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A B S T R A C T

The present guidelines on the management of unresectable non-metastatic non-small 
cell lung cancer (NSCLC) were formulated by the ELCWP in October 2005. They 
are designed to answer the following eight questions: 1) Is chest irradiation curative 
for NSCLC? 2) What are the contra-indications (anatomical or functional) to chest 
irradiation? 3) Does the addition of chemotherapy add an advantage to radiotherapy? 
4) Does the addition of radiotherapy add an advantage to chemotherapy? 5) Is ir-
radiation as effective as surgery for marginally resectable stage III? 6) How to best 
combine chemotherapy with radiotherapy: sequentially, concomitantly, as consolida-
tion, as induction, as radiosensitiser? 7) In case of too advanced locoregional disease, 
is there a role for consolidation (salvage) local treatment (surgery or radiotherapy) 
after induction chemotherapy? 8) In 2005, what are the technical characteristics of an 
adequate radiotherapy?

I N T R O D U C T I O N

This is the second of a series of five articles, reporting clinical practice guide-
lines for lung cancer, formulated by the European Lung Cancer Working Party 
(ELCWP). The articles will consecutively present the recommended treatment of 
early (resectable) stages of non-small cell lung cancer (NSCLC), locoregionally ad-
vanced NSCLC, metastatic NSCLC and small-cell lung cancer (SCLC) of limited 
and extensive stage. The rationale of the reasons and methodology used for those 
guidelines has been previously reported.

After an extensive discussion, a consensus was reached among members of the 
Group to formulate the guidelines of treatment of the unresectable non-metastatic 
stages of non-small lung cancer on the basis of eight predefined essential questions: 
1) Is chest irradiation curative for NSCLC? 2) What are the contra-indications (ana-
tomical or functional) to chest irradiation? 3) Does the addition of chemotherapy 
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add an advantage to radiotherapy? 4) Does the addition of 
radiotherapy add an advantage to chemotherapy? 5) Is irradia-
tion as effective as surgery for marginally resectable stage III? 
6) How to best combine chemotherapy with radiotherapy: 
sequentially, concomitantly, as consolidation, as induction, 
as radiosensitiser? 7) In case of too advanced locoregional 
disease, is there a role for consolidation (salvage) local 
treatment (surgery or radiotherapy) after induction chemo-
therapy? 8) In 2005, what are the technical characteristics 
of an adequate radiotherapy?

Those questions have been extensively discussed during 
a meeting organised in April 2005 in Brussels, in Belgium. 
The present consensus has been definitively approved by the 
Group in a final meeting in Bruges, in October 2005.

M E T H O D O L O G Y

Guidelines were established on the basis of the various 
data published in the literature: clinical trials, systematic 
reviews and meta-analyses, guidelines from medical societ-
ies or groups. Literature was identified and analysed by the 
evidence-based medicine group of the ELCWP. The quality 
of the published guidelines was assessed with the use of the 
AGREE instrument [1,2], allowing elimination of the worst 
ones and use of the best available ones for the establishment of 
our own guidelines. The following guidelines were selected: 
ASCO (American Society of Clinical Oncology) [3,4], BTS 
(British Thoracic Society) [5], Cancer Care Ontario Practice 
Guidelines [6], Royal College of Radiologists [7], American 
College of Chest Physicians (ACCP) [8] and FNCLCC (Fé-
dération Nationale des Centres de Lutte contre le Cancer) 
[9]. Selection was based on the previous assessment of the 
literature performed by the ACCP [10], and it was completed 
by the analysis using AGREE instrument of other guidelines 
that had not been taken into consideration. This approach 
allowed the addition of the FNCLCC and ACCP guidelines 
to the list.

Q U E S T I O N  1 :  I S  C H E S T  I R R A D I A T I O N  
C U R A T I V E  F O R  N S C L C ?

There is no published series of patients with unresectable 
locoregional NSCLC, treated with elective chest irradiation 
alone for which cure (more than 5-year disease-free survival) 
was documented. Evidence is indirect, mainly obtained from 
the control arms of randomised trials treated with irradiation 
alone or by extrapolation from series of inoperable patients 
with resectable NSCLC (stages I and II).

From the historical point of view, the first report of lung 
cancer treated with irradiation (low energy x-ray) was pre-
sented in 1915 by Cole from the Memorial Sloan Kettering 
Cancer Centre in New-York [11]. In 1942, Leddy at the Mayo 
Clinic in Rochester obtained a 4% 5-year survival in a series 

of 125 patients treated with irradiation (135-200 kV energy). 
Megavoltage irradiation was introduced in Canada in the 
late forties; in 1968, data from the Memorial Center of the 
period 1949 to 1960 were reviewed. A total of 1047 patients 
were treated with external irradiation and only two five-year 
survivors were observed .

