.

4. Younes RN, Schutz FA, Gross JL. Preoperative and pathological sta-
ging of NSCLC: retrospective analysis of 291 cases. Rev Assoc Med
Bras. 2010;56(2):237-41.

5. Ramalingam SS, Dahlberg SE, Langer CJ, Gray R, Belani CP, Brah-
mer JR, et al. Outcomes for elderly advanced stage non-small cell
lung cancer (NSCLC) patients (pts) treated with bevacizumab (B) in
combination with carboplatin (C) and paclitaxel (P): analysis of Eas-
tern Cooperative Oncology Group (ECOG) 4599 study. ] Clin Oncol
2007;26(1):60-5.

6. Suehisa H, Toyooka S. Adjuvant chemotherapy for completely resected
non-small-cell lung cancer. Acta Med Okayama. 2009;63(5):223-30.

7. Temel JS, Greer JA, Admane S, Gallagher ER, Jackson VA, Lynch
TJ, et al. Longitudinal perceptions of prognosis and goals of the-
rapy in patients with metastatic non-small-cell lung cancer: re-
sults of a Randomized Study of Early Palliative Care. J Clin Oncol.
2011;29(17):2319-26.

8. Sun HB, Wang SY, Ou W, Zhang BB, Yang H, Fang Q. The feasibili-
ty of adjuvant carboplatin and docetaxel in patients with curatively
resected locally advanced non-small cell lung cancer. Lung Cancer.
2010;68(3):403-8.

9. Tibaldi C, Mazzoni E, Arcabasso G, DIncecco A, Antonuzzo A,
Menconi G, et al. Cisplatin plus gemcitabine as adjuvant chemothe-
rapy for radically resected non-small-cell lung cancer: a pilot study.
Clin Lung Cancer. 2009;10(1):53-7.

10. Shepherd FA, Abratt R, Crino L, Green M, Sandler A, Steward W, et
al. The influence of gemcitabine and cisplatin schedule on response
and survival in advanced non-small cell lung cancer. Lung Cancer.
2000;30(2):117-25.

690

Rev Assoc Med Bras 2011; 57(6):686-691



CHEMOTHERAPY BEYOND FIRST-LINE IN STAGE |V METASTATIC NON-SMALL CELL LUNG CANCER

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hanna N, Shepherd FA, Fossella FV, Pereira JR, De Marinis F, von
Pawel ], et al. Randomized phase III trial of pemetrexed versus doce-
taxel in patients with non-small-cell lung cancer previously treated
with chemotherapy. ] Clin Oncol. 2004;22(9):1589-97.

Moro-Sibilot D, Vergnenegre A, Smit EF, Toy E, Parente B, Schmitz
S, et al. Second-line therapy for NSCLC in clinical practice: baseli-
ne results of the European SELECTTION observational study. Curr
Med Res Opin. 2010;26(11):2661-72.

Owonikoko TK, Ramalingam SS, Belani CP. Maintenance therapy for
advanced non-small cell lung cancer: current status, controversies,
and emerging consensus. Clin Cancer Res. 2010;16(9):2496-504.
Cafarotti S, Leuzzi G, Lococo F, Congedo MT. Mortality, morbidi-
ty and late survival in lung resection for non-small cell lung can-
cer in the elderly population. Interact Cardiovasc Thorac Surg.
2011;12(5):753.

Murillo JR Jr, Koeller J. Chemotherapy given near the end of life by
community oncologists for advanced non-small cell lung cancer.
Oncologist. 2006;11(10):1095-9.

Pirker R, Pereira JR, Szczesna A, von Pawel ], Krzakowski M, Ramlau
R, et al. Cetuximab plus chemotherapyi n patients with advanced
non-small-cell lung cancer (FLEX): an open-label randomised phase
III trial. Lancet 2009;373(9674):1525-31.

Guida C, Maione P, Rossi A, Bareschino M, Schettino C, Barzaghi
D, et al. Combined chemo-radiotherapy for locally advanced non-
small cell lung cancer: current status and future development. Crit
Rev Oncol Hematol. 2008;68(3):222-32.

