Chemotherapy in stage III non-small cell lung cancer
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Introduction

It has recently become clear that stage III non-small
cell lung cancer (NSCLC) can be treated with curative
intent either by concurrent chemoradiation or com-
bined modality approaches including surgery in well-
selected patient populations [1-3]. Nevertheless, the
relapse pattern of stage III NSCLC generally indicates
that systemic relapse still accounts for about 40% of
the first failures following initial curatively intended
therapy [4]. Therefore, systemic drug treatment —
similar to that in stage II and stage IV disease —
will also have to remain an integrated part of the
management for these patient groups [5,6]. Cisplatin-
based chemotherapy combinations have proven to be
systemically effective on micro-metastatic disease of
stage III patients in the adjuvant setting following local
treatment with surgery [7,8]. Currently, there is no
clear evidence for carboplatin-based protocols or non-
platinum-containing regimens in contrast to cisplatin-
based regimens in these stages [6,9—11]. Even in
stage IV, cisplatin-based combinations with newer
drugs lead to increased response rates and a clear trend
for increased overall survival when directly compared
to carboplatin-based combinations [12]. However, it
should be noted that combination chemotherapy only
exerts a systemic risk reduction-effect on relapses out-
side the brain and cannot adequately protect the central
nervous system [4]. When given in combination with
local treatment such as definitive chemoradiation or
surgery in stage III NSCLC, two different approaches
can potentially be pursued. One is to give a small
number of chemotherapy cycles as induction prior to
definitive local therapy [13,14], while alternatively the
other method tries to give adjuvant chemotherapy as
post-local treatment [2,15]. With the most effective
cisplatin-based protocols, it has to be stated that
no large randomised comparison between these two
strategies within trials is currently available. However,
single agent consolidation therapy with docetaxel
following concurrent chemoradiation did not gener-
ate a survival benefit within a randomised trial of
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the Hoosier Oncology Group (HOG), although the
multicentre phase-II pilot of the Southwest Oncology
Group (SWOG) had generated encouraging long-
term survival data [16]. The probable reason for
the ultimate failure of the randomised trial was an
increased treatment-related toxicity and toxic death
rate in the single agent docetaxel consolidation arm
during the pneumonitis phase of the post-radiation
setting [17]. Currently, a randomised German trial is
looking at consolidation cisplatin and oral vinorelbine
versus observation following definitive concurrent
chemoradiation [18]. However, it is probably unfair
to expect definitive conclusions from this rather small
randomised trial alone. In the adjuvant setting of early
disease, a meta-analysis of more than 4000 patients
was needed to prove a survival benefit of about 5%
to 6% with adjuvant chemotherapy at 5 years [8].
When looking at the literature of currently published
datasets, the largest and best selected patient group
has been that from the chemoradiation arm of
the Intergroup Trial 0139 [2]. Treatment was based
on a concurrent chemoradiation of two cycles of
cisplatin and etoposide together with 61 Gray (Gy)
conventionally fractionated radiotherapy. Then, two
cycles of consolidation chemotherapy with cisplatin
and etoposide were added. A 5-year overall survival
rate of 20.3% has been reached in stage IIIA(N2)
patients with pathologically proven mediastinal N2-
status, representing probably the best survival data so
far in a comparable patient population with chemora-
diation within a randomised trial. Therefore, at the
moment, the two-drug combinations with the largest
evidence from randomised trials available in this
concurrent chemoradiation setting are cisplatin and
etoposide as well as cisplatin and vinorelbine [19].
There are also randomised trials including carboplatin
and paclitaxel, but their results should be interpreted
with caution as carboplatin lacks clinical data for
being a significant radiation sensitiser in stage III
(see Table 1) [9,10,20-22]. Furthermore, its systemic
efficacy may be significantly inferior to platinum-
based protocols on the micro-metastatic disease [12].
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Table 1
Prospective multicentre trials of carboplatin-based chemotherapy

Investigators N Radiotherapy =~ Chemotherapy protocol LRC 3-year (%) OS 2-year (%) Median
dose survival
(months)

Clamon et al. [9] 120 60 2 x PV ind 692 10
CALGB/ECOG 130 60 2 x PVind + 6 x carb cc 592 13
Groen et al. [10] 82 60 daily Carb x 6 weeks 407 30% -

