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A B S T R A C T

Purpose
To determine the role of adjuvant chemotherapy and radiation therapy in patients with completely
resected stage IA-IIIA non–small-cell lung cancer (NSCLC).

Methods
The Cancer Care Ontario Program in Evidence-Based Care and the American Society of Clinical
Oncology convened a Joint Expert Panel in August 2006 to review the evidence and draft
recommendations for these therapies.

Results
Available data support the use of adjuvant cisplatin-based chemotherapy in completely resected
NSCLC; however, the strength of the data and consequent recommendations vary by disease
stage. Adjuvant radiation therapy appears detrimental to survival in stages IB and II, with a possible
modest benefit in stage IIIA.

Conclusion
Adjuvant cisplatin-based chemotherapy is recommended for routine use in patients with stages
IIA, IIB, and IIIA disease. Although there has been a statistically significant overall survival benefit
seen in several randomized clinical trials (RCTs) enrolling a range of people with completely
resected NSCLC, results of subset analyses for patient populations with stage IB disease were not
significant, and adjuvant chemotherapy in stage IB disease is not currently recommended for
routine use. To date, very few patients with stage IA NSCLC have been enrolled onto RCTs of
adjuvant therapy; adjuvant chemotherapy is not recommended in these cases. Evidence from
RCTs demonstrates a survival detriment for adjuvant radiotherapy with limited evidence for a
reduction in local recurrence. Adjuvant radiation therapy appears detrimental to survival in stage IB
and II, and may possibly confer a modest benefit in stage IIIA.
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INTRODUCTION

This clinical practice guideline addresses two princi-
pal questions related to the treatment of patients
with non–small-cell lung cancer (NSCLC). First,
what is the benefit in terms of overall survival and
role of adjuvant chemotherapy in patients with
completely resected stage I-IIIA NSCLC? Second,
what is the benefit in terms of overall survival and
role of adjuvant radiation therapy in patients with
completely resected stage I-IIIA NSCLC?

Lung cancer is the leading cause of cancer death
in the western world. In the United States, 213,000
new cases of lung cancer are expected in 2007, and

more than 160,000 individuals are expected to die as
a result of the disease.1 Approximately 85% of all
cases of lung cancer are of the non–small-cell type.2

For many years, surgery alone has been the
standard treatment for patients with stage I-IIIA
NSCLC. Even with complete resection, 5-year sur-
vival rates are disappointing and range from 67% for
T1N0 (IA) disease, to 23% for patients with T1-3N2
(IIIA).3 Relapse most often occurs at distant sites,
suggesting that NSCLC is commonly a systemic dis-
ease at diagnosis. To improve survival for patients
with resectable NSCLC, clinicians have examined
the use of chemotherapy and radiation therapy in
both the preoperative (neoadjuvant or induction)
and postoperative (adjuvant) settings.
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Until recently, the benefit of adjuvant chemotherapy in stage
I-IIIA NSCLC patients was uncertain. Many small underpowered
trials of postoperative chemotherapy failed to demonstrate a signifi-
cant survival benefit and larger multicenter trials yielded conflicting
results. In addition, there has been uncertainty concerning the role of
postoperative thoracic irradiation in these patients. Recent data have
clarified these issues and this guideline serves to provide an evidence
basis for the role of postoperative chemotherapy and radiotherapy in
completely resected (R0 resection) stage I-IIIA NSCLC patients. This
guideline does not address the role of postoperative therapy for
NSCLC patients with positive margins (ie, microscopic residual dis-
ease, R1 resection) or macroscopic residual disease (R2 resection),
given that the trials that formed the evidence base for this guideline did
not include such patients. The use of postoperative tegafur and uracil
(UFT) is not included in this guideline; although survival improve-
ment has been reported in postoperative UFT Japanese trials,4 there
have been no confirmatory trials in Western populations. This guide-
line did not review randomized neoadjuvant trials and focused only
on the use of postoperative chemotherapy. The guideline recommen-
dations are summarized in Table 1.

Clinical Practice Guidelines

Practice guidelines are systematically developed statements to
assist practitioners and patients with appropriate health care deci-
sions for specific clinical circumstances.5 Attributes of good guide-
lines include a multidisciplinary process of development and
critical review of all relevant evidence. Guidelines may be useful in
producing better care and decreasing its cost. Specifically, utiliza-
tion of clinical practice guidelines may provide improvements in
outcomes, improvements in medical practice, a means for mini-
mizing inappropriate practice variation, decision support tools for
practitioners, points of reference for medical orientation and edu-
cation, criteria for self-evaluation, indicators and criteria for exter-
nal quality review, assistance with reimbursement and coverage
decisions, and criteria for use in credentialing decisions.

In formulating recommendations for the use of adjuvant ther-
apy for patients with stage I-IIIA NSCLC, Cancer Care Ontario

(CCO) and the American Society of Clinical Oncology (ASCO)
considered these tenets of guideline development, emphasizing
review of data from controlled clinical trials. However, it is impor-
tant to emphasize that practice guidelines cannot always account
for individual variation among patients. They are not intended to
supplant physician judgment with respect to particular patients or
special clinical situations, and cannot be considered inclusive of all
proper methods of care or exclusive of other treatments reasonably
directed at obtaining the same result. Accordingly, ASCO and
CCO consider adherence to these guidelines to be voluntary,
with the ultimate determination regarding their application to
be made by the physician in light of each patient’s individual
circumstances. In addition, these guidelines describe adminis-
tration of therapies in clinical practice; they cannot be assumed
to apply to interventions performed in the context of clinical
trials, given that clinical studies are designed to test innovative
therapies in a disease for which better therapy is needed. In that
guideline development involves a review and synthesis of the
latest literature, a practice guideline also serves to identify im-
portant questions for further research and those settings in
which investigational therapy should be considered.

METHODS

Panel Composition

CCO and ASCO convened a Joint Expert Panel consisting of
experts in clinical medicine, clinical research, health services re-
search, and related disciplines (biostatistics, medical decision-
making, patient-physician communication) with a focus on
expertise in lung cancer. Patient representatives were also included
on the Panel. The clinical experts represented medical oncology,
radiation oncology, and surgical oncology. A steering committee
under the auspices of the Health Services Committee (HSC) and
the CCO Program in Evidence-Based Care (PEBC) Lung Cancer
Disease Site Group (DSG) chose Panel participants for the clinical
practice guideline development process. The Panel participants are
listed in Appendix Table A1.

