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First-line Systemic Chemotherapy
in the Treatment of Advanced Non-Small Cell Lung Cancer:
Guideline Recommendations
J. Goffin, N, Coakley, C. Lacchetti, P.M. Ellis, Y.C. Ung, W.K. Evans,
and the Lung Cancer Disease Site Group (DSG)
A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO)
The 2010 guideline recommendations
REQUIRES AN UPDATE
This means that the recommendations require additional evidence but are relevant for
decision making.
Current Report Date: February 3, 2010
Original Report Date: May 22, 2009
QUESTIONS
What are the most effective chemotherapy treatment options in terms of overall survival,
quality of life (QOL), and response in the first-line management of advanced non-small cell
lung cancer (NSCLC)? Specifically, the following 12 questions are considered:
New Doublet Therapy
1) Does doublet chemotherapy consisting of a platinum agent plus a new agent improve
outcomes compared to doublets employing older agents?
2) Does doublet chemotherapy consisting of a platinum agent plus a new agent improve
outcomes compared to a new single agent alone or to a platinum agent alone?
3) Which doublet chemotherapy regimen consisting of a platinum agent plus a new agent is
most effective in improving clinical outcomes?
4) Does doublet chemotherapy consisting of a platinum agent plus a new agent improve
outcomes compared to non-platinum combination chemotherapy including a new agent?
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5)

Are new doublets containing cisplatin more effective than doublets containing
carboplatin?
Triplet Therapy
6) Does triplet chemotherapy consisting of a platinum agent plus new agents improve
clinical outcomes compared to doublet chemotherapy consisting of a platinum agent plus
a new agent?
Targeted Therapy
7) Does the addition of targeted therapy to doublet chemotherapy consisting of a platinum
agent plus a new agent improve outcomes compared to doublet chemotherapy consisting
of a platinum agent and a new agent?
Single New Agents
8) Is a single new agent superior to best supportive care (BSC)?
9) Is a single new agent superior to single-agent or doublet therapy including older agents?
10) Which single new agent is most effective?
Administration Schedule/Maintenance Doses
11) What is the optimal administration, duration, and timing of chemotherapy for advanced
NSCLC?
Therapy for Elderly Patients
12) Which single or doublet regimen is best for the elderly population?
TARGET POPULATION AND DEFINITIONS
This guideline targets adult and elderly patients with advanced NSCLC who have not
previously received chemotherapy. Advanced disease is defined as incurable stage IIIB and
stage IV. The patients studied in the chemotherapy trials were of good performance status,
typically Eastern Collaborative Oncology Group (ECOG) 0-1, and less frequently ECOG 2. Many
trials restricted eligibility to patients of less than a specified age. This guideline assesses
randomized studies of first-line chemotherapy regimens involving new drugs, including
cytotoxic and targeted agents. It defines a new agent as one of the following: docetaxel,
paclitaxel, vinorelbine, gemcitabine, pemetrexed, irinotecan, erlotinib, gefitinib, and
bevacizumab. Agents encountered in this report are listed in the table below. As a starting
point, it is generally considered that standard chemotherapy for eligible patients consists of a
combination of a platinum agent (cisplatin or carboplatin) plus one new agent (1).
INTENDED USERS
All those concerned with the care of lung cancer patients.
Agents, new and not new, considered in this evidence-based series.
Drug Class
Agents
Platinum agents
cisplatin, carboplatin
Taxanes
docetaxel*, paclitaxel*
Vinca alkaloids
vindesine, vinorelbine*, vinblastine
Antimetabolites
gemcitabine*, pemetrexed*
Alkylating agents
ifosfamide, mitomycin C
Topoisomerase inhibitors
irinotecan*, etoposide
EGFR TKI inhibitors
erlotinib*, gefitinib*
VEGF antibody
bevacizumab*
Antisense oligonucleotide
aprinocarsen
Abbreviations: EGFR TKI – epithelial growth factor receptor tyrosine kinase inhibitor; VEGF – vascular endothelial
growth factor antibody.
*New agents, as defined by this guideline.
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RECOMMENDATIONS AND KEY EVIDENCE
New Doublet Therapy
1. When using a platinum-based combination, a recommendation is made in favour of
combining a new agent with the platinum agent on the basis of modest improvements
in survival. This recommendation is consistent with those of other guidelines.
2. It is recommended that a platinum agent be added to a new chemotherapy drug for
suitable patients. This recommendation places a higher value on improved survival
than on increased toxicity.
3. There is no convincing evidence that any new agent in combination with platinum is
superior to any other platinum plus new-agent combination. The available data are
not sufficiently compelling to recommend the use of docetaxel or gemcitabine over
other new agents. When selecting a platinum and new chemotherapy regimen,
consideration should be give to toxicity, convenience, and cost.
4. A recommendation is made in favour of combining a platinum agent with a new drug
over using pairs of new agents. This recommendation places a greater value on the
probable modest increase in survival over increases in toxicity.