In the meta-analysis of the NSCLC Collaborative Group 
[12], there was a total of 893 patients in the control arms of 
the trials testing irradiation with or without chemotherapy. 
Twenty- five patients were alive and followed up at 5 years but 
no information is available about their cancer status and the 
concomitant administration of other treatments. In a review 
of the literature about the curative role of radiotherapy, Dam-
strup and Poulsen identified many uncontrolled studies of 
patients with inoperable or unresectable tumours, showing a 
1-year survival rate ranging from 29 to 58% and a 5-year sur-
vival rate ranging 4-10% [13]. The data were not analysed by 
disease stage. A systematic review of radical radiotherapy for 
stage I/II NSCLC in patients not sufficiently fit for or declin-
ing surgery (medically inoperable) was performed by Rowell 
and Williams [14]. The authors identified two randomised 
(including the CHART trial [15] comparing two radiotherapy 
fractionation schedules) and 35 non- randomised trials, with 
more than two thousands patients. Overall 5-year survival 
ranged from 0 to 42%. These data were fully analysed in the 
guidelines of the FNCLCC [16] for the management of stage 
I and II NSCLC treated by radiotherapy alone.
Recommendation: the curative role of radiotherapy for 

unresectable stage III NSCLC is not fully demonstrated. 
Chest radiotherapy can probably cure less than 5% of those 
patients (level of evidence: uncontrolled series of patients). 
Chest irradiation should, in this situation, be combined with 
chemotherapy.

Q U E S T I O N  2 :  W H A T  A R E  T H E  C O N T R A -
I N D I C A T I O N S  ( A N A T O M I C A L  O R  
F U N C T I O N A L ) T O  C H E S T  I R R A D I A T I O N ?

ASCO, ACCP, FNCLCC and Ontario Cancer Care 
Practice provide evidence of some contra-indications to 
chest irradiation without mentioning data supporting their 
recommendations.

These contra-indications to radical radiotherapy include 
poor performance status (ECOG 2-3), weight loss >5-10%, 
inadequate pulmonary function and metastatic disease con-
fined to the thorax. In fact, some contra-indications are 
relative and others absolute. They are related to the general 
condition of the patient and the existence of comorbidities, 
the presence of pulmonary diseases compromising lung 
function and the extent of the tumour. A prerequisite for the 
administration of radical radiotherapy is the possibility to 
treat all the disease in a single irradiation field (including the 
primary tumour and lymph nodes involved). Presence of ex-
trathoracic or intrathoracic (including pleural involvement) 
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metastases is considered as an absolute contra-indication 
for curative irradiation. The size of the field is limited by 
the potential risk of lung toxicity, namely radiation pneu-
monitis. Various attempts have been made to define param-
eters derived from the dose-volume histogram to predict 
toxicity and define the ability to perform chest irradiation 
[17]. These parameters include the Vdose (percentage of 
CT-defined total lung volume receiving greater or equal 
than a threshold dose like 20, 25 or 30 Gy), the mean lung 
dose (MLP) or the normal time complication probability 
(NTCP). Despite the fact that they are related to the risk of 
developing radiation pneumonitis, their precision is insuf-
ficient to recommend their routine use.
Recommendation: Radical radiotherapy should be lim-

ited to non- metastatic tumours that can be treated within 
a single field, provided that there is adequate pulmonary 
function, lack of severe comorbidity and an acceptable 
general medical condition. All these parameters should 
be assessed by an experienced radiotherapist (level of 
evidence: experts opinion).

Q U E S T I O N  3 :  D O E S  T H E  A D D I T I O N  O F  
C H E M O T H E R A P Y  A D D  A N  A D VA N T A G E  
T O  R A D I O T H E R A P Y ?

Today, none of the guidelines of other scientific societies 
- ASCO, ACCP, FNCLCC, Ontario Cancer Care Practice 
– recommend radical chest irradiation alone. Instead they 
recommend combined administration of radiotherapy and 
platinum-based chemotherapy.

The evidence that chemotherapy adds an advantage to 
radical chest irradiation comes from multiple randomised 
trials (Tables I and II) and meta-analyses (Table III). Ran-
domised studies have compared radiotherapy alone with 
induction chemotherapy followed by irradiation or with 
radiosensitisation using cytotoxic drugs, mainly platinum 
derivatives. There are 12 “modern” trials having tested 
induction chemotherapy in this indication [18-32]. They 
are summarised in table I. Five have resulted in a statisti-
cally significant improvement in survival, confirmed by 
a specific meta-analysis [33]. Concerning chemotherapy 
induced radiosensitisation, 10 randomised trials are avail-
able as shown in table II [34-43]. Four indicate significantly 
improved survival, confirmed by two specific meta-analysis 
[33,44] (Table III).
Recommendation: Radical chest irradiation should 

not be administered as a single modality treatment in un-
resectable stage III NSCLC. It should be combined with 
platinum-based chemotherapy (level of evidence: multiple 
randomised trials and meta-analysis).