Literature Review and Analysis

CCO systematic reviews on adjuvant chemotherapy and adjuvant
radiation therapy. The CCO Lung DSG first published a systematic
review on the role of adjuvant radiation therapy and chemotherapy in
patients with stage II or IIIA resected NSCLC in 1997.6 More recently,
two separate systematic reviews were undertaken by CCO to update
the original systematic review: one on adjuvant chemotherapy for
patients with stage I-IIIA completely resected NSCLC, and one on
adjuvant radiation in patients with stage II or IIIA completely resected
NSCLC. These systematic reviews have been published elsewhere and
serve as the primary source of evidence for this practice guideline.7-11

CCO-ASCO Panel literature review and analysis. CCO-PEBC
staff updated the literature searches in August 2006, before the joint
CCO-ASCO Panel meeting. Articles were included in the CCO-PEBC
systematic reviews of chemotherapy (or radiation therapy) for NSCLC
if they were in the following categories:

1. Evidence-based practice guidelines addressing the role of post-
operative chemotherapy (or radiation therapy) following complete
resection of NSCLC and published since 2000 (to identify trials pub-
lished since the prior systematic review), or

Table 1. Summary of Recommendations for Adjuvant Cisplatin-Based
Chemotherapy and Adjuvant Radiotherapy

Stage
Summary of Recommendations for Adjuvant Cisplatin-

Based Chemotherapy

IA Adjuvant chemotherapy is not recommended.
IB Adjuvant cisplatin-based chemotherapy is not

recommended for routine use.
IIA Adjuvant cisplatin-based chemotherapy is recommended.
IIB Adjuvant cisplatin-based chemotherapy is recommended.
IIIA Adjuvant cisplatin-based chemotherapy is recommended.
General The use of adjuvant chemotherapy regimens that include

alkylating agents is not recommended as these agents
have been found to be detrimental to survival.

Summary of Recommendations for Adjuvant
Radiotherapy

IA/B and IIA/B Adjuvant radiation is not recommended.
IIIA Adjuvant radiation therapy is not recommended for

routine use because of the lack of prospective,
randomized clinical trial data evaluating its efficacy. A
clinical trial is underway to determine the advisability of
its routine use.
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2. Randomized controlled trials (RCTs) or meta-analyses that
(a) compared postoperative chemotherapy (or radiation ther-

apy) versus surgery without chemotherapy (or radiation therapy) in
patients with completely resected NSCLC;

(b) reported overall survival or disease-free survival as a main
outcome; or

(c) were published in peer-reviewed journals or reported in a
conference abstract.

Articles published in a language other than English were ex-
cluded. Articles lacking information on the stage distribution of the
study population were also not considered. Studies involving alkylat-
ing chemotherapy agents, alone or in combination with nonplatinum
agents, or involving immunotherapy were not included. Complete
details of the literature search strategies and databases searched in the
systematic review for adjuvant chemotherapy (or radiation therapy)
are outlined in other publications.7-11

Consensus Development Based on Evidence

The CCO systematic reviews on adjuvant chemotherapy and
radiation therapy were circulated to the CCO-ASCO Joint Panel
members in August 2006 for review. The Panel also reviewed the
new evidence that had emerged since the completion of the CCO
systematic reviews, refined the questions to be addressed by the
guideline, and developed recommendations at a meeting at the
ASCO Headquarters Office (Alexandria, VA) in August 2006. A
draft version of the guideline was circulated to the four cochairs of
the Joint Panel in February 2007 for review and approval. Addi-
tional work on the guideline was completed via teleconferences
with Panel members. A revised version was circulated to all Panel
members in April 2007 for final review and approval. The draft
guideline was disseminated to practitioners in Ontario, Canada,
and in the United States for external review.

External Review

Both the CCO-PEBC and ASCO conducted an external review
of the recommendations in this guideline. The initial systematic
review and practice guideline developed by CCO were distributed
to practitioners in Ontario, Canada, for review in October 2004.
Feedback was obtained through a mailed survey accompanying the
guideline, in which practitioners could rate a number of items,
including the quality of the review, whether or not they agreed with
the recommendations, and whether they would follow the recom-
mendations in their own practice. Written feedback was also en-
couraged. Feedback from external reviewers was also solicited by
ASCO. ASCO distributed the guideline draft to six oncologists and
two patient advocates and asked them to complete a similar form
to that employed in the CCO practitioner feedback process. The
content of the guideline and manuscript were reviewed and ap-
proved by the ASCO HSC, the ASCO Board of Directors, and by
the CCO Report Approval Panel before dissemination.

TNM Staging System for NSCLC

The stages of NSCLC were defined using the TNM staging
system (Table 2).

Summary of Outcomes Assessed

The primary outcome of interest was overall survival.

RESULTS

Adjuvant Chemotherapy

Literature search results. The systematic review conducted by
members of CCO’s Lung DSG identified eight meta-analyses,4,12-22

and 16 RCTs involving intravenous platinum-based chemothera-
py23-40 relevant to this guideline. Detailed summaries of the trial char-
acteristics and results have been published elsewhere.7,8 Summaries of
the survival outcomes for trials, comparing surgery alone to surgery
followed by platinum-based chemotherapy, are presented in Table 3
(small trials with fewer than 150 patients) and Table 4 (large trials with
more than 150 patients). Updated publication or abstract results are
included where available; the search identified two updates of trials of
therapy that were published in abstract form after the completion of
the CCO guidelines.20,21,38,39

The Lung DSG decided not to perform a meta-analysis on trials
of postoperative chemotherapy because of the availability of a large
individual patient data meta-analysis conducted by the NSCLC Col-
laborative Group in 1995,12 and updated in 2007.22

WHAT IS THE ROLE OF ADJUVANT CHEMOTHERAPY

IN STAGE I-IIIA COMPLETELY RESECTED NSCLC?

Evidence summary and recommendations. The results from two
(unpublished) large-sample individual patient pooled analysis20-22

and the reported data from five published RCTs 33,34,36,38-40 form the
basis of the following recommendations on the appropriateness of
adjuvant chemotherapy in resected NSCLC.

Overall conclusions. The two recent pooled analyses and three of
five RCTs found an overall survival benefit associated with cisplatin-
based therapies, and these data support its use in this setting. These
studies comprised primarily patients with stages IA-IIIA disease. The
following section provides stage-specific clinical guidance that is pred-
icated on subanalyses from these studies.

Stage IA. Adjuvant chemotherapy is not recommended for pa-
tients with completely resected stage IA NSCLC. There is little evi-
dence available on the effectiveness of adjuvant cisplatin-based
chemotherapy, given that fewer than 350 stage IA patients were in-
cluded in the reviewed studies.