78 60 RT alone 45t 19¢ -
Vokes et al. [20] 170 66 2 x CarbT ind + CarT cc 8 mo* 31 14
CALGB 161 66 CarbT cc + 2 x CarbT cons 7 mo* 29 12
Huber et al. [21] 113 60 2 x CarbPac ind 49% 188 (P=0.09) -
BROCAT 99 60 2 xCarbT ind + weekly T cc 57t 258 -
Belani et al. [22] 91 63 2 x CarbT ind 178 13
LAMP 74 63 2 x carbT ind + weekly carbT cc - 158 12.7

92 63 weekly carbT cc + 2 x carbT cons - 178 16.3

CALGB: Cancer and Leukaemia Group B; ECOG: Eastern Cooperative Oncology Group; LRC: loco-regional control; OS: Overall survival;
P: cisplatin; T: paclitaxel; Carb: carboplatin; V: vindesine; cc: concurrent; ind: induction; cons: consolidation.
2in-field relapse rate; *progression free survival; festimated from the survival plots; TOverall tumour response; 3-year survival.

There are randomised data from Japan on cisplatin
and docetaxel in the concurrent chemoradiation setting
and they are quite promising [23]. However, it is not
yet clear if the efficacy in Japanese patients can be
extrapolated to a Caucasian population. With less toxic
chemotherapy drugs only recently available, there has
been a renewed interest in the use of consolidation
therapy or even maintenance chemotherapy follow-
ing chemoradiation. Pemetrexed is currently being
investigated in a large randomised phase III trial as
consolidation in stage III disease but results will
probably not be available for a few years. Giving
the epidermal growth factor receptor tyrosine kinase
inhibitor (EGFR TKI) gefitinib as additive treatment
following chemoradiation and docetaxel consolidation
showed inferior results within a large randomised
SWOG trial [24]. It is not clear what impact the doc-
etaxel consolidation eventually had on these findings,
but currently this strategy cannot be recommended.
Only preliminary data are currently available with
vascular endothelial growth factor (VEGF)-acting
drugs in the stage III group of patients [25]. With
the monoclonal antibody bevacizumab in combination
with a chemoradiation protocol, enhanced numbers
of pulmonary bleeding and oesophageal toxicity with
the development of fistulas have been noted and
are currently being critically analysed [25]. Besides,
a randomised phase II trial has shown a clear
and encouraging signal for an immunotherapy with
vaccination against the MUC-antigen in patients with
stage I1IB-disease NSCLC [26]. As a consequence,
the large randomised START trial is currently re-

cruiting patients with concurrent chemoradiation as
the definitive loco-regional treatment. We will have
to wait for the results of this pivotal trial until
definitive conclusions can be drawn concerning the
efficacy of these new immunotherapy principles with
vaccination.

Another theoretical possibility would be to in-
vestigate the MAGE-A3 vaccination in this setting.
Following encouraging results within a randomised
phase II trial, this strategy is currently under eval-
uation in a very large randomised phase III trial in
MAGE-A3-positive patients with early disease (IB-
IIB) (MAGRIT-TRIAL) [27]. The final results of this
trial have to be awaited before further strategies to
move this principle into the stage III setting should be
considered.