5. For patients receiving platinum-based doublet therapy, a recommendation in favour
of cisplatin over carboplatin is made based on a possible modest improvement in
survival and an improvement in response. However, given the poor prognosis in this
population, the relative toxicities and QOL differences should be given strong
consideration.
 One meta-analysis (2) and an additional four phase III trials (3-6) assessing combination
therapy that include a platinum agent have suggested improvements in response and
small improvements in survival when using new agents, over older agents.
 A meta-analysis (7) found that improved response and survival rates are achieved by
adding a platinum agent to a new agent, with some worsening of toxicity.
 Two meta-analyses (8,9) and several additional phase III studies have failed to
convincingly demonstrate improvements in one platinum-based new doublet over
another.
 One meta-analysis (10) has found a slight improvement in survival with platinum-based
regimens over non-platinum regimens, while a second, older meta-analysis has not
(11). Four additional studies (12-15) do not give consistent results.
 Two of three meta-analyses (16-18) suggest an improvement in survival using cisplatin
over carboplatin, but all found nausea and vomiting and nephropathy to be worse with
cisplatin and thrombocytopenia to be worse with carboplatin. QOL results were mixed.
Triplet Therapy
6. A recommendation is made against using combinations of three or more concurrent
non-targeted agents. This recommendation is based on increased toxicity rates
without improvement in survival.
 The American College of Chest Physician (ACCP) (2007) guideline (19) and six
additional trials not considered by that guideline suggest that employing three agents
concurrently offers improvements in response but not in survival, and that toxicity is
worse.
Targeted Therapy
7. a) The addition of bevacizumab to carboplatin plus paclitaxel in patients with
advanced NSCLC is a reasonable clinical option under the following conditions: the
patients should have a good performance status (ECOG 0-1), not have brain
metastases, dominant squamous cell histology or hemoptysis, and have no history of
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bleeding diathesis or coagulopathy. The dose of bevacizumab should follow study
ECOG 4599, at 15mg/kg.
 This recommendation is based on the clinically and statistically significant results
found in one clinical trial (24).
 It is unknown if the survival benefit of bevacizumab is exclusive to its use with
paclitaxel and carboplatin, but bevacizumab is not recommended in combination with
cisplatin and gemcitabine given the lack of survival benefit in the AVAiL trial (36).
 Despite this selected population, treatment related mortality appears higher in
patients treated with bevacizumab, and the risk-benefit ratio in patients >70 years of
age may be worse.
 The recommendation does not consider cost.
 The recommendation in favour of bevacizumab is consistent with the recommendation
of the ACCP (19).
b) A recommendation is made against using epidermal growth factor receptor tyrosine
kinase inhibitors (EGFR TKI) with doublet chemotherapy regimens outside of clinical
trials until future trials demonstrate the utility of their use in specific patient
subgroups.
 Four studies (20-23) have found no benefit to adding an oral EGFR TKI to new,
platinum-based doublet chemotherapy. One fully published study (24) and preliminary
results from a second study (25) adding bevacizumab, a monoclonal antibody directed
against vascular endothelial growth factor (VEGF), to new doublet therapy suggest an
improvement in response and survival. The population under study was restricted to
patients who had good performance status (ECOG 0-1), who did not have brain
metastases, dominant squamous cell histology, or hemoptysis, and who had no history
of bleeding diathesis or coagulopathy.
Single New Agent
A recommendation is made to use a new single agent over BSC alone, based on
modest improvements in survival and QOL. It should be noted that single agent
gemcitabine has not improved survival over BSC alone. This recommendation should
be considered in light of Recommendation 2 (above), which recommends that a
platinum agent be added to a new chemotherapy drug for suitable patients.
If a single agent is chosen instead of doublet therapy including platinum plus a new
chemotherapy drug (refer to Recommendation 2,) due to age, toxicity, or other
considerations, then a recommendation is made to use a new single agent in lieu of
older doublets containing platinum and either vindesine or etoposide. This
recommendation is premised upon similar survival with a likelihood of diminished side
effects but is based upon a relatively small number of patients.
No recommendation can be made favouring one new agent over another when
administering only one drug, with the exception of gemcitabine, which has not been
shown to improve survival in comparison to BSC.
 One guideline (26) and one meta-analysis (2) have found a survival improvement with a
single new agent over BSC.
 A meta-analysis (2) has demonstrated poorer response rates but no difference in oneyear survival using a single new agent over the combination of a platinum agent plus
an older non-platinum agent. Toxicity with the single agent was less.
 Three randomized studies, all involving patients ≥ 70 years of age, have found no
difference in survival comparing single agent use of gemcitabine, vinorelbine, or a
taxane (27-29).