Di Maio M, Chiodini P, Georgoulias V, Hatzidaki D, Takeda K,
Wachters FM, et al. Meta-analysis of single-agent chemothera-
py compared with combination chemotherapy as second-line
treatment of advanced non-small-cell lung cancer. J Clin Oncol.
2009;27(11):1836-43.

Botrel TE, Clark O, Clark L, Paladini L, Faleiros E, Pegoretti B.
Efficacy of bevacizumab (Bev) plus chemotherapy (CT) compared
to CT alone in previously untreated locally advanced or metastatic
non-small cell lung cancer (NSCLC): Systematic review and meta-
analysis. Lung Cancer. 2011;74(1):89-97.

Ku GY, Haaland BA, de Lima Lopes G Jr. Gefitinib vs. chemotherapy
as first-line therapy in advanced non-small cell lung cancer: meta-
analysis of phase III trials. Lung Cancer. 2011; May 10. [Epub ahead
of print]

Cohen MH, Johnson JR, Chattopadhyay S, Tang S, Justice R, Sridha-
ra R, et al. Approval summary: erlotinib maintenance therapy of ad-
vanced/metastatic non-small cell lung cancer (NSCLC). Oncologist.
2010;15(12):1344-51.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

De Marinis F, De Santis S, De Petris L. Second-line chemotherapy
for non-small cell lung cancer. Ann Oncol. 2006;17(Suppl 5):68-71.
Belani CP, Eckardt J. Development of docetaxel in advanced non-
-small-cell lung cancer. Lung Cancer. 2004;46(Suppl 2):S3-11.
Farina G, Longo F, Martelli O, Pavese I, Mancuso A, Moscetti L,
et al. Rationale for treatment and study design of TAILOR: a ran-
domized phase III trial of second-line erlotinib versus docetaxel in
the treatment of patients affected by advanced non-small-cell lung
cancer with the absence of epidermal growth factor receptor muta-
tions. Clin Lung Cancer. 2011;12(2):138-41.

Ibrahim EM, Abouelkhair KM, Al-Masri OA, Chaudry NC, Ka-
zkaz GA. Cetuximab-based therapy is effective in chemotherapy-
naive patients with advanced and metastatic non-small-cell lung
cancer: a meta-analysis of randomized controlled trials. Lung.
2011;189(3):193-8.

Zhang X, Zang J, Xu J, Bai C, Qin Y, Liu K, et al. Maintenance
therapy with continuous or switch strategy in advanced non-small-
cell lung cancer: a systematic review and meta-analysis. Chest.
2011;140(1):117-26.

Naime FE Younes RN, Kersten BG, Anelli A, Beato CA, Andrade RM,
et al. Metastatic non-small cell lung cancer in Brazil: treatment het-
erogeneity in routine clinical practice. Clinics. 2007;62(4):397-404.
Earle CC, Neville BA. Under use of necessary care among cancer
survivors. Cancer. 2004;101(8):1712-9.

Di Maio M, Lama N, Morabito A, Smit EF, Georgoulias V, Takeda
K, et al. Clinical assessment of patients with advanced non-small-
cell lung cancer eligible for second-line chemotherapy: a prognos-
tic score from individual data of nine randomised trials. Eur ] Can-
cer. 2010;46(4):735-43.

Goldstraw P, Ball D, Jett JR, Le Chevalier T, Lim E, Nicholson AG,
et al. Non-small-cell lung cancer. Lancet. 2011 May 10. [Epub
ahead of print]

Qian Q, Zhan P, Yu L, Shi Y, Cheng ], Wei S, et al. Baseline levels
and decrease in serum soluble intercellular adhesion molecule-1
during hemotherapy predict objective response and survival in pa-
tients who have advanced non-small-cell lung cancer. Clin Lung
Cancer. 2011;12(2):131-7.

Donnem T, Andersen S, Al-Saad S, Al-Shibli K, Busund LT,
Bremnes RM. Prognostic impact of angiogenic markers in non-
small-cell lung cancer is related to tumor size. Clin Lung Cancer.
2011;12(2):106-15.

Rev Assoc Med Bras 2011; 57(6):686-691

691