Stage IB. Adjuvant chemotherapy is not recommended for rou-
tine use for patients with completely resected stage IB NSCLC. Neither
the Lung Adjuvant Cisplatin Evaluation (LACE) meta-analysis20,21

nor any of the recently published large RCTs (ie, National Cancer
Institute of Canada Clinical Trials Group JBR.10 [NCIC-CTG
JBR.10],36 Adjuvant Navelbine International Trialist Association trial

Table 2. Staging for NSCLC Using the TNM System

Stage T N M

I A 1 0 0
I B 2 0 0
II A 1 1 0
II B 2 1 0

3 0 0
III A 3 1 0

1-3 2 0

Abbreviations: NSCLC, non–small-cell lung cancer; T, primary tumor; N,
regional lymph nodes; M, distant metastasis.
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[ANITA],40 International Adjuvant Lung Cancer Trial [IALT],34 and
Adjuvant Lung Project Italy33 [ALPI]) has shown a significant overall
survival benefit for cisplatin therapy in stage IB subgroups. The pooled
analysis reported a nonsignificant pooled hazard ratio (HR � 0.93;
95% CI, 0.78 to 1.10) for overall survival across five large trials (the
above-mentioned four trials, plus the Big Lung Trial,42 which did not
meet the inclusion criteria for this report). The (unpublished) Cancer
and Leukemia Group B (CALGB) 9633 trial was composed entirely of
stage IB patients, and has not observed a significant overall survival
advantage for paclitaxel/carboplatin adjuvant therapy (HR � 0.80;
P � .10).38,39 However, the trial reported a significant benefit in terms
of disease-free survival and found significant overall and disease-free
survival advantages in an unplanned subset analysis of patients with
tumors � 4 cm (HR � 0.66; 90% CI, 0.045 to 0.97, and HR � 0.62;
90% CI, 0.44 to 0.89, respectively).39

The recently reported updated Medical Research Council (MRC)
meta-analysis did find a significant benefit of adjuvant chemotherapy
in stage I disease, but these results may reflect the inclusion of Asian
trials, in which a disproportionate number of women with adenocar-
cinoma were treated with UFT-based regimens.22

Stage II. Adjuvant cisplatin-based chemotherapy is recom-
mended for patients with completely resected stage II NSCLC. The
LACE pooled analysis,20,21 updated MRC individual patient data
meta-analysis,22 NCIC-CTG JBR.1036 and ANITA40 all support the

administration of adjuvant cisplatin-based chemotherapy in combi-
nation with vinorelbine. The LACE pooled analysis, ANITA, and
NCIC-CTG JBR.10 trial all reported superior overall survival (pooled
HR � 0.83 and 95% CI, 0.73 to 0.95; HR � 0.71 and 95% CI, 0.49 to
1.03; and HR � 0.59 and 95% CI, 0.42 to 0.85, respectively).

Stage IIIA. In patients with completely resected stage IIIA
NSCLC, adjuvant cisplatin-based chemotherapy is recommended.
The LACE meta-analysis20,21 found a significant benefit for cisplatin
therapy in stage III patients in its pooled analysis (pooled HR � 0.83;
95% CI, 0.73 to 0.95). Two trials (IALT34 and ANITA40) reported
significant overall survival benefits associated with adjuvant chem-
otherapy in stage IIIA disease. For the subgroup of stage IIIA patients
in ANITA (n � 325), HR � 0.69 (95% CI, 0.53 to 0.90), and the result
for the IALT trial (n � 728) was HR � 0.79 (95% CI, 0.66 to 0.95).

Use of alkylating agents. The use of adjuvant chemotherapy
involving alkylating agents is not recommended because it has been
found to shorten survival. The 1995 NSCLC Collaborative Group
individual-patient meta-analysis (n � 9,387) found a statistically sig-
nificant survival disadvantage associated with the use of postoperative
chemotherapy involving alkylating agents.12

Types of chemotherapy agents and regimens. The majority of
published trials utilized cisplatin-based chemotherapy. The CALGB
9633 trial of carboplatin-based therapy has been reported in abstract
form only.38,39 The adjuvant chemotherapy reported in the other trials

Table 3. Randomized Cisplatin-Based Adjuvant Chemotherapy Trials Enrolling Fewer Than 150 Patients

Trial Stage % of Patients Intervention(s)
No. of Patients

Assessable
Overall Survival
(5 years, %)�

Disease-Free Survival
(5 years, %)�

Ichinose et al, 199123 I 60 S � PAPe/CAP-M/PVds 41 61 54
II 19 S

IIIA 21 45 58 50
Niiranen et al, 199224 I† 90 S � CAP 54 67 65

II† 2 S 56 56 48

III† 8
Feld et al, 199325 LCSG 801 T1N1 16 S � CAP 136 53 NR

T2N0 84 S 133 57
Ohta et al, 199326 JCOG IIIA 100 S � PVds 90 35 37‡

S 91 41 42‡
Dautzenberg et al, 199527 I 3 S � CAPVcL � RT 138 18 22

II 26 S � RT 129 19 24
III 71

Lee et al, 199528 (abstract) II 34 S � PE � RT 33 16.6 NR
IIIA 66 S � RT 32 26.2

Mineo et al, 200130 pIB 100 S � PE 33 63 59

S 33 45 30

Lee et al, 200331,32 (abstract) N0-1 79 S � PV � RT 69 NR 72§
N2 21 S � RT 68 55§

Tada et al, 200435 JCOG 9304 I-II� 71 S �PVds 59 28 18.3
III� 29 S 60 36 16.1

Park et al, 200537 IA 18 S � MVbP 59 81 89

IB 82 S 59 75 65

NOTE. Values in bold are significant at a 95% level of confidence (ie, P � .05).
Abbreviations: S, surgery; PAPe, cisplatin, adriamycin, pepleomycin; CAP-M, cyclophosphamide, adriamycin, cisplatin, mitomycin; PVds, cisplatin, vindesine; LCSG,

Lung Cancer Study Group; JCOG, Japan Clinical Oncology Group; CAP, cyclophosphamide, doxorubicin, cisplatin; CAPVcL, cyclophosphamide, doxorubicin, cisplatin,
vincristine, lomustine; RT, radiotherapy; PE, cisplatin, etoposide; PV, cisplatin, vinorelbine; MVbP, mitomycin, vinblastine, cisplatin.

�Survival values without percentages are median survival values (months).
†All T1-3N0.
‡Percent overall survival at 3 years.
§2-year disease-free survival results.
�All pN2.
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included in this guideline consisted of platinum-based regimens, and
included cisplatin, mitomycin, and vindesine; cisplatin and etoposide;
cisplatin and vinorelbine; cisplatin and vinblastine; cisplatin and vin-
desine; and carboplatin and paclitaxel (Table 5). NCIC-CTG JBR.10,
IALT, and ANITA trials achieved a statistically and clinically signifi-
cant survival benefit for adjuvant chemotherapy using vinorelbine
combined with cisplatin. The LACE meta-analysis found an overall
survival benefit associated with the cisplatin plus vinorelbine combi-
nation (HR � 0.80; 95% CI, 0.70 to 0.91) that was marginally (though
not statistically significantly) better than that of other drug combina-
tions (P � .10).20,21 The updated MRC meta-analysis22 found an
overall survival benefit for chemotherapy (HR � 0.86; 95% CI, 0.81 to
0.93; P � .000001), with 22 of 30 trials or approximately 70% of
patients receiving a cisplatin-based regimen. Analysis by type of regi-
men did not vary or significantly alter the hazard rate. It is unknown
whether other doses and schedules of administration of these agents
will produce similar benefits. One of the drawbacks to a recommen-

dation favoring the cisplatin plus vinorelbine regimen used in both the
NCIC-CTG JBR.10 and ANITA trials is that it involves weekly admin-
istration of vinorelbine during 16 weeks (four cycles). Analysis of
compliance with adjuvant chemotherapy in the NCIC-CTG JBR.10
trial found the median administered dose of cisplatin was 84% of the
maximum intended, whereas the median administered dose of vi-
norelbine was only 52%.46 Patients were less likely to complete chem-
otherapy if they had undergone pneumonectomy, were older, or were
female. A recent randomized trial published in abstract form has
demonstrated that, in advanced NSCLC, the more convenient 3-week
cycle of vinorelbine on days 1 and 8 and cisplatin on day 1 has better
tolerance and similar efficacy to the regimen administered in the
adjuvant setting described above.47 The Panel recommends the use
of the cisplatin plus vinorelbine in the dose and schedule that yielded
the greatest survival benefit in NCIC-CTG JBR.10 (ie, cisplatin
50 mg/m2 on days 1 and 8 every 4 weeks for four cycles, and vinorel-
bine 25 mg/m2 weekly for 16 weeks for four cycles). However, if