Q U E S T I O N  4 :  D O E S  T H E  A D D I T I O N  O F  
R A D I O T H E R A P Y  A D D  A N  A D VA N T A G E  T O  
C H E M O T H E R A P Y ?

Data are too limited to adequately address this question. 

Indeed, almost all randomised trials have been using chest 
irradiation alone, as a control arm. Only three trials, sum-
marised in table IV, have tested chemotherapy with or without 
thoracic radiotherapy [45-47]. The trial by Johnson et al [45] 
failed to show significant survival difference between treat-
ment with Vindesine alone, radiotherapy alone or combina-
tion of both. This study can be strongly criticised because 
both chemotherapy regimen and radiotherapy techniques used 
are obsolete. In the Kubota trial, the addition of radical chest 
irradiation after two courses of cisplatin-based chemotherapy 
resulted in significantly improved survival [46]. Comparing, 
in responders to three courses of MIP chemotherapy, three 
further courses of the same chemotherapy versus the addition 
of radical radiotherapy, the ELCWP group demonstrated 
significant benefit in terms of local control in favour of the 
combined modality approach [47]. A Scandinavian trial com-
paring chest irradiation (40 Gy) with chemotherapy (cisplatin 
+ etoposide) found no significant difference in survival but in 
this study the dose of irradiation administered was palliative, 
not with a curative intent [48].
Recommendation: Combined radiochemotherapy 

should be administered instead of chemotherapy alone in 
unresectable stage III NSCLC (level of evidence: two ran-
domised trials).

Q U E S T I O N  5 :  I S  I R R A D I A T I O N  A S  E F F E C T I V E  
A S  S U R G E R Y  F O R  M A R G I N A L LY  R E S E C T A B L E  
S T A G E  I I I ?

The preferred local treatment of Stage IIIA N2 disease is 
controversial. Surgery, radical radiotherapy or both have been 
proposed. The threshold between resectable and unresect-
able disease differs from surgeon to surgeon and there is a 
lack of published randomised trials on the topic, excepting a 
small feasibility study [49]. Very recently, at the ASCO 2005 
and at the World Conference of Lung Cancer, two large tri-
als were presented about the role of surgery in stage IIIA N2 
NSCLC.

In the North American INT 0139 trial, patients with 
initially resectable N2 disease were randomised between 
bimodality (chemotherapy with cisplatin and etoposide + 
radiotherapy) and trimodality (same + surgery) approaches. 
A total of 396 eligible patients were enrolled and there was no 
significant difference in survival between both arms. Surgery 
was nevertheless associated with improved progression-free 
survival. In addition, pneumonectomy, especially if complex, 
e.g. intrapericardial, appeared associated with a particularly 
high mortality (22% if standard and 29% if complex), while 
lobectomy had a very low mortality (1%). It is thus possible 
that surgery is beneficial, when a pneumonectomy is not 
required. In the EORTC trial 08941, enrolled patients had 
to have pathologically proven stage IIIA N2 NSCLC con-
sidered to be unresectable by the surgeon. Three courses of 
platinum-based chemotherapy was administered and in case 
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of response, patients were randomised between surgery (plus 
optional postoperative radiotherapy) or chest irradiation. On 
572 registered patients, 333 were randomised. No significant 
difference in survival was observed, with median survival time 
and 5 year survival rates of 16.4 months and 15.7% for surgery 
and 17.5 months and 14% for radiotherapy, respectively. Post-
operative mortality was 4%.
Recommendation: Treatment of marginally resectable 

stage IIIA N2 NSCLC should be multimodal and contains 
in any case chemotherapy. The choice between surgery and 
radical radiotherapy as local treatment should be based on the 
resectability of the disease after chemotherapy, on the pos-
sibility to include the disease in a single irradiation field and 

on the local capacities of the centre. Inclusion of those patients 
in clinical trials is highly recommended (level of evidence: 
unpublished randomised trials and expert opinion).

Q U E S T I O N  6 :  H O W  T O  B E S T  C O M B I N E  
C H E M O T H E R A P Y  A N D  R A D I O T H E R A P Y :  
S E Q U E N T I A L LY ,  C O N C O M I T A N T LY ,  A S  
C O N S O L I D A T I O N ,  A S  I N D U C T I O N ,  A S  
R A D I O S E N S I T I S E R ?

In their guidelines, the FNLCC recommends the sequen-
tial approach (induction chemotherapy followed by chest ir-
radiation) and the ACCP concurrent chemoradiotherapy in 
stage IIIB.

Evidence from randomised clinical trials is limited. 

TABLE I. Randomised trials comparing sequential chemotherapy and radiotherapy with irradiation alone (OR: objective 
response; MST: median survival time; yr: year; mo: month; pts: patients; CPA: cyclophosphamide; ADR: adriamycine; 
CDDP: cisplatin; RT: radiotherapy; NA: not available; S: significant; NS: not significant; VBL: vinblastine; MTX: metho-
trexate; VDS: vindesine; Ifo: ifosfamide; MMC: mitomycin C).