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Administration Schedule/Maintenance Doses
a) A recommendation is made in favour of stopping first-line chemotherapy after a
maximum of 4 to 6 cycles have been completed. Although a survival benefit has not
been demonstrated for chemotherapy continued beyond 3 to 4 cycles, the majority of
trials were not powered to detect small differences. It should be noted that
chemotherapy given for longer than 3 to 4 cycles is likely to improve progression-free
survival, but there is some evidence of worsened toxicity and possible worsening of
QOL. Ongoing trials will offer further insight.
b) A recommendation against the standard use of weekly paclitaxel with a platinum
agent is made based on modest differences in toxicity and lack of evidence for
equivalent survival.
 A guideline (26), an abstract of a meta-analysis (30), and five separate randomized
trials have shown improvements in progression-free survival but no improvement in
survival and worse toxicity with greater than 3 to 4 cycles of chemotherapy.
 Trials assessing weekly rather than every three weekly paclitaxel with carboplatin
have not demonstrated equivalent survival but suggest less neuropathy (31,32)
Therapy for Elderly Patients
For most patients ≥ 70 years of age, a recommendation is made in favour of using a
single new agent over BSC. For patients who can tolerate combination therapy or
platinum agents, doublet therapy should be considered, based largely on
retrospective assessments of phase III studies involving platinum agents. The use of
chemotherapy in patients ≥80 years of age should be considered cautiously given the
lack of data. It should be noted that no trial in the elderly or otherwise has
demonstrated an improvement in survival using single-agent gemcitabine over BSC.
 Six phase III trials have been directed towards patients ≥ 70 years, with interpretation
of some trials by two guidelines (19,26) including an analysis of elderly subsets of
other randomized trials (19). Elderly patients derive survival benefit from one but
probably not two non-platinum agents. Subgroup analyses of platinum regimens
suggest patients ≥ 70 years have similar survival to younger patients despite more
frequent leucopenia.
CONCLUSION
The systematic review for this guideline reveals a dogged struggle to improve outcomes
for patients with NSCLC repaid by only modest gains. While statistical differences are often
robust, the small outcome differences, the multitude of trials, and the plethora of drug
permutations leave latitude for interpretation. As a result, it is appropriate to consider
patient values, performance status, and issues of toxicity, convenience, and cost when
making treatment decisions with an individual patient.
Data continue to support the use of a platinum agent plus a new agent as standard
treatment. Among new platinum doublets, no particular combination appears superior, and
any may be chosen. There does appear to be a survival advantage to cisplatin combinations
over carboplatin combinations, although the toxicity profile favours the latter. Non–platinumcontaining combination therapy with pairs of new agents appears to offer a slightly poorer
survival with less toxicity.
There is no advantage to adding a third cytotoxic agent or an EGFR TKI to conventional
doublet therapy. Conversely, the addition of bevacizumab, a monoclonal antibody directed
against VEGF, may improve survival when added to carboplatin and paclitaxel. However, the
population under study was restricted to patients who had good performance status (ECOG 0-
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1), who did not have brain metastases, dominant squamous cell histology or hemoptysis, and
who had no history of bleeding diathesis or coagulopathy. Although the results are reasonable
in this restricted population, and using the paclitaxel-carboplatin combination, data are
presently insufficient to recommend that bevacizumab be used in the general treatment of
incurable NSCLC based on the lack of a confirmatory trial and the toxicity and cost associated
with this agent.
While the use of a platinum agent plus a new agent is considered standard and offers
better survival than a single agent, the use of new single agents may be considered for some
patients 70 years of age and older, some patients with a performance status of two, or
patients for whom platinum therapy is contraindicated. Combinations of new agents are not
consistently superior to single agents, although these trials are relatively few and limited to
the elderly and poor performance status population.
The trials addressing the question of treatment duration are relatively small and
underpowered, and although progression-free survival may be increased by continuing firstline chemotherapy beyond four cycles, it is at the expense of worse toxicity and QOL. For this
reason, it is recommended that first-line therapy stop after four to six cycles.
Finally, emerging data published outside the search parameters of this systematic review
suggest that histology may be predictive for outcomes when using pemetrexed. Scagliotti et
al (33), in a first-line trial comparing cisplatin and pemetrexed to cisplatin and gemcitabine,
found that patients with non-squamous cell cancers had statistically and clinically significant
better survival with pemetrexed (n=1000; median 11.8 versus [vs.] 10.4 months, hazard ratio
[HR], 0.84; 95% confidence interval [CI], 0.70 to 0.94), while those with squamous carcinomas
had inferior survival with pemetrexed (n=172; median 6.2 vs. 7.4 months; HR, 1.56; 95% CI,
1.08 to 2.26). Two other randomized trials presented in abstract form, one in the second-line
setting (34) and one assessing maintenance therapy, are consistent with these findings (35).
These data are sufficiently compelling to recommend that pemetrexed not be used in the
treatment of squamous cell carcinomas for first-line treatment. The data are not sufficiently
compelling to recommend that pemetrexed be used preferentially over all other new agents
when using doublet therapy to treat adenocarcinoma as first-line treatment.
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