Table 4. Meta-Analyses and Randomized Cisplatin-Based Adjuvant Chemotherapy Trials Enrolling More Than 150 Patients, Published After the
1995 NSCLC Meta-Analysis

Reference

No. of
Patients

Assessable Stage
% of

Patients Agent RT�

Overall Survival

Overall

Stage

IB II IIIA

HR 95% CI HR 95% CI HR 95% CI HR 95% CI

Meta-analyses
Stewart et al, 2007,22 8,147 I 65 NA No 0.87 0.81 to 0.93 NR NR NR

NSCLCCG (abstract) II 16
IIIA 17
IIIB 1

Pignon et al, 2006,20,21 4,584 IA 8 NA No 0.89 0.82 to 0.96 0.93 0.78 to 1.10 0.83 0.73 to 0.95 0.83 0.73 to 0.95

LACE (abstract) IB 30
II 35
III 27

Randomized trials
Keller et al, 2000,29 488 II 41 PE Yes 0.93 0.74 to 1.18 NA NS† NS†

ECOG 3590 IIIA 58
Scagliotti et al, 2003,33 1,088 I 39 MVdsP Yes 0.96 0.81 to 1.13 0.97‡ 0.71 to 1.33 0.80 0.60 to 1.06 1.06 0.82 to 1.38

ALPI II 33
IIIA 28

Arriagada et al, 2004,34 1,867 pI 36 P � E/V/
Vb/Vds

Yes 0.86 0.76 to 0.98 0.95§ 0.74 to 1.23 0.93§ 0.72 to 1.20 0.79§� 0.66 to 0.95

IALT pII 24
pIII 39

Winton et al, 2005,36 482 IB 45 PV No 0.69 0.52 to 0.91 0.79¶ 0.77 to 1.95 0.59 0.42 to 0.85 NA
NCIC-CTG JBR.10 IIA 15

IIB 40
Strauss et al, 2006,38,39

CALGB 9633 (abstract)
344 IB 100 TCb No 0.80# 0.60 to 1.07 0.80# 0.60 to 1.07 NA NA

Douillard et al, 200640 829 IB 36 PV Yes 0.80 0.66 to 0.96 1.10 0.76 to 1.57 0.71 0.49 to 1.03 0.69 0.53 to 0.90

ANITA II 24
IIIA 39

NOTE. Values in bold are significant at a 95% level of confidence (ie, P � .05).
Abbreviations: NSCLC, non–small-cell lung cancer; HR, hazard ratio; RT, radiotherapy; CG, collaborative group; NA, not applicable; LACE, Lung Adjuvant Cisplatin

Evaluation; ECOG, Eastern Cooperative Oncology Group; P, cisplatin; E, etoposide; NS, value of HR not statistically significantly different from 1.0; ALPI, Adjuvant
Lung Project Italy; M, mitomycin; Vds, vindesine; IALT, International Adjuvant Lung Cancer Trial; p, pathologically documented stage; Vb, vinblastine; NCIC-CTG,
National Cancer Institute of Canada Clinical Trials Group; V, vinorelbine; CALGB, Cancer and Leukemia Group B; TCb, paclitaxel, carboplatin; ANITA, Adjuvant
Navelbine International Trialists Association trial.

�Radiotherapy was administered to some patients, by center choice.
†The values and/or CIs were not reported in the publications.
‡Stage I tumors.
§Values reported in a separate publication.41

�Stage III tumors. In the IALT trial, 91% of stage III patients were stage IIIA.
¶The values and CIs were calculated using data available in the report, and may be approximate (eg, extracted from a figure).
#90% CI.
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patients’ inconvenience or resource constraints preclude the use of
this schedule of administration, the Panel recommends that practitio-
ners adopt one cisplatin-based chemotherapy regimen to use consis-
tently to ensure familiarity and optimize patient safety.

Currently available data do not support the use of carboplatin
and it should not be administered routinely in the adjuvant setting.

Additional considerations. Most trials report delivery of between
60% and 85% of the planned adjuvant chemotherapy dosage in the
postoperative NSCLC setting. A sizable number of patients experi-
enced grade 3/4 toxicity in trials (generally � one third, though nearly
three fourths in the JBR.10 trial). However, treatment-related deaths
were uncommon (range, � 2%). Special considerations should be
given to patients with poor performance status or advanced age, who
may require treatment different from the above recommendations.
An unplanned analysis of results from patients in the JBR.10 trial
found an overall survival benefit for patients older than age 65 years,
without an increase in treatment-related toxicity or hospitalization.48

There is little evidence available on the treatment of persons older than
age 75 years; very few individuals of this age were included in the
reported trials.

Adjuvant Radiation Therapy

Literature search results. Evidence from a meta-analysis of nine
RCTs evaluating postoperative radiation therapy and data obtained
from three additional RCTs published after this meta-analysis were
reviewed. The Postoperative Radiotherapy (PORT) meta-analysis49

included information on 2,128 patients and 1,368 deaths, and assessed
the effect of postoperative radiotherapy on overall and recurrence-free
survival, and recurrence rates. The degree of heterogeneity among
trials was also assessed. In their systematic review,9 the CCO-PEBC
Lung DSG assessed this evidence and expanded it with data from
additional trials retrieved in an updated literature search (Table 6).
Data from a nonrandomized subanalysis of the ANITA trial40 and
retrospective data from the Surveillance, Epidemiology, and End Re-
sults (SEER) study50 were also considered.

WHAT IS THE ROLE OF ADJUVANT RADIATION IN

STAGE I-IIIA COMPLETELY RESECTED NSCLC?