Reference treatment n pts
OR
(%)

MST
(mo)

2 yr
survival

p

Mattson,

1988 [18]

1. CPA-ADR-CDDP (2x) then RT (55Gy) 76 49 NA NA S

2. RT (55Gy) 78 44 NA NA

Dillman,

1990 [19;20]

1. CDDP-VBL (2x) then RT (60Gy) 78 46 13.8 26% S

2. RT (60Gy) 77 35 9.7 13%

Morton,

1991 [21]

1. MTX-ADR-CPA-CCNU (2x) then (60 Gy) 56 55 10. 21% NS

2. RT (60 Gy) 58 64 10. 16%

Le Chevalier,

1991 [22;23]

1. VDS-CPA-CDDP-CCNU (3x) then (65 Gy) 176 31 12 21% S

2. RT (65 Gy) 177 35 10 14%

Gregor,

1993 [24]

1. CDDP-VDS (2x) then RT (50 Gy) 39 62 12.1 NA NS

2. RT (50 Gy) 39 42 12.4 NA

Crino,

1993 [25]

1. CDDP-VP16 (3x) then RT (56 Gy) 29 53 12.1 28% NS

2. RT (56 Gy) 32 32 8.4 14%

Wolf,

1997 [26]

1. Ifo-VDS (2x) then RT (50 Gy) 37 57 13.7 24 % S

2. RT (50 Gy) 41 41 9 12%

Sause,

1995 [27,28]

1. CDDP-VBL (2x) then RT (60 Gy) 164 13.8 NA S

2. RT (60 Gy) 163 11.4 NA

3. bifractionated RT (69.6 Gy) 163 12.3 NA

Planting,

1996 [29]

1. CDDP-VDS (2x) then RT (55Gy) 37 41 12.0 NS

2. RT (55 Gy) 33 55 12.0

Brodin,

1996 [30]

1. CDDP-VP16 (2x) then RT (56 Gy) 163 26 11 21% NS

2. RT (56 Gy) 164 25 10.5 17%

Cullen,

1999 [31]

I. MMC-Ifo-CDDP 223 54 12 NS

II. RT 223 10

Mattson,

2003 [32]

I. Docetaxel (x3) then RT 134 28 14.8 NS

II. RT 140 12.6
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TABLE II. Randomised trials comparing irradiation with or without radiosensisation by chemotherapy (OR: objective 
response; MST: median survival time; yr: year; mo: month; wk: week; d: day; pts: patients; CDDP: cisplatin; RT: 
radiotherapy; CBDCA: carboplatin; NS: not significant; VBL: vinblastine).

reference Thoracic RT chemotherapy n MST
2 yr 

survival
p

Schaake-
Koning,
1992 [34]

30 Gy/10 x + 
25 Gy/10x (split)

I. - 108 13%

0.04II. CDDP (30 mg/m2/wk) 98 19%

III. CDDP (6 mg/m2/d) 102 26%

Trovo,
1992 [35]

45 Gy/15x I. - 88 10.3 mo
NS

II. CDDP (6 mg/m2/d) 85 10.0 mo

Blanke,
1993 [36]

60-65 Gy I. - 111 46 wk 13%
NS

II. CDDP (70 mg/m2/3 wk) 104 43 wk 18%

Jeremic,
1995 [37]

64,8 Gy
(bifractionated)

I. - 61 8 mo 25%

II. 1x/wk CBDCA (100 mg d1,2)
+ VP 16 (100 mg d1,2,3)

52 18 mo 35%
0,002

III. 1x/2wk CBDCA (20 mg d1,2)
+ VP16 (100 mg d1-5)

56 13 mo 27%
NS

Jeremic,
1996 [38]

69,6 Gy
(bifractionated)

I. - 65 14 mo 26%

0,02II. CBDCA (50 mg/d) + VP16 (50 
mg/d)

65 21 mo 43%

Bonner,
1998 [39]

60 Gy I. - 33
NS

II. CDDP(30x3) - VP16 (100x3) x 2 32

Ball,
1999 [43]

60 Gy 1x/d I. - 53

NS
II. CBDCA (70 d1-5) 54

60 Gy 2x/d III - 46

IV. CBDCA (70 d1-5) 51

Clamon,
1999 [40]

60 Gy d50 after 2 
induction courses by 
CDDP-VBL

I. – 120 13 mo
NSII. CBDCA 100 mg/m²/wk 130 13 mo

Groen,
2004 [41]

60 Gy (2 Gy/d 5x/wk) I. - 78 11.7 mo 28%
NS

II. CBDCA 20 mg/m²/d 82 11.8 mo 20%

Cakir,
2004 [42]

64 Gy (2 Gy/d 5x/wk) I. - 88 2% (3 yrs)
0.0002

II. CDDP (20 d1-5) 88 10% (3 yrs)

One phase II [50] and two phase III [51,52] randomised tri-
als (table V) have been published comparing concomitant 
versus sequential approach. In all three, statistically sig-
nificant improvement in survival was observed in favour 
of the concomitant treatment. Chemotherapy used consisted 
of cisplatin-based regimens. There are only two randomised 
trials comparing various platinum-based regimens in that 
indication (table VI). The first was a phase II design and the 
second a phase III [54], both failing to show better results 
with higher dosage of chemotherapy [53].
Recommendation: When radiochemotherapy has to be 

administered, the concomitant approach should be preferred 

to the sequential one. Chemotherapy should be cisplatin-
based (level of evidence: two randomised controlled phase 
III trials). There are no data in favour of radiochemotherapy 
as induction treatment rather than as consolidation treatment 
or in favour of radiosensitisation by platinum derivatives 
instead of administering full radiochemotherapy.

Q U E S T I O N  7 :  I N  C A S E  O F  T O O  A D VA N C E D  
L O C O R E G I O N A L  D I S E A S E ,  I S  T H E R E  A  R O L E  
F O R  C O N S O L I D A T I O N  ( S A LVA G E )  L O C A L  
T R E A T M E N T  ( S U R G E R Y  O R  R A D I O T H E R A P Y )  
A F T E R  I N D U C T I O N  C H E M O T H E R A P Y ?

There are no sufficient data on the topic, despite the fact 
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TABLE III. Meta-analyses of randomised trials performed in unresectable NSCLC (S: significant; NS: non significant; IMA: 
isolated meta-analysis; MAID: meta-analysis based on individual data of the trials; MASRL: meta-analysis performed 
in a systematic review of the literature)

Reference Methodology Outcome
Number of 

trials
Number of 

patients
Results

Chemotherapy added to radical radiotherapy

Collaborative Group, 1995 [12] MADI Overall survival 22 3033 S

Marino, 1995 [58] MASRL Survival at 1 and 2 years 14 1887 S (cisplatin)

Pritchard, 1996 [59] IMA Survival at 1, 2, 3 years 14 2589 S

Induction chemotherapy before radical radiotherapy

Sculier, 2001 [33] MASRL Overall survival 12 2274 S

Chemotherapy radiosensitising radical radiotherapy

Sculier, 2001 [33] MASRL Overall survival 08 1360 S

Rakovitch, 2004 [44] IMA Survival at 1, 2, 3 years 10 1802 S

TABLE IV. Randomised trials comparing chemotherapy with radiotherapy (OR: objective response; NC: no change; 
MST: median survival time; yr: year; mo: month; wk: week; d: day; pts: patients; CDDP: cisplatin; RT: radiotherapy; NA: 
not available; S: significant; NS: not significant; VDS: vindesine; Ifo: ifosfamide; MMC: mitomycin C).

reference treatment stage n % OR MST
3 yrs 

survival
(%)

p

Johnson,
1990 [45]

I. VDS Unresectable 106 10 10.1 mo 7

NSII. RT (60 Gy) 106 30 8.6 mo 5

III. RT + VDS 107 34 9.4 mo 7

Kubota,
1994 [46]

OR or NC after 2 courses CDDP-VDS 
(± MMC ± VP16)

III

S
I. - 32 50 447 d 3

II. RT (50-60 Gy) 31 52 461d 29

Sculier,
1999 [47]

RO after 3 courses of MMC-Ifo-CDDP III (2 yrs)

NSI. 3 further courses of chemotherapy 60 42 wk 18

II. RT (60 Gy) 55 54 wk 22

that administration of local treatment after good response 
sounds logical.
Recommendation: This question merits clinical inves-

tigations.

Q U E S T I O N  8 :  I N  2 0 0 5 ,  W H A T  A R E  T H E  
T E C H N I C A L  C H A R A C T E R I S T I C S  O F  A N  
A D E Q U A T E  R A D I O T H E R A P Y ?

Guidelines for lung cancer management do not provide 
clear recommendations for the technical aspects of radio-
therapy. For ASCO, the dosage should be no less than the 
biologic equivalent of 60 Gy, in 1.8 to 2.0 Gy fractions. For 

ACCP, there are no convincing data that hyperfractionated 
radiotherapy is superior to standard, once-daily treatment. 
For FNCLCC, a minimal dose of 60 Gy with a conventional 
fractionation and a weekly dose of 10 Gy should be admin-
istered, split course should not be used. Treatment should 
consist of photons given by a high energy linear accelerator. 
The technical aspects should conform to the guidelines of the 
International Commission on Radiation Units (ICRU reports 
29, 50 and 62) and to the recommendations of quality assur-
ance programmes (such as those of the French Society of On-
cological Radiotherapy). For Cancer Care Ontario Practice, 
chest irradiation should also be given at a dose of 60 Gy in 30 
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TABLE V. Randomised trials comparing concomitant with sequential chemoradiotherapy (OR: objective response; NC: 
no change; MST: median survival time; yr: year; mo: month; wk: week; d: day; pts: patients; CDDP: cisplatin; RT: radio-
therapy; VDS: vindesine; MMC: mitomycin C; VBL: vinblastine; VNR: vinorelbine)

Reference Treatment Stage N pts RO % MST 5 yr survival p

Furuse,
1999 [51]

I. Concomitant: CDDP-MMC-VDS x 2 
+ RT (56Gy d2)

IIIA/B 156 89 16.5 mo 15.8%

0.04
II. Sequential: CDDP-MMC-VDS x2 
then RT (56Gy)

158 66 13.3 mo 8.9%

Komaki,
2002 [50]

I. Concomitant: CDDP-VP16 + RT 
(69,6 Gy d1 bid)

81 71 15.5 mo 15.5%

II. Sequential: 2 x CDDP-VBL then RT 
(63 Gy d50) sensitised by CDDP

81 73 16.4 mo 13%

Zatloukal,
2004 [52]

I. Concomitant: CDDP-VNR (4 cycles) 
+ RT (60 Gy J4 cycle 2)

IIIA/B 52 80 16.6 mo

0.023
II. Sequential: CDDP-VNR x 4 then RT 
(60 Gy)

50 47 12.9 mo

TABLE VI. Randomised trials comparing various induction chemotherapy regimens (OR: objective response; MST: 
median survival time; yr: year; mo: month; pts: patients; CDDP: cisplatin; RT: radiotherapy; NS: not significant; gemci: 
gemcitabine; Ifo: ifosfamide; MMC: mitomycin C).

Reference modality regimen N pts OR MST 2 yr 
survival

p

Vokes,
2002 [55]

induction chemotherapy 
followed by 
consolidation 
radiochemotherapy

I. CDDP-gemci then RT-CDDP-
gemci

62 40% 18.3 m 37%

II. CDDP- paclitaxel then RT-
CDDP-paclitaxel

58 33% 14.8 m 29%

III. CDDP-vinorelbine then
 RT-CDDP-vinorelbine

55 45% 17.7 m 40%

Sculier,
2004 [56]

induction chemotherapy 
followed by 
consolidation 
radiotherapy (60 Gy)

I. MIP: MMC (6 mg/m²) + Ifo (3 
g/m²) + CDDP (50 mg/m²)

176 35% 12.5 m

NSII. SuperMIP: MMC (6 mg/m²) + 
Ifo (4.5 g/m²) + CDDP (60 mg/
m²) + carboplatin (200 mg/m²)

175 46% 11.2 m

fractions over a 6-week period. Hyperfractionated acceler-
ated radiotherapy should be performed only in the context of 
trials. Hypofractionation or split course should be used only 
for palliative purposes.

Evidence is mainly based on experts opinion. There 
are no published randomised trials having tested technical 
aspects (such as hyperfactionation or FDG-PET for volume 
delineation) in the context of a combined modality approach 
with chemotherapy for stage III NSCLC. The EORTC Ra-
diotherapy Group has published, in 2004, literature-based 
recommendations for treatment planning and administration 
of radical radiotherapy for lung cancer [55]. Those recom-

mendations concern patient’s positioning, planning CT scan 
(with the use of spiral CT scan), accounting for tumour mo-
bility, generating target volumes, treatment planning (has to 
be three-dimensional), treatment delivery and evaluation of 
response and toxicity. Target volume should use the ICRU 50 
definitions [56] for the gross tumour volume (GTV), the clini-
cal target volume (CTV) and planning target volume (PTV). 
There are insufficient data to support the use of elective modal 
irradiation for any patient. FDG-PET scans are superior to 
CT scan for staging mediastinal nodes and incorporation of 
the FDG-PET findings into CT-based planning scan results 
in changes to radiotherapy plans in a significant proportion 
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of patients [57].
Recommendation: Standard dosage with daily treatment 

and a minimal dose of at least 60 Gy over 6 weeks is recom-
mended for routine practice. EORTC Radiotherapy Group 
recommendations should be respected for treatment planning 
and administration of radiotherapy.

R E F E R E N C E S

 1. Alexopoulos CG, Berghmans T, Merchier M-C, Colinet B et 
al. European Lung Cancer Working Party (ELCWP) clinical 
practice guidelines. Non-small cell lung cancer: I. Early stages. 
Hospital Chronicles 2006; 1:52-61.

 2. Development and validation of an international appraisal 
instrument for assessing the quality of clinical practice guide-
lines: the AGREE project. Qual Saf Health Care 2003; 12(1):
18-23.

 3. Burgers JS, Fervers B, Haugh M, Brouwers M, Browman 
G, Philip T et al. International assessment of the quality of 
clinical practice guidelines in oncology using the Appraisal of 
Guidelines and Research and Evaluation Instrument. J Clin 
Oncol 2004; 22(10):2000-2007.

 4. Clinical practice guidelines for the treatment of unresectable 
non- small-cell lung cancer. Adopted on May 16, 1997 by 
the American Society of Clinical Oncology. J Clin Oncol 
1997; 15(8):2996-3018.

 5. Pfister DG, Johnson DH, Azzoli CG, Sause W, Smith TJ, 
Baker S Jr et al. American Society of Clinical Oncology treat-
ment of unresectable non-small-cell lung cancer guideline: 
update 2003. J Clin Oncol 2004; 22(2):330-353.

 6. BTS guidelines: guidelines on the selection of patients with 
lung cancer for surgery. Thorax 2001; 56(2):89-108.

 7. Levine M, Browman G, Newman T, Cowan DH. The On-
tario Cancer Treatment Practice Guidelines Initiative. 
Oncology (Huntingt) 1996; 10(11 Suppl):19-22.

 8. The Royal College of Radiologists Clinical Oncology Informa-
tion Network. Guidelines on the non-surgical manage-
ment of lung cancer. Clin Oncol (R Coll Radiol) 1999; 
11(1):S1-S53.

 9. Alberts WM. Lung Cancer Guidelines. Introduction. 
Chest 2003; 123:1S-2S.

 10. Depierre A, Lagrange JL, Theobald S, Astoul P, Baldeyrou 
P, Bardet E et al. Summary report of the Standards, Options 
and Recommendations for the management of patients with 
non-small-cell lung carcinoma (2000). Br J Cancer 2003; 
89(Suppl 1):S35-S49.

 11. McCrory DC, Colice GL, Lewis SZ, Alberts WM, Parker S. 
Overview of methodology for lung cancer evidence review and 
guideline development. Chest 2003; 123(1 Suppl):3S-6S.

 12. Mittal BB, Gruhn JG, Brand WN. Radiotherapy in lung 
cancer: a perspective from Röntgen to current concepts. In: 
Gruhn JG, Rosen ST, editors. Lung Cancer. The evolution 
of concepts. Volume II. New York: Field and Wood, 1989:
55-72.

 13. Non-small Cell Lung Cancer Collaborative Group. Chemo-
therapy in non-small cell lung cancer: a meta-analysis using 
updated data on individual patients from 52 randomised clini-
cal trials. BMJ 1995; 311(7010):899-909.

 14. Damstrup L, Poulsen HS. Review of the curative role of radio-
therapy in the treatment of non-small cell lung cancer. Lung 
Cancer 1994; 11(3-4):153-178.

 15. Rowell NP, Williams CJ. Radical radiotherapy for stage I/II 
non-small cell lung cancer in patients not sufficiently fit for or 
declining surgery (medically inoperable): a systematic review. 
Thorax 2001; 56(8):628-638.

 16. Saunders M, Dische S, Barrett A, Harvey A, Griffiths G, 
Palmar M. Continuous, hyperfractionated, accelerated 
radiotherapy (CHART) versus conventional radiotherapy in 
non-small cell lung cancer: mature data from the randomised 
multicentre trial. CHART Steering committee [In Process 
Citation]. Radiother Oncol 1999; 52(2):137-148.

 17. Touboul E, Lagrange JL, Theobald S, Astoul P, Baldeyrou 
P, Bardet E et al. Standards, Options et Recommandations 
pour la prise en charge des patients atteints d’un cancer bron-
chique primitif de stade I ou II traités par irradiation exlusive. 
Cancer Radiother 2001; 5(4):452-463.

 18. Rodrigues G, Lock M, D’Souza D, Yu E, Van Dyk J. Pre-
diction of radiation pneumonitis by dose - volume histogram 
parameters in lung cancer - a systematic review. Radiother 
Oncol 2004; 71(2):127-138.

 19. Mattson K, Holsti LR, Holsti P, Jakobsson M, Kajanti M, 
Liippo K et al. Inoperable non-small cell lung cancer: radia-
tion with or without chemotherapy. Eur J Cancer Clin Oncol 
1988; 24(3):477-482.

 20. Dillman RO, Seagren SL, Propert KJ, Guerra J, Eaton WL, 
Perry MC et al. A randomized trial of induction chemo-
therapy plus high-dose radiation versus radiation alone 
in stage III non-small-cell lung cancer. N Engl J Med 1990; 
323(14):940-945.

 21. Dillman RO, Herndon J, Seagren SL, Eaton WLJ, Green 
MR. Improved survival in stage III non-small-cell lung cancer: 
seven-year follow-up of cancer and leukemia group B (CAL-
GB) 8433 trial. J Natl Cancer Inst 1996; 88(17):1210-1215.

 22. Morton RF, Jett JR, McGinnis WL, Earle JD, Therneau TM, 
Krook JE et al. Thoracic radiation therapy alone compared 
with combined chemoradiotherapy for locally unresectable 
non-small cell lung cancer. A randomized, phase III trial. 
Ann Intern Med 1991; 115(9):681-686.

 23. Le Chevalier T, Arriagada R, Quoix E, Ruffie P, Martin 
M, Tarayre M et al. Radiotherapy alone versus combined che-
motherapy and radiotherapy in nonresectable non-small-cell 
lung cancer: first analysis of a randomized trial in 353 patients. 
J Natl Cancer Inst 1991; 83(6):417-423.

 24. Le Chevalier T, Arriagada R, Tarayre M, Lacombe-Terrier 
MJ, Laplanche A, Quoix E et al. Significant effect of adjuvant 
chemotherapy on survival in locally advanced non-small-cell 
lung carcinoma. J Natl Cancer Inst 1992; 84(1):58.

 25. Gregor A, Macbeth FR, Paul J, Cram L, Hansen HH. Radical 
radiotherapy and chemotherapy in localized inoperable non-



116

HOSPITAL CHRONICLES 1(2), 2006 EUROPEAN LUNG CANCER WORKING PARTY CLINICAL PRACTICE GUIDELINES NON-SMALL CELL LUNG CANCER

117

small- cell lung cancer: a randomized trial. J Natl Cancer Inst 
1993; 85(12):997-999.

 26. Crino L, Latini P, Meacci M, Corgna E, Maranzano E, 
Darwish S et al. Induction chemotherapy plus high-dose 
radiotherapy versus radiotherapy alone in locally advanced 
unresectable non-small-cell lung cancer. Ann Oncol 1993; 
4(10):847-851.

 27. Wolf M, Hans K, Becker H, Hassler R, von Bultzingslowen 
F, Goerg R et al. Radiotherapy alone versus chemotherapy 
with ifosfamide/vindesine followed by radiotherapy in unre-
sectable locally advanced non-small cell lung cancer. Semin 
Oncol 1994; 21(3 Suppl 4):42-47.

 28. Sause WT, Scott C, Taylor S, Johnson D, Livingston R, Ko-
maki R et al. Radiation Therapy Oncology Group (RTOG) 88-
08 and Eastern Cooperative Oncology Group (ECOG) 4588: 
preliminary results of a phase III trial in regionally advanced, 
unresectable non-small-cell lung cancer. J Natl Cancer Inst 
1995; 87(3):198-205.

 29. Sause W, Kolesar P, Taylor S, IV, Johnson D, Livingston R, 
Komaki R et al. Final results of phase III trial in regionally 
advanced unresectable non-small cell lung cancer: Radiation 
Therapy Oncology Group, Eastern Cooperative Oncology 
Group, and Southwest Oncology Group. Chest 2000; 117(2):
358-364.

 30. Planting A, Helle P, Drings P, Dalesio O, Kirkpatrick A, 
McVie G et al. A randomized study of high-dose split course 
radiotherapy preceded by high-dose chemotherapy versus 
high-dose radiotherapy only in locally advanced non-small-
cell lung cancer. An EORTC Lung Cancer Cooperative 
Group trial. Ann Oncol 1996; 7(2):139-144.

 31. Brodin O, Nou E, Mercke C, Linden CJ, Lundstrom R, 
Arwidi A et al. Comparison of induction chemotherapy before 
radiotherapy with radiotherapy only in patients with locally 
advanced squamous cell carcinoma of the lung. The Swed-
ish Lung Cancer Study Group. Eur J Cancer 1996; 32A(11):
1893-1900.

 32. Cullen MH, Billingham LJ, Woodroffe CM, Chetiyaward-
ana AD, Gower NH, Joshi R et al. Mitomycin, Ifosfamide, 
and Cisplatin in Unresectable Non-Small-Cell Lung Cancer: 
Effects on Survival and Quality of Life. J Clin Oncol 1999; 
17(10):3188-3194.

 33. Mattson KV, Abratt RP, Ten Velde G, Krofta K. Docetaxel 
as neoadjuvant therapy for radically treatable stage III non-
small-cell lung cancer: a multinational randomised phase III 
study. Ann Oncol 2003; 14(1):116-122.

 34. Sculier JP, Berghmans T, Paesmans M, Branle F, Lemai-
tre F, Mascaux C et al. La place de la chimiothérapie dans le 
traitement des cancers bronchiques non à petites cellules non 
métastatiques. [The role of chemotherapy in the treatment 
of non-metastatic, non-small cell bronchial cancers]. Rev 
Med Brux 2001; 22(6):477-487.

 35. Schaake-Koning C, van den Bogaert W, Dalesio O, Festen J, 
Hoogenhout J, van Houtte P et al. Effects of concomitant 
cisplatin and radiotherapy on inoperable non- small-cell 
lung cancer. N Engl J Med 1992; 326(8):524-530.

 36. Trovo MG, Minatel E, Franchin G, Boccieri MG, Nascim-
ben O, Bolzicco G et al. Radiotherapy versus radiotherapy 
enhanced by cisplatin in stage III non- small cell lung cancer. 
Int J Radiat Oncol Biol Phys 1992; 24(1):11-15.

 37. Blanke C, Ansari R, Mantravadi R, Gonin R, Tokars R, 
Fisher W et al. Phase III trