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Abstract

Background. A Joint Expert Panel recently published guidelines for adjuvant cisplatin-based chemotherapy, recommending
routine use in patients with completely resected stage II (T'1-2N1 and T3NO0) non-small-cell lung cancer (NSCLC). How-
ever, these two tumor subgroups should be considered as different entities. While the efficacy of adjuvant chemotherapy
has been established in patients with T1-2N1 NSCLGC, its benefit in patients with T3NO tumor remains questionable.
Material and methods. We performed an extensive review of the literature using the Joint Expert Panel guidelines as a start
point. Altogether, we identified 76 potentially relevant articles. Basing on inclusion and exclusion criteria, 23 of the 76
articles were eventually included in this review. Results. After careful evaluation of the selected articles, we found no
information on the effect of adjuvant chemotherapy in patients with T3NO NSCLC. Discussion. In the absence of evidence-
based data, we recommend that the lack of information on the efficacy of adjuvant chemotherapy for T3NO tumors be
discussed with patients and propose chemotherapy as an individual option. While the efficacy of adjuvant chemotherapy
will be difficult to assess prospectively through a large randomized clinical trial, a pooled-analysis of the existing data would
quickly and with a limited effort provide a preliminary answer.

Introduction

The role of adjuvant chemotherapy in patients with
completely resected non-small-cell lung cancer
(NSCLC) has been evaluated in many randomized
clinical trials (RCT) and meta-analyses. In August
2006, the Cancer-Care-Ontario-Program in Evidence-
Based Care and the American-Society of Clinical-
Oncology convened a Joint Expert Panel to review the
evidence and draft recommendations for these thera-
pies, and concluded that adjuvant cisplatin-based che-
motherapy is recommended for routine use in patients
with stages IIA, IIB according to the 6™ edition of the
TNM Classification of Malignant Tumors, that means
in patients with T1-2N1 or T3NO NSCLC [1].

In the 6™ edition of the pTNM, patients with
pT3NO0 and pT1-2N1 NSCLC were gathered together
as stage II, either IIA (pTIN1) or IIB (pT2N1 or
pT3NO0), because of their similar prognosis. However
it should be kept in mind that a similar prognosis in

different subgroups does not mean similar efficacy
of adjuvant treatments. In fact there are grounds for
considering T3NO and T1-2N1 NSCLC as the same
disease, but with differences in their biology. Indeed
the different anatomic extent of these tumors might be
responsible and/or epiphenomenon for the different
biological behavior and response to adjuvant chemo-
therapy. T3NO NSCLC are tumors that, despite local
progression (i.e. chest wall and/or diaphragm and/or
mediastinal pleura and/or parietal pericardium inva-
sion), does not spread to lymph nodes unlike T1-2N1
disease which even in the absence of invasion of sur-
rounding tissues has spread to at least one regional
(i.e., hilar and/or peribronchial) lymph node. Also
extensive local treatment and/or major surgical pro-
cedures often required in T3NO disease (i.e.: tumor
closer than 2 cm from carina, in-toto obstructive pneu-
monitis/atelectasia), can lead to different reasons and
pattern of failures compared with T1-2N1 tumors.
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Differences in the behavior of T3NO and T1-2N1
NSCLC is also suggested by different biological
characteristics: a retrospective analysis of 435 con-
secutive patients with stage II NSCLC treated with
upfront surgery in our institute (unpublished data)
indicated that vascular invasion was more often pres-
ent in T1-2N1 than in T3NO tumors (37% vs. 14%;
p=0.001) and was observed both in adenocarcino-
mas (44% vs. 22%; p=0.05) and in squamous-cell
carcinomas (29% vs. 0%, p=0.002).

Based on these considerations and on the fact
that efficacy of adjuvant chemotherapy usually varies
according to lymph nodal status [2], the efficacy of
adjuvant chemotherapy should be assessed separately
in the T1-2N1 and T3NO sub-groups. A pooled-
analysis of the largest RCT [3] has already demon-
strated an efficacy of adjuvant chemotherapy in
patients with T1-2N1 NSCLC, which corresponded
to stage II of the 1986 classification of the American
Joint Committee on Cancer [4] used in these RCT.
Although adjuvant chemotherapy was efficacious in
stage II NSCLC (1986 classification), we are unsure
that the potential benefit on overall and disease-free
survival to the T3NO NSCLC subgroup of patients,
which represent about 20% of NSCLC stage II.
Furthermore the proposed modifications for the 7™
edition of the TNM [5] suggest that patients with
T3 (invasion) No tumors will be combined with T2
(>7 cm) NO patients and classified as pathologic
stage I[IB, whereas T2NO patients are now all included
in stage IB (independent of size), for whom adjuvant
chemotherapy is currently not recommended [1,6].

To assess if the available data support the current
recommendation for routine use of adjuvant chemo-
therapy in patients with T3NO NSCLC, we per-
formed a literature search starting with the Cancer
Care Ontario and American Society of Clinical
Oncology guidelines [1].

Literature review

The Joint Expert Panel guidelines collected evidence
on the efficacy of platinum-based chemotherapy
in resectable NSCLC from eight previously pub-
lished meta-analyses [7-16] and 16 RCT [2,6,17—
30]. Moreover, the primary source of evidence for
these practice guidelines came from three sys-
tematic reviews [31-33]. Since there was no sepa-
rate data for treated and non-treated patients with
T3NO NSCLC in either the meta-analyses or the
reviews, we extended the literature search to all
the studies cited in the references of these reports.
Altogether, we identified 76 potentially relevant
articles. We considered eligible any RCT comparing
adjuvant chemotherapy versus no chemotherapy
(or adjuvant chemotherapy plus radiotherapy versus
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adjuvant radiotherapy alone) in patients with com-
pletely resected T3NO0 NSCLC. We also included tri-
als using non cisplatin-based regimens in this review.
When trials included patients with both resected and
non-resected NSCLC, only the results relevant to
patients with resected tumor were considered. Tri-
als evaluating pre- or peri-operative chemotherapy
or evaluating efficacy of chemoimmunotherapy
were excluded. Based on these inclusion criteria,
we selected 23 of the 76 articles examined. After
an extensive review of the 23 independent RCT
[2,17,18,20-22,25-27,34-47] we found no infor-
mation on the effect of adjuvant chemotherapy in
the subset of patients with completely resected T3NO
NSCLC.

Proposals and perspectives

The remaining options to assess whether adjuvant
chemotherapy is effectively useful in T3NO NSCLC
patients are either to perform a pooled-analysis of
individual data from the existing published RCT or
to start an ad-hoc prospective multicentric RCT.

To evaluate the feasibility of a pooled-analysis of
existing data, we retrieved (or estimated) data on the
patients with completely resected T3NO NSCLC
enrolled in the 23 published RCT. Four papers
[18,20,27,41] reported the exact number of patients
with T3NO NSCLC both in the adjuvant chemo-
therapy and in the control group, while one [42]
reported survival only for treated patients. For the
other studies, we estimated the number of patients
with T3NO tumors based on the stage distribution
observed in the International Adjuvant Lung Trial
(IALT [27]). As a result, we estimated the number
of treated T3ANO NSCLC patients to be 369 and 340
the non-treated patients.

Statistical considerations

We estimated the statistical power of an eventual
pooled-analysis of the previous reports (based on
369 treated and 340 non-treated T3NO NSCLC
patients) using an equivalence test of proportion with
a 5% type I one-sided error rate, assuming that the
five year overall survival of untreated T3NO NSCLC
patients to be 39% [1].

If we consider equivalent an absolute benefit of
adjuvant chemotherapy <5% (i.e. the percentage
considered significant in previous meta- and pooled-
analyses [48]) the power will be 39%, but it will reach
80% if we consider equivalent an absolute benefit of
adjuvant chemotherapy <9% (Figure 1).

If we intend to initiate an ad-hoc prospective mul-
ticentric RCT] specifically designed to assess the inef-
ficacy of adjuvant chemotherapy in T3NO NSCLC
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Figure 1. Variation of statistical power and sample size (N) considering equivalence in survival of treated and untreated patients, for
different maximum allowable difference (Delta) in survival at five years. Horizontal dashed line represents 80% statistical power, vertical
dashed line corresponds to the estimated number of treated patients (N=369) enrolled in existing studies.

patients, a sample size of 1 176 treated and an equal
number of not treated patients will be required to obtain
a statistical power of 80% in order to identify no sig-
nificant difference in survival in the two groups (abso-
lute improvement of less than 5% at five years in patients
receiving adjuvant chemotherapy). A similar number of
patients will be required to detect a significant improve-
ment in survival of at least 5% in T3NO patients.

Variations of the statistical power and sample size
for different values of the maximum allowable improve-
ment in survival at five years in patients receiving adju-
vant chemotherapy are shown in Figure 1.

Discussion

Our literature review provided no evidence for the
efficacy of adjuvant chemotherapy in patients with
stage II T3NO NSCLC.

In contrast to the Joint Expert Panel recommenda-
tions, we believe that without proofs of efficacy, patients
should not be systematically exposed to the risks and
adverse effects of adjuvant chemotherapy, including
relevant affects on the patient’s quality of life. In the
LACE pooled-analysis [3] the rate of overall grade 3
or 4 toxicity was 66%; overall grade 4 toxicity alone
was 32%. Toxicity-related mortality in the three largest
studies [2,3,29] ranged from 0.8 to 2%.

We recommend that physicians offering the option
of adjuvant chemotherapy to patients should explain
that its efficacy is still to be proven. A case-by-case
decision should be shared with the patient based on
the evaluation of other prognostic factors, such as

grade, vascular invasion and PET scan and the
patient’s attitude.

There is still an urgent need to conclusively assess
the efficacy of adjuvant chemotherapy in resected
T3NO0 NSCLC.We propose a retrospective approach,
based on a pooled-analysis of available data, as a ran-
domized prospective approach would require enor-
mous effort, a lengthy recruitment period and far too
long before the first meaningful results are attained.

The advantage of a pooled-analysis of existing
data is that patients have already been enrolled and
survival data are available, so an initial answer to our
question could be provided in a short-time period.
While we estimated that this pooled-analysis could
have enough power to detect a large difference in
survival (>9%), the estimated limited number of
available patients with T3NO NSCLC will confer a
low statistical power (39%) to assess any difference
in survival (less than 5% at five years).

Conclusion

After careful evaluation, we conclude that the Joint
Expert Panel Guidelines for patients with stage II
NSCLC should not be generalized to patients with
completely resected T3NO tumors. In the absence of
evidence-based data and taking into account the cost
and potential toxicity of adjuvant chemotherapy, we
recommend discussion with patients on the lack of
information on the efficacy of adjuvant chemotherapy
for T3NO tumors, and propose it as an individual
option. While the efficacy of such adjuvant treatment



will be difficult to assess prospectively through a
RCT, a pooled-analysis of the existing data would
quickly and with limited effort provide a preliminary
answer.
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