Relapse pattern of stage II1

Patients with locally advanced stage III NSCLC can
be potentially cured by effective treatment including
adequate local control [1,28-31]. This had already
been noted with both surgery, in selected groups
of stage III (mostly IIIA), and radiation therapy,
usually in more advanced IIIA/IIIB. Recently, how-
ever, concurrent chemoradiation has become a valid
treatment standard for patients with stage III disease
considered inoperable by a multidisciplinary treatment
team [1,28-32]. One of the lessons of the past
can be derived from the large Radiation Therapy
Oncology Group (RTOG) database and patterns of
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failure of NSCLC patients in stage III [4]. In a joint
analysis from several RTOG-trials including radiation
therapy alone versus combinations of radiation and
chemotherapy, a significant effect of chemotherapy on
the site of first failure could be revealed. Significantly
less patients showed a systemic relapse outside the
brain with chemotherapy included in the treatment.
In the patients without chemotherapy the site of first
failure was systemic but localised outside the brain
in between 33% (squamous cell carcinoma) and 48%
(adenocarcinoma). Despite the significant effect of
chemotherapy on systemic control outside the brain,
the brain relapse rate was not significantly altered
by chemotherapy. Thus, combination chemotherapy
does not seem to have a prophylactic effect on
the development of central nervous system (CNS)
metastases and other measures such as prophylactic
cranial irradiation have to be actively explored in
this setting [33-36]. With the intensification of lo-
cal control by concurrent chemoradiation plus/minus
inclusion of surgery, systemic relapses both inside
and outside the brain have become an even more
important issue [4,36—40]. Therefore, it seems to be
advisable to include an active systemic treatment
principle with cisplatin-based chemotherapy with ac-
tivity on micro-metastatic disease in the treatment
protocol. Cisplatin-based combinations have become
the standard of care as adjuvant chemotherapy in
patients with stage II and stage III disease following
complete resection, although the surgical patients
in stage III represent a selected subgroup of all
stage III patients. Nevertheless, a large meta-analysis
in more than 4000 patients has demonstrated that with
cisplatin-based chemotherapy, there was a significant
5 to 6% increase in the 5-year overall survival
in this situation [8]. Carboplatin-based combinations
were only used in one trial, which turned out to
be negative, but it did only include patients in
stage IB disease [41]. In stage IIIB(wet)/IV, a large
meta-analysis based on individual patient data was
conducted looking at the effect of cisplatin-based com-
binations versus carboplatin-based protocols [8]. The
analysis showed a significant benefit in the objective
response rate for cisplatin-based combinations. The
subgroup of patients with cisplatin in a newer third
generation protocol showed a significantly improved
overall survival in comparison to the carboplatin-based
protocols. As a conclusion there are clear indications
that cisplatin-based third-generation protocols seem to
have significantly higher efficacy on both the macro-
as well as the micro-metastatic disease in NSCLC
patients. Furthermore, the evidence for a clinical
activity of carboplatin as a radiation sensitiser seems

to be generally lacking in contrast to cisplatin, even
as a single agent [8—11]. Moreover, when looking
at the current larger trials in stage III that were
based on carboplatin-containing protocols — typically
North American trials — the overall survival results of
these studies have been generally very disappointing
(Table 1) [20,22]. As an ultimate conclusion — despite
different preferences in North America — based on
the available evidence, cisplatin-based combinations
should currently be preferred for both concurrent
chemotherapy protocols and systemic treatment in
stage III patients where cure is aimed for.

Systemic issues: optimal indications

The preferred group for patients with concurrent
chemoradiation in stage III is the one considered
inoperable by a multidisciplinary treatment team
including a radiation oncologist, a thoracic surgeon, a
medical oncologist, as well as a pulmonologist. Patient
selection will typically include the majority of patients
with pathologically proven or clinically suspected me-
diastinal N2- or N3-disease or extensive T-involvement
of T3- as well as T4-disease [42—45]. Patients will
have to have a good ECOG performance status of
0 and 1 prior to treatment start with acceptable co-
morbidities and no contraindications for aggressive
treatment intensification [46]. Selective patients both
with IIIA as well as [IIB-disease may be candidates for
surgery after induction therapy [47-49]. However, the
selection criteria are not well defined and only strict
multidisciplinary decisions can try to help improve
the identification and selection of these groups (see
also the Chapter on Surgery in this Education Book).
The North American Intergroup Trial 0139 was based
on two prior pilot trials (Table 2) [15,33]. In the
first one, selected patients in pathologically proven
stage IIIA/N2 and IIIB disease were treated with
concurrent chemoradiation with cisplatin/etoposide
and 45 Gy radiotherapy [33]. If possible, patients were
taken to thoracotomy and completely resected. The 5-
year overall survival results of this pilot study were
encouraging and recommended a further test of this
strategy within a larger randomised trial. The follow-
up trial included patients with pathologically proven
stage I1IB disease and gave concurrent chemoradiation
with two cycles of cisplatin and etoposide to 45 Gy
and than a definitive chemoradiation boost to 61 Gy
(Table 2 ) [15]. This concurrent chemoradiation phase
was followed by consolidation with two cycles of cis-
platin and etoposide. Again, a 5-year overall survival
rate of 15% was observed following chemoradiation
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Table 2

Table 2 Prospective multicentre trials of concurrent radiotherapy and chemotherapy (CTx) plus consolidation CTx