Evidence Summary and Recommendations

Stages I and II. Postoperative thoracic radiation is not recom-
mended for patients with completely resected stage I or II NSCLC. The
PORT meta-analysis49,51 included information on 2,128 patients and
1,368 deaths, and found a significant adverse effect of postoperative
radiotherapy on survival (combined HR�1.21; 95% CI, 1.08 to 1.34);
subset analyses suggested a trend toward greater negative effects for
lower nodal status. These effects were due to long-term detrimental
impact on pulmonary and cardiac function. Similarly, recurrence-free
survival was also worsened by postoperative radiotherapy (combined
HR � 1.13; 95% CI, 1.02 to 1.26). In both of these analyses, there was
no evidence of heterogeneity among trials (P � .11 and .15, respec-
tively). The authors concluded that the pattern of results favored
surgery alone. Local recurrence rates tended to be lower for patients
receiving radiotherapy, although this result was significant in only one
trial. The results of three trials published after the meta-analysis (for
which some data were included in the PORT meta-analysis) conflicted
somewhat with the PORT meta-analysis results. Two trials found no
significant survival detriment with radiation,43,45 although one trial
had questionable validity.45 The third trial found a significant
survival detriment (5-year survival rates of 30% and 43% for
adjuvant radiation and surgery alone, respectively; P � .05). Sub-
group analyses showed that the detrimental effect was specific to
stage II.44 Both of the trials showing no survival detriment found
decreased local recurrence associated with radiation (6% v 23.6%43

and 12.7% v 33.2%; P � .01)45

Stage IIIA. In patients with completely resected stage IIIA
NSCLC, postoperative radiation is controversial and is not recom-
mended for routine use because of the lack of prospective, randomized
clinical trial data evaluating its efficacy. A clinical trial is underway to
determine the advisability of its routine use.

In a subgroup analysis of patients with stage III/N2 disease,
there was no statistical evidence of an adverse effect in the PORT

Table 5. Chemotherapy Regimens Delivered in Major Trials

Trial No. of Patients Agent Dose (mg/m2/d)

ALPI 1,088 Cisplatin 100 every 3 weeks for 3 cycles
Mitomycin 8 every 3 weeks for 3 cycles
Vinblastine 3 every 3 weeks for 3 cycles

IALT 1,867 Cisplatin 80-120 every 3 or 4 weeks for 3 or 4 cycles

Vinorelbine� 30 every week to last cisplatin administration

Vinblastine† 4 every week for 5 weeks, then every 2
weeks until last cisplatin administration

Etoposide‡ 100 days 1-3 with each cisplatin

CALGB 9633 344 Carboplatin AUC 6 every 3 weeks for 4 cycles
Paclitaxel 200 every 3 weeks for 4 cycles

NCIC-CTG JBR.10 482 Cisplatin 50 day 1 and 8 every 4 weeks for 4 cycles

Vinorelbine 25 every week for 16 cycles

ANITA 840 Cisplatin 100 every 4 weeks for 4 cycles

Vinorelbine 30 every 4 weeks for 4 cycles

NOTE. Regimens displayed in bold were associated with statistically significant survival results.
Abbreviations: ALPI, Adjuvant Lung Project Italy; IALT, International Adjuvant Lung Cancer Trial; CALGB, Cancer and Leukemia Group B; AUC, area under

the curve 6 mg/mL�minute; NCIC-CTG JBR.10, National Cancer Institute of Canada Clinical Trials Group JBR.10; ANITA, Adjuvant Navelbine International
Trialist Association trial.

�27% of patients received vinorelbine and cisplatin.
†11% of patients received vinblastine and cisplatin.
‡57% of patients received etoposide and cisplatin.
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meta-analysis.49 In subsequently published trials43-45 (for which some
data were included in the PORT meta-analysis), none has found a
significant survival detriment for stage III disease. The benefits or
harms of modern radiotherapy in stage IIIA disease have not yet been
studied in a prospective randomized trial, although a trial is currently
ongoing in Europe. Results from a nonrandomized subanalysis
(ANITA)40 and from SEER50 suggest benefit of PORT in stage IIIA
disease and should be clarified in ongoing phase III trials. The large
(n � 7,465) SEER retrospective study found superior survival rates
associated with radiotherapy in N2 disease (HR � 0.855; 95% CI,
0.762 to 0.959).50 In addition, a nonrandomized subanalysis of the
ANITA trial, comparing 5-year overall survival in N2 patients who did
or did not receive postoperative radiotherapy, found higher survival
rates in patients receiving radiotherapy in both the observation and
chemotherapy arms (21% v 17% and 47% v 34%, respectively; statis-
tical tests of comparison were not conducted).40

Radiation dosage. The majority of studies cited used doses
ranging from 30 to 60 Gy, typically provided in 2- to 2.5-Gy
fractions. The optimal dose of postoperative thoracic irradiation is
not known at this time.

STRATEGIES TO HELP PHYSICIANS IMPROVE
COMMUNICATION WITH PATIENTS

The Panel recognizes the challenge of discussing adjuvant therapy
with lung cancer patients. This section of the guideline is intended to
help doctors inform their patients of the benefits and risks of adjuvant
therapy, while addressing the unique concerns of lung cancer patients,
to reach a shared decision on whether to proceed. Few studies have
addressed doctor-patient communication in lung cancer patients,
and even fewer involve patients with curable lung cancer. There-
fore, this section of the guideline represents consensus that is not
evidence-based.

Patients with resected NSCLC often have complex medical, psy-
chological, and social issues that their physician must take into ac-
count before discussing adjuvant therapy. Many patients have pain,
impaired breathing, or fatigue related to thoracotomy. Patients with
lung cancer may have underlying debility due to smoking-related

illness, and many have depression or psychological distress as a result
of their lung cancer diagnosis—a disease with a decidedly bad reputa-
tion.52,53 Furthermore, lung cancer carries a unique social stigma due
to its association with cigarette smoking, which increases stress and
impairs communication with family, friends, and caregivers.54 Smok-
ing cessation, which is mandatory in lung cancer patients to improve
outcome, may result in increased stress in patients who are addicted to
nicotine.55 Increasingly, lung cancer is a disease of the elderly, who
may be more susceptible to the toxic adverse effects of chemotherapy,
and, from an actuarial standpoint, more likely to die of something other
than lung cancer than a younger patient with similar stage disease.

The physician must consider these complex issues when discuss-
ing the benefits and risks of adjuvant therapy, recognizing patients
who may be unprepared, overzealous, or unmotivated to proceed with
additional therapy. Given this complexity, there clearly is no best way
to discuss this topic with a patient, and each session must be individ-
ualized. Studies involving patients with a variety of cancer types have
found that patients are most satisfied if they perceive an effort by their
physician to share decision-making and have adequate time to make
their decision.56-59 One way to accomplish the latter is to offer a session
dedicated solely to the discussion of adjuvant treatment options.

Patients with lung cancer who lack precise understanding of their
prognosis tend to overestimate their probability of cure.60 To improve
communication, it is important to determine the patient’s level of
understanding early in the interview by asking an open-ended ques-
tion such as, “Tell me what you know about your lung cancer?” The
discussion of adjuvant therapy is especially difficult because it involves
informing patients who hope they are free of cancer about their risk of
recurrence and death. Conversely, the discussion may be especially
rewarding in that the goal of adjuvant therapy, in fact, is cure.61 The
challenge is in deciding how to impart the gravity of the patient’s
diagnosis and prognosis while maintaining the hope for cure. It is
important first to ask the patient how he or she would like to hear
information regarding the risk of recurrence, and the potential benefit
of additional therapy. Some patients prefer general terms, versus spe-
cific use of numbers, or visual aids (charts or graphs).

For patients who prefer numbers, the physician should be able to
quote both the relative reduction in the risk of death (ie, the HR), as

Table 6. Results of RCTs Published After the PORT Meta-Analysis

Reference
Median Follow-

Up (years) Intervention
No. of Patients

Randomly Assigned

Survival

Local Recurrence
Rate (%)

Median
(years) 5-Year Rate (%)

Mayer et al, 199743 3.6 Surgery � RT 83 NR 29.7 6.0

Surgery 72 NR 20.4 23.6

Dautzenberg et al, 199944 5.7 Surgery � RT 373 2.3 30.0� 22.5†
Surgery 355 3.5 43.0 28.5

Feng et al, 200045 NR Surgery � RT 134‡ NR 43.4 12.7§
Surgery 162‡ NR 40.5 33.2§

NOTE. The differences between values in bold are significant at a 95% level of confidence (ie, P � .05).
Abbreviations: RCT, randomized controlled trial; PORT, Postoperative Radiotherapy; NR, not reported; RT, radiotherapy.
�Adjustments were made for age, sex, T, N, histologic type and surgery, and stratification by protocol, resulting in an adjusted RR for survival of 1.28. Discrepant

95% CIs and P values were reported: 1.07 to 1.54, P � .008 in the report text and 1.04 to 1.58, P � .018 in the relevant table.
†The authors noted that the decrease in local recurrence in those treated with radiotherapy was not significant (RR, 0.85; 95% CI, 0.64 to 1.14; P � .28, log rank),

although it was unclear if this analysis was based on local recurrence rates or recurrence-free survival data.
‡These are the number of assessable patients in each group. There were 183 patients randomly assigned to PORT and 182 patients randomly assigned to surgery alone.
§Rates of thoracic relapse.
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well as absolute survival benefit of the therapy. Studies of communi-
cation in patients with breast cancer have found that quoting absolute
survival benefit is easier for patients to understand compared with
relative risk reduction.62 Those patients who are quoted relative risk
reduction are significantly more likely to endorse chemotherapy, but
less likely to demonstrate a true understanding of the benefit.62

Absolute survival benefit of adjuvant chemotherapy can be esti-
mated by multiplying (1 � HR) of a clinical trial by the proportion of
patients who are dead at 5 years in the control arm of the clinical trial.
For example, if the HR � 0.80 and 50% of patients die in 5 years in the
control arm, then the absolute reduction in death rate is approxi-
mately 0.20 � 50% � 10%. Conversely, if the HR is more than 1.0 (as
in the stage IB subgroup of NCIC-CTG JBR.10 and ANITA), then the
death rate will increase by that proportion.

Figure 1 is a graphical representation of estimated absolute risk
and benefit for 100 patients with NSCLC treated with surgery and
adjuvant chemotherapy, based on reported, stage-specific HR and
death rate in the control arm of each clinical trial. This series of graphs
is intended to help physicians understand the absolute risk and benefit
of adjuvant chemotherapy for the various stages of NSCLC based on
all available data, and should not be interpreted by patients indepen-
dently. These graphs separate the patient sample into four groups:
those who die within 5 years whether they receive chemotherapy or
not (light blue), those who live without receiving chemotherapy (yel-
low), those who live because of chemotherapy (dark blue), and
those who die because of chemotherapy (red). When the LACE
data are used to estimate absolute benefit, adjuvant chemotherapy
increases 5-year survival from 64% up to 67% for stage IB NSCLC,
from 39% up to 49% for stage II NSCLC, and from 26% up to 39%
for stage III NSCLC.

With the physician providing immediate guidance and interpre-
tation, a graph such as this may help patients achieve a better under-
standing of absolute risk and benefit. The Panel recognizes the
potential importance of patient decision-aid tools, and stage-specific
handouts derived from this figure (generated from the LACE meta-
analysis, the last row of the figure), are available for clinicians at
www.asco.org. The Panel also recognizes that software applications

are available on the Internet that may aid clinicians in developing
similar decision-aid tools for patients with NSCLC.63-65 A version of
Adjuvant! has been produced to make estimates of NSCLC patient
outcomes with and without adjuvant therapy.65,65a,65b We have for the
publication of these guidelines produced our own version of such a
tool. There are no studies to test whether these decision-aid tools have
a positive impact on patient compliance, or the outcome of patients
with lung cancer. In fact, such a stark, graphical representation of the
high risk of death, especially in stage II-III disease, may have a negative
psychological impact in certain patients. On the other hand, there is
no more honest way to impart realistic hope, and to motivate patients to
participate in adjuvant therapy in the face of the risks and adverse effects.

When physicians recommend adjuvant therapy, it is not suffi-
cient to provide only data regarding the risk of death. Information that
may affect the patient’s quality of life is also relevant, and can some-
times be of equal or greater importance than extending survival. Phy-
sicians should discuss potential short- and long-term adverse effects of
treatment with patients, along with measures that can be taken to
obviate or ameliorate these effects if they do occur. The physician
should be able to cite the proportion of patients treated in clinical
studies who experienced toxicity, including treatment-related death.

In the ANITA and NCIC-CTG JBR.10 trials of vinorelbine and
cisplatin, the percentages of patients experiencing WHO grade 3 to 4
effects were 15% to 28% for fatigue, 10% to 27% for nausea and/or
vomiting, 10% to 15% for anorexia, 7% to 14% for anemia, 1% to
11% for infection, 7% to 9% for febrile neutropenia, 0% to 5% for hair
loss, and 3% for peripheral neuropathy.36,40 A split dose of cisplatin
(ie, 50 mg/m2 delivered on days 1 and 8 of a 4-week cycle) was
administered in the NCIC-CTG JBR.10 trial and seems to lower the
risk of nausea and fatigue in comparison to a single 100 mg/m2 dose
(eg, as provided in the ANITA trial). In these trials, toxicity-related
mortality was less than 1%. The administration of agents may produce
discomfort for patients, such as vein irritation due to vinorelbine
infusion. With regard to adjuvant radiation treatment, the risks of
grade 3 to 4 toxic adverse effects reported in prospective studies in-
clude respiratory toxicity (4%) and esophageal toxicity (2%).44

CALGB

JBR.10
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IALT

ALPI

LACE

*

*
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*36 4 60
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30 7 63

43 1839

51 1039
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53 1532

32 45 23
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Fig 1. Graphical representation of esti-
mated absolute risk and benefit for 100
patients with non–small-cell lung cancer
treated with surgery and adjuvant chem-
otherapy, based on reported, stage-specific
hazard ratio and death rate in the control
arm of each clinical trial. (*) Indicates those
trials that included only stage IB, ALPI and
IALT were open for IA and IB. CALGB,
Cancer and Leukemia Group B; NCIC-CTG
JBR.10, National Cancer Institute of Can-
ada Clinical Trials Group JBR.10; ALPI,
Adjuvant Lung Project Italy; IALT, Interna-
tional Adjuvant Lung Cancer Trial; ANITA,
Adjuvant Navelbine International Trialist
Association trial; LACE, Lung Adjuvant Cis-
platin Evaluation.
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Risk of adverse effects and/or complications should be presented
from most common to least common, with serious adverse effects
included. Providing percentage figures as described above can help
patients put these risks into perspective. It is important to realize that
the median age of patients enrolled onto the published studies was 60
years, with performance status 0 to 1 and no significant comorbid
disease. Therefore, it is often difficult to generalize the clinical trial data
and apply it to an individual patient who may be elderly, have comor-
bid illness, have poor performance status, or lack social support. Spe-
cial care should be taken to inform patients of potential permanent
effects (such as neuropathy), and to point out the personal circum-
stances that may increase the risk of adverse events. In the end, the
patient should be presented with a personalized description of his or
her individual risks and benefits.

For the physician leading a discussion of adjuvant therapy for
NSCLC, there are important gaps in the available data. There currently
are little or no data to support adjuvant chemotherapy for patients
older than age 75 years, patients with stage I disease, incompletely
resected stage II or III disease, resected stage IV disease, or patients
who have complete resection of pure bronchioloalveolar carcinoma.
Bronchioloalveolar carcinoma carries a better prognosis than invasive
NSCLC and was excluded systematically from study in ANITA and
NCIC-CTG JBR.10. At this time, the Panel cannot make recommen-
dations for adjuvant chemotherapy for patients in any of these situations.
However, the practicing oncologist is faced with these decisions on a daily
basis. When there is a lack of data, the oncologist may be uncertain of the
best medical course of action, and shared decision-making with the pa-
tient is never more important than in these circumstances.

In the past, nihilism on the part of clinicians regarding the bene-
fits of chemotherapy in patients with NSCLC impaired enrollment
onto clinical trials of adjuvant therapy. There is evidence that the
attitudes of patients and/or physicians may have an impact on treat-
ment compliance. For example, during the NCIC-CTG JBR.10 trial,
patients treated in the United States demonstrated better treatment
compliance than patients in Canada—a difference that was more
likely cultural than medical in origin.46 Fewer than half of patients
randomly assigned to adjuvant cisplatin-based chemotherapy on
these clinical trials completed all four planned cycles on time and at
full doses.34,36,40

The guideline Panel concludes that therapeutic nihilism toward
adjuvant chemotherapy for stage II-III NSCLC should now be aban-
doned. The findings and recommendations contained in this guide-
line provide clinicians with the evidentiary basis for a firm
commitment to treat these patients. Furthermore, the guideline in-
cludes suggestions for how to communicate this knowledge more
effectively to lung cancer patients. The strategies of increasing patient
understanding and compliance ultimately should lead to improved
patient outcomes for adjuvant chemotherapy in stage II-III NSCLC.

RESULTS OF EXTERNAL REVIEWS

This manuscript was reviewed by members of ASCO in June 2007
using a standardized feedback instrument. The feedback of reviewers
was positive and there was little disagreement with the Panel’s recom-
mendations. One notable area of disagreement concerned the recom-
mendation for radiotherapy in stage IIIA patients. Some reviewers
suggested modifying the recommendation to allow for radiotherapy

in stage IIIA (eg, in N2 patients). The Panel, and some other reviewers,
felt that a recommendation against routine use better reflected current
evidence and the original recommendation was retained. Details of the
feedback and the Panel’s responses are available on request to
guidelines@asco.org.

The CCO-PEBC also conducted external reviews for its system-
atic reviews and practice guidelines on adjuvant chemotherapy7,8,10

and adjuvant radiotherapy9,11 before the preparation of this manu-
script. Practitioners from Ontario, Canada, provided feedback
through two separate mail surveys. The response rates were moderate
to high (57 of 138 [41%] for adjuvant chemotherapy, and 69 to 110
[63%] for adjuvant radiation therapy), and approval of the reports was
high (� 80%).

MOLECULAR MARKERS IN NSCLC

Molecular markers have been investigated as predictors of chemother-
apy sensitivity in NSCLC, and the results of a selective review of the
literature pertaining to markers are provided in this section. The Panel
concludes that no markers have been shown conclusively to have a signif-
icant relationship with clinical outcomes, particularly overall survival.

Mutations in KRAS are found in approximately 20% to 30% of
NSCLC cases, and have been investigated in a number of studies as a
predictor of resistance to chemotherapy or radiation therapy, al-
though the evidence is insufficient and results are inconclusive at this
time.66 The NCIC-CTG JBR.10 trial prospectively assessed KRAS sta-
tus in 450 participants (93%) as a predictor of survival, and did not
observe a benefit of adjuvant vinorelbine/cisplatin chemotherapy in
the subgroup of 48 patients (11%) with KRAS mutations.36 Increased
expression of the DNA repair gene ERCC1 is associated with cisplatin
resistance. Analysis of 761 patients who participated in the IALT study
found that patients with ERCC1-negative tumors appeared to benefit
from adjuvant chemotherapy, whereas patients with ERCC1-positive
tumors did not.67 Analysis of cell cycle regulators and Ki-67 has been
assessed in tumor specimens from 778 IALT participants.68 Expres-
sion of p16, cyclin D1, cyclin D3, cyclin E, and Ki-67 did not correlate
with benefit from adjuvant therapy. However, NSCLC patients with
p27-negative tumors appeared to benefit most from adjuvant
cisplatin-based chemotherapy after complete resection. Similarly,
BRCA1 overexpression is associated with cisplatin resistance,69 al-
though this association has not yet been studied in the context of a
randomized trial. Recent reports have detailed efforts to develop mo-
lecular profiles of resected NSCLC using gene arrays, which may
accurately predict prognosis and identify high-risk patients for adju-
vant therapy.67,68 The NCI Director’s Challenge is a collaborative
effort involving several academic centers and coordinated by the US
National Cancer Institute (http://dc.nci.nih.gov). By pooling gene
array data from centers, it is hoped that a large data set will be available
to identify significantly prognostic gene signatures in early-stage ade-
nocarcinoma. Future studies will be needed to determine whether
microarray profiling can identify the patient subgroups most suitable
for adjuvant therapy.

DISCUSSION

During the last two decades, the poor prognosis for patients under-
going surgical resection for NSCLC has prompted investigations
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of adjuvant chemotherapy and radiation after complete surgical
resection. Initially, these investigations did not demonstrate a consis-
tent survival benefit, leaving doubt about the value of these treatments
in the face of their associated toxicities. The first large individual
patient data meta-analysis, published by the NSCLC Cooperative
Group in 1995, reported that studies using cisplatin-based regimens
demonstrated a 5% improvement in 5-year overall survival, with an
HR of 0.87 and a nonsignificant P � .08, for the 1,394 patients in-
cluded. The updated NSCLC Cooperative Group individual patient
data meta-analysis from 2007 included 8,147 patients from 30 ran-
domized trials, and found an HR of 0.86 and P � .000001, and an
absolute benefit of chemotherapy of 4% at 5 years and 5% at 8 years.22

Large, randomized,controlledtrialsofcisplatin-basedadjuvantchem-
otherapy have shown significant survival benefits. Although there
remains some uncertainty with regard to the most appropriate chem-
otherapy regimen to use, there is clear evidence to support the use of
adjuvant cisplatin-based regimens in completely resected NSCLC.
The data from both pooled analyses and individual trials is strongest
both statistically and clinically for stages II and IIIA, for which the
Panel recommends routine use of adjuvant chemotherapy. Its role in
stage IB disease is less established. Subgroup analyses in stage IB
patients from major trials have found a small but nonsignificant over-
all survival benefit. The CALGB 9633 study, which has been presented
but not published, has found a nonsignificant survival benefit for
carboplatin-based therapy in stage IB patients; subgroup analysis of
patients with larger primary tumors (� 4.0 cm) demonstrated a sig-
nificant benefit.