Investigators N

Radiotherapy ~ Chemotherapy
dose protocol

Overall survival
3-year S (%) 5S-year S (%)

Locoregional control
3-year S (%) S-year S (%)

Albain et al. [15], SWOG 9019 50 6l 2 x PE cc NR NR 17 15
2 x PE cons
Gandara et al. [16], SWOG 9504 83 61 2 x PE cc 17 mo* NR 37 26 mo*
3 x D cons
Hanna et al. [17], HOG 73 59.4 2 x PE cc + 182 NR 27.2 NR
3 x D cons (P=0.940)
74 59.4 2 x PE cc 26% NR 27.6 NR
Kelly et al. [24] 118 61 2 x PE cc + NR NR 46t 26 mo*
cons D + Gef (P=0.013)
125 61 2xPEcc+ NR NR 59T 35 mo*
cons D + Plac
Albain et al. [2], INT 0139 194 61 2 x PE cc + NR 11.1% 20.2%* 20.3
cons 2 x PE (P=0.017) (P=0.24)
202 45 + Surg 2 x PE cc + NR 22 4% 23.6* 27.2
cons 2 X PE

RT, radiotherapy; CTX, chemotherapy; SWOG, Southwest Oncology Group; HOG, Hoosier Oncology Group; NA, not applicable; NR, not
reported; P, cisplatin; E, etoposide; D, docetaxel; cc, concurrent; cons, consolidation; Gef, gefitinib; Plac, placebo; Surg, surgery.
*Median survival; 2Estimated from the data on sites of relapse or the survival plots; S, survival; T2-year survival; #progression-free

survival.

Table 3

Prospective multicentre phase II trials of induction chemotherapy plus CT/RT

Investigators
dose

N Radiotherapy Chemotherapy protocol

Locoregional control Overall survival

3-year S (%) 5-year S (%) 3-year S (%) 5S-year S (%)

Vokes et al. [13], CALGB 62 66 2 x PGind + 2 x PG cc 182 NR 28 18.3 mo*
58 66 2 x PTind + 2 x PT cc 182 NR 222 14.8 mo*
55 66 2 x PVind + 2 x PV cc 182 NR 202 17.7 mo*

Fournel et al. [14], GLOT 63 66 2 xPVce+3 xPTcons NR 8.2 mo* 32 15 mo*
64 66 3 xPTind+2 x PVcc NR 11.5 mo* 31.6 19 mo*

*Median survival. ?Estimated from the data on sites of relapse and the survival plots.
RT, radiotherapy; CALGB, Cancer and Leukaemia Group B; GLOT, Groupe Lyon-Saint Etienne d’Oncologie Thoracique; NA, not
applicable; NR, not reported; P, cisplatin; T, paclitaxel; Gem, V, vinorelbine; cc, concurrent; ind, induction; S, survival; cons, consolidation.

with consolidation cisplatin and etoposide, quite com-
parable to the data of the prior trial with tri-modality
therapy including surgery. These two pilot trials led
to the design of the final phase III trial looking at
concurrent chemoradiation followed by surgery versus
definitive higher dose concurrent chemoradiation fol-
lowed by two cycles of consolidation chemotherapy
with cisplatin and etoposide [2]. Thus, the cisplatin
and etoposide combination currently has the broadest
evidence available for inclusion in this setting. One
of the advantages of this drug combination seems the
fact that it can also be given at full doses of cisplatin
as well as etoposide in the concurrent chemoradiation
phase to achieve an effect on micro-metastases.

While concurrent chemoradiation followed by con-
solidation cisplatin-based combination chemotherapy
is one possibility to increase systemic control in this
setting, other groups have added two or three cycles
of induction chemotherapy to concurrent chemora-
diation. Table 3 shows the two largest randomised
phase II trials with cisplatin-based combinations.
The Cancer and Leukaemia Group B (CALGB)
trial and the French trial both proved the feasibility
of this approach but both cannot give valid final
survival results concerning this strategy based on
the phase II design [13,14]. In the CALGB trial, a
combination of cisplatin and vinorelbine showed the
most optimal toxicity profile both in the induction
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as well as the concurrent phase [13]. The French
trial used two cycles of cisplatin and vinorelbine for
the concurrent chemoradiation phase but three cycles
of cisplatin and paclitaxel either for the induction
or else for the consolidation [14]. The described
cisplatin-based chemotherapy protocols were feasible
and toxicity was manageable in both studies. With
no randomised phase III trials available with the
two treatment strategies of induction chemotherapy
or consolidation chemotherapy based on a cisplatin-
containing combination in this setting, there can be
no final recommendation on how to move ahead
further (see also the Chapter on Radiotherapy in this
Education Book). Probably, individual risk factors
of co-morbidity profiles or biological/clinical tumour
characteristics may be the most adequate guide for
selection to either one of the two strategies in the
future, but they have to be defined within prospective
trials to generate more evidence on this issue (see also
the Chapter on Diagnostic/Staging in this Education
Book).

Systemic issues: consolidation

The SWOG carried out a further pilot trial looking at
pathologically proven stage IIIB disease in the mul-
ticentre setting. Following concurrent chemoradiation
with two cycles of cisplatin and etoposide and 61 Gy
radiotherapy, three cycles of single agent docetaxel
were added as consolidation chemotherapy [16]. The
trial was carried out as a large multicentre phase II
signal finding study. A median overall survival of
26 months and a 5-year survival rate of 29% turned
out to be very encouraging. As a consequence the
HOG brought this approach to a randomised trial
looking at concurrent chemoradiation with two cycles
of cisplatin and etoposide and 60 Gy and added the
same three cycles of docetaxel in the experimental arm
as consolidation [17] (Table 2). The comparator arm
used only the definitive concurrent chemoradiation
and gave no consolidation docetaxel. From the initial
243 patients registered to this trial, only 203 patients
could be adequately assessed and, finally, only 147
of these were finally randomised in what represents
a remarkable selection. However, probably based on
the significantly increased toxicities noticed in the
docetaxel consolidation phase, the overall survival
results in the randomisation turned out to be not
significantly different. It has to be noted, that in
all the assessed and initially evaluated 203 patients,
the S-year survival was only 10%. The encouraging
median survival data in both randomised arms have

to be cautiously interpreted on the basis of the
above mentioned selection process of 243 patients
being accrued but only 147 of them being finally
randomised and evaluated for the consolidation effect.
Therefore, it seems to be definitely inadequate to
conclude from these findings that concurrent chemo-
therapy of two cycles of cisplatin and etoposide in
combination with 60 Gy conventionally fractionated
radiotherapy should now be considered the new and
valid standard of care for these patient groups. We
have to critically accept that the largest group of
patients treated with concurrent chemotherapy of
cisplatin and etoposide with 61 Gy of radiotherapy
was the definitive chemoradiation arm of the North
American Intergroup Trial 0139. However, patients
in that study received two cycles of consolidation
cisplatin and etoposide following the definitive con-
current chemoradiation. The 5-year survival rate of
this arm was 20% which probably represents the
best long-term survival data observed, so far, within
a large multicentre randomised trial setting with an
included comparator arm. Therefore, the treatment
as described in this definitive chemoradiation arm
can be considered to be a standard chemoradiation
protocol giving both adequate loco-regional as well
as effective systemic control. Consolidation cisplatin
and etoposide could be adequately given in more
then 75% of the patients in this arm. The toxicity
profile of this consolidation therapy with cisplatin and
etoposide was, overall, manageable and acceptable.
Clearly, consolidation with single agent docetaxel as
given in the SWOG pilot and the HOG-randomised
trial can no longer be recommended based on the
unfavourable toxicity profile and the treatment-related
death rate observed in the multicentre randomised
study. A probable explanation may be the fact that
docetaxel was given exactly during the phase of
developing radiation pneumonitis. It might also be that
docetaxel can induce serious hypersensitivity reactions
and exaggerate pulmonary toxicity or even that it
could lead to serious infections which induce bacterial
pneumonias by inducing significant neutropenia. The
exact mechanism of the observed treatment related
deaths on that trial can not currently be given.