A major point of contention in this debate over the appropriate-
ness of chemotherapy in stage IB patients has to do with the presence
of a statistically significant overall survival benefit for the study pa-
tients as a whole in three major trials (IALT, NCIC-CTG JBR.10,
ANITA), but the absence of a statistical benefit in IB subgroup analy-
ses. Subset analyses have only power to detect substantially larger
effects on the end point of interest, not a smaller effect.70-72 This
situation illustrates a dilemma in deriving stage-specific clinical guide-
lines from randomized trials enrolling a range of surgically staged
patients. Such trials provide valuable evidence on the efficacy of inter-
ventions, but may not have sufficient sample size within subgroups to
generate statistically conclusive results for their primary outcomes. To
detect an HR of 0.93 (LACE meta-analysis) with statistical certainty
(power of 0.9) for stage IB patients with a presumed 5-year survival of
64% (surgery arm of the ANITA trial), a randomized trial would

require in excess of 5,700 patients.73 The uncertainty of benefit in stage
IB disease is highlighted further by comparing the absolute risk reduc-
tion (ARR) and number of patients needed to treat (NNT) to prevent
one death across disease stages (Table 7). The ARR for stages II and
IIIA is approximately 7%, whereas the reduction in stage IB cases is
smaller, at only 2.3%, and is statistically uncertain. These values can be
interpreted further: a clinician providing therapy to patients with stage
II or IIIA disease can expect to prevent one death at 5 years for every 15
patients treated. However, assuming the survival HR estimate for stage
IB disease were to be validated in larger trials, a clinician would need to
treat 43 patients to prevent one death.

Clinicians may choose to rely on scientifically robust overall
results that confirm therapeutic efficacy but contribute less to clinical
decision-making, or base decisions on subgroup analyses that provide
more clinically relevant, but less scientifically certain evidence. In the
context of the stage IB results described earlier, the trials were designed
to answer the question: does cisplatin-based therapy produce a sur-
vival benefit in patients with resected NSCLC? The results of several
trials confirm that the answer to that question is yes. Does that result
apply unequivocally to every subpopulation of patients included in
these trials? We do not know, given that the trials were not designed to
answer this question. At this time, the available evidence does not
support the routine use of adjuvant chemotherapy in stage IB.
Additional large studies are necessary to confirm with certainty the
role of chemotherapy in stage IB NSCLC. In the interim, clinical
algorithms may aid in selection of appropriate stage I patients for
adjuvant chemotherapy.70

Postoperative radiation traditionally has been an adjuvant treat-
ment to improve local control, though it is now used less frequently. In
1998, the PORT meta-analysis reported that postoperative radiother-
apy shortened patient survival in stage I and II patients, although not
in stage III disease. The findings of the PORT meta-analysis have been
challenged along several lines; for example, most of the included
studies involved the use of obsolete radiotherapy devices (ie, cobalt-60
units), whereas linear accelerators are now the standard, and several
studies used what are now considered suboptimal dosages per frac-
tion.75 No subsequently published trial has demonstrated a significant
survival detriment in stage IIIA cases. More recently, results from
nonrandomized subanalyses of two studies have added to the debate.
First, the large (n � 7,465) SEER database found increased survival
rates associated with radiotherapy in N2 disease (HR � 0.855; 95% CI,
0.762 to 0.959).50 Second, a subanalysis of the ANITA trial comparing

Table 7. Number of Patients Needed to Treat to Detect an OS Benefit at 5 years

Stage OS (untreated; %)�
HR ARR NNT

Value 95% CI† Value 95% CI‡ No. 95% CI

IB 64 0.93 0.78 to 1.10 2.3 6.6 to �2.8 43 15 to �, � to �36§
II 39 0.83 0.73 to 0.95 6.8 1.9 to 11.3 15 9 to 53
IIIA 26 0.83 0.73 to 0.95 6.7 1.8 to 11.4 15 9 to 55

Abbreviations: OS, overall survival; HR, hazard ratio; ARR, absolute risk reduction; NNT, number needed to treat to prevent one death; ANITA, Adjuvant Navelbine
International Trialists Association trial; LACE, Lung Adjuvant Cisplatin Evaluation.

�OS rates at 5 years for control arm patients (untreated) in the ANITA trial.40

†HRs of OS at 5 years from the LACE pooled analysis.20,21

‡Calculated using the methods described by Altman and Andersen (1999) for ARR using HRs.74

§The symbol � refers to an infinite number of patients. An HR of 1 indicates that OS rates are equivalent between trial arms, and values � 1 suggest that the survival
rate is greater in the control arm. In the case of stage IB patients, the 95% CI of the HR contains 1, and translated into NNT, an HR of 1 suggests that no number
of treated patients will lead to a prevention of one death (ie, infinity). The portion of the HR � 1 is translated into an upper limit of 36 patients needed to treat to
harm, which reflects the fact that under a scenario of treatment inferiority relative to observation, providing chemotherapy produces, rather than prevents, deaths.
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5-year overall survival in N2 patients who did or did not receive
postoperative radiation found higher survival rates in stage IIIA pa-
tients receiving radiation in both the observation and chemotherapy
arms (21% v 17%, and 47% v 34%, respectively; statistical tests of
comparison were not conducted). Taken together, these results sug-
gest that the benefit of postoperative radiation, in terms of eliminating
microscopic mediastinal lymph node disease, may outweigh the in-
creased mortality risk generated by the radiotherapy itself.

It is important to note that the results of the retrospective SEER
study did not meet the inclusion criteria for the systematic review, and
that radiotherapy was provided according to center choice (and not by
randomization) in the ANITA trial. Nevertheless, these results sup-
port the argument that adjuvant radiotherapy may be beneficial in
cases where tumor is present in the resected mediastinal lymph nodes.
The use of postoperative radiation in stage IIIA disease is controver-
sial, and although there is some indication of a modest benefit, evi-
dence on this issue is still uncertain. The Panel felt adjuvant radiation
should not be recommended for routine use in patients with stage IIIA
disease. The Panel is aware that other organizations, such as American
College of Radiology, have offered different recommendations re-
garding the use of postoperative radiation in patients with NSCLC.76

The Panel encourages clinicians to participate in ongoing
trials of adjuvant chemotherapy or radiotherapy. More informa-
tion on ongoing trials is available from the Cancer Trials Support
Unit (www.ctsu.org), and the National Cancer Institute of Canada
(www.ncic.cancer.ca).
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Abbreviations: CCO, Cancer Care Ontario; ASCO, American Society of Clinical Oncology; NSCLC, non–small-cell lung cancer.
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