New drug combinations

Other groups have used cisplatin-based combinations
with newer drugs such as vinorelbine and docetaxel in
this concurrent treatment setting. Table 4 shows three
trials available on this issue. The Czech randomised
trial was a test of sequential versus concurrent
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Table 4

Prospective trials of concurrent chemotherapy and radiotherapy with newer drugs

Investigators N Radiotherapy Chemotherapy protocol Time to progression Median survival 2-year S (%)
dose (months) (months)
Zatloukal et al. [19] 52 60 4 x PV ind + RT 8.5 (P=0.024) 129 (P=0.023) -
50 60 1 xPVind +2 x PVcc+ 1PV 119 16.6 -
Krzakowski et al. [S0] 54 66 2 x PVind + 2 x PV cc 12.5 23.4
Kiura et al. [23] 101 60 2 X MVP cc - 23.7 48.1 (P=0.018)
99 60 2 x DP cc - 26.8 60.3

P, cisplatin; T, paclitaxel; D, docetaxel; V, vinorelbine; Vd, vindesine; M, mitomycin; cc, concurrent; ind, induction; S, survival.

chemoradiation [19]. The concurrent arm was based
on cisplatin and vinorelbine. This combination and
protocol turned out to be feasible and with an
acceptable toxicity profile. The concurrent arm also
showed better overall survival results. The second
study from Poland was a multicentre phase II trial
and used two cycles of cisplatin and oral vinorelbine
as induction therapy and then two cycles of the
same combination as concurrent treatment with 66 Gy
of radiotherapy [51]. Toxicity was manageable and
overall survival results encouraging. No significant
toxicity was observed. The Japanese study com-
bined two cycles of cisplatin and docetaxel with
60 Gy conventionally fractionated radiotherapy [23].
No consolidation or induction therapy was added.
This study arm was compared to the “Japanese
standard” of two cycles of mitomycin, vindesine,
and cisplatin (MVP) given concurrently to the same
radiotherapy [32]. Designed as a randomised phase II
trial, there was no significant difference between the
two arms concerning response rate. Overall survival
results turned out significantly better for 2-year
survival with cisplatin and docetaxel and there was
also a significantly reduced toxicity profile with the
newer combination. However, this contrasts to the
HOG-group findings with docetaxel and it is not
clear whether results from this study in Japanese
patients can be easily translated to Caucasian patient
populations outside Japan. There are some hints that
pharmacogenetic differences between Japanese and
Caucasian patients may lead to different toxicity
and efficacy profiles following docetaxel treatment.
A confirmatory trial of cisplatin and docetaxel in
combination with radiotherapy in stage III Western
patients has to be awaited prior to more broader
treatment recommendations in favour of this regimen.
Interestingly there were no increased treatment-related
deaths in the docetaxel-based arm in this study.
There are preliminary reports of integrating peme-
trexed into definitive chemoradiation protocols as well

as the consolidation chemotherapy phase in stage III
disease [50,52]. Platinum-based combinations with
pemetrexed can be given at full doses in the concurrent
treatment phase in combination with radiotherapy,
so systemic efficacy should be adequate with no
significant dose reductions necessary. In the first ran-
domised phase II trial from CALGB, carboplatin and
pemetrexed was given in combination with concurrent
radiotherapy and then as consolidation treatment for
two cycles [50]. No significant toxicity problems were
noted. However, this study looked at the combination
of pemetrexed with carboplatin which may be a critical
issue in the final interpretation of its results. At the
moment, there is a large randomised phase III trial
ongoing with a concurrent cisplatin- and pemetrexed-
based chemoradiation and then four cycles pemetrexed
consolidation versus cisplatin and etoposide in a
concurrent chemoradiation protocol followed by “best
dealer’s choice”-consolidation for two cycles (Fig. 1,
data not given here). The patient selection in that study
included non-squamous cell histologies only. Results
from this and further clinical investigations will be
necessary to evaluate this drug both in the concurrent
as well as the consolidation setting keeping in mind
that the drug’s efficacy has only been proven in the
subset of non-squamous cell carcinoma patients.
Another large randomised trial has looked at
consolidation with the oral EGFR TKI gefitinib versus
placebo in stage III patients [24]. Patients received the
SWOG regimen with concurrent chemoradiation based
on cisplatin and etoposide followed by three cycles
of docetaxel consolidation. Patients without disease
progression were then randomised into continuous
treatment with gefitinib versus placebo (Table 2).
Unfortunately, the trial had to be stopped early
following an interim analysis demonstrating inferior
survival results with the EGFR TKI. It is not clear
whether the consolidation docetaxel did have an
impact on this negative finding or whether toxicity
issues with an EGFR inhibitor in the phase of post
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Fig. 1. Currently ongoing randomised studies with consolidation chemotherapy. NSCLC, non-small cell lung cancer; Cis, cisplatin;
Pem, pemetrexed; maint, maintenance; Eto, etoposide; Nav, vinorelbine. ¥Non-squamous cell carcinomas.

radiation pneumonitis could be an explanation for
these findings. Another critical argument of that trial
was the trials population being unselected both from
the clinical point of view (adenocarcinomas, women,
never-smokers) and the molecular pathological point
of view (EGFR mutations). Recently, there have
been reports of a significant additive effect of the
monoclonal antibody cetuximab in combination with
chemotherapy in advanced disease [53]. First inves-
tigations by RTOG are currently looking at adding
cetuximab to chemoradiation and a consolidation
schema in locally advanced NSCLC [54]. Another
new treatment principle, the monoclonal antibody
against VEGF, bevacizumab, has been investigated
within a phase I/Il trial by ECOG in a definitive
chemoradiation protocol [25]. Only preliminary data
have been reported, but there has been a note of
caution concerning serious toxicities such as the
development of haemoptysis or fistula to the trachea
and the mediastinum with concurrent application of
bevacizumab and radiation. Further safety data and a
histopathologically stratified toxicity analysis have to
be awaited before definitive conclusions can be drawn
from these preliminary findings.

Maintenance issues

Maintenance therapy describes the prolonged treat-
ment of one component of the systemic therapy
that has also been a component from the initial
start of therapy. With the typical long-term toxicities
induced by conventional cytotoxic drugs this strategy
had been difficult if not impossible to achieve.
Only with low-toxicity agents such as pemetrexed
available, this treatment approach has only recently
been revisited even in advanced NSCLC in stages I1IB
and IV [55]. Based on the current findings, it could be

an interesting strategy to test this approach of mainte-
nance pemetrexed in adequate histopathologies (non-
squamous) in stage III following combined-modality
treatment. Toxicity issues may not be that relevant
with pemetrexed in comparison to the ones observed
with docetaxel in the phase of post-chemoradiation
pneumonitis, as far as initial toxicity analyses have
demonstrated [51,52].

Immunotherapy in stage 111

A randomised phase II trials has been reported
looking at a new treatment principle of vaccination
against the MUCl1-antigen. MUCI is expressed on a
number of epithelial cancers, namely also in NSCLC.
A prospective randomised phase II signal finding
study showed a significant benefit with a vaccine
application against MUCI in a subgroup of stage I1IB
patients following chemoradiation [26]. Based on
these encouraging data from the randomised phase II
trial, a prospectively randomised phase III study has
been launched looking at the administration of vaccine
versus placebo in patients following a definitive
concurrent chemoradiation protocol. The START trial
is open for accrual and final results will not be
available for at least one or two years.

Another immunological treatment principle cur-
rently under investigation is the vaccination against
MAGE-A3 antigen. In patients with MAGE-A3-
positive tumours, a signal finding randomised phase II
study has generated encouraging results with the
adjuvant application of the vaccine over more than
2 years [27]. This study has led to a large randomised
phase III trial in early disease after complete resection
+/— adjuvant chemotherapy. The plan is for more than
3300 patients to be randomised within the next few
years into adjuvant immunotherapy versus placebo.
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These results have to be awaited, however, prior to
possibly integrating this treatment principle into the
management of the stage III disease patient group, but
interest in this issue has been generated.

Toxicity issues

With cisplatin-based protocols being the preferred
partner both in concurrent chemoradiation protocols
and in the consolidation chemotherapy setting, toxicity
issues come up for the compliance and toxicity
profile observed with these intensive treatments. When
cisplatin is split up into 50 mg/m? on day 1 and 8 of a
cycle, gastrointestinal as well as renal toxicities can be
considerably minimised. Supportive measures such as
adequate antiemetic treatment and prophylactic hyper-
alimentation with oral diets can considerably improve
the treatment compatibility and compliance.

Cisplatin and vinorelbine has become a typical
combination protocol in the adjuvant chemotherapy
of early disease or in selected patients with stage III
disease after complete resection. Outpatient applica-
tion is easy and side effects are manageable and mild.
Oesophagitis of concurrent chemoradiation seems to
have been further reduced by new radiation treatment
planning techniques as well as in protocols using
cisplatin and vinorelbine for concurrent application.

The combination of cisplatin and etoposide remains
a valid standard in these stages but seems to have
slightly more oesophageal side effects due to the
mucositis seen with etoposide. Pulmonary toxicities
of combining chemotherapy and radiotherapy have
to be acknowledged and cautiously included into the
clinical decision making process [56]. Large patient
groups have received both concurrent as well as con-
solidation application with this combination, thereby
representing a valid background for a more generalised
treatment recommendation in this setting. The typical
co-morbidity profile of a considerable number of
patients with locally advanced stage III NSCLC
with chronic obstructive pulmonary disease (COPD),
coronary heart disease, or diabetes mellitus makes
an individualised treatment decision in this stage
necessary [46]. Older patients with considerable co-
morbidities may not be the ideal patients for treatment
intensification. However, age alone should not be the
only driving factor, as sometimes “biological age”
markedly differs from numerical age and this fact
has to be acknowledged [57]. A standard evaluation
within a multidisciplinary team seems to be the most
optimal procedure to define individualised patient
approaches, especially those including surgery or

intensified chemoradiation protocols. Lung function,
cardiovascular risk factors and significant other co-
morbidities should be openly discussed within the
group and the individual treatment risks should also
be made transparent to the patient so as to include him
in the process of decision making. With the increased
benefits of the newer treatment planning techniques
for radiation therapy, toxicities within these intensified
protocols have been remarkably reduced and this again
has made inclusion of concurrent chemotherapy or
newer drugs much more feasible.

Conclusion

In stage III NSCLC, combination chemotherapy
should remain a backbone of treatment due to the high
systemic risks of this patient group with nearly 40%
of the patients developing systemic failures outside
the brain. The broadest evidence is currently available
for cisplatin-based combinations, namely cisplatin
and etoposide as well as cisplatin and vinorelbine.
Carboplatin-combinations cannot be considered to be
advisable based on clear evidence from available
clinical data, clinical studies or meta-analyses.

A standard and typical treatment approach can
be the definitive concurrent chemoradiation arm of
Intergroup trial 0139 as large patient groups have
been treated with this protocol within an adequate
multicentre trial setting. Toxicities of this concur-
rent chemoradiation and PE-consolidation arm were
mild and manageable. Overall treatment results were
encouraging with a 20% 5-year survival rate in an
adequately selected and well staged patient population
making this treatment a potentially curative one.

Consolidation therapy with single agent docetaxel
has revealed to be too toxic and not indicated in
stage III NSCLC patients after definitive chemoradi-
ation.

Surgery remains an issue following the Intergroup
trial in selected patients with pathologically proven
stage IIIA(N2) and is probably best identified in a
multidisciplinary evaluation. If surgery is included,
lobectomy should be the preferred choice and pneu-
monectomy avoided.

Generally, too few prospectively randomised trials
are being performed in stage III disease, so therapists
should be encouraged to put patients into ongoing
trials. Recent investigations with innovative treatments
in randomised clinical trials include vaccination strate-
gies against the MUC-1 antigen, the MAGE-A3-
antigen and consolidation treatment with prolonged
pemetrexed following definitive chemoradiation in
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patients with non-squamous cell carcinomas. Further
evidence has to be generated concerning the different
co-morbidity profiles, staging and restaging proce-
dures and also concerning the optimal follow-up of
patients based on the individual risks of relapse.

Prospective evaluation of prophylactic cranial irra-
diation has been performed in a large RTOG-trial but
final results have yet to be reported. Management of
patients with developing brain metastases has to be op-
timised in this setting. Further introduction of systemic
agents into the stage III NSCLC treatment seems to be
necessary. Adequate patient selection for therapy with
signal transduction inhibitors seems to be an important
issue and needs further consideration. Further systemic
principles entering the arena within clinical trials are
insulin growth factor (IGF)-1 inhibitors, monoclonal
antibodies against EGFR, mTOR-inhibitors and mul-
tiple others. Typically, these new agents are combined
with conventional chemotherapy. Toxicity issues in
combination with either chemotherapy, radiotherapy or
surgery have to be carefully evaluated. Translational
research studies should be implemented into clinical
trial designs to search for prognostic and predictive
biological markers for future treatment guidance.
Stage III patients should preferably be treated within
centres with adequate experience and functioning
multidisciplinary treatment teams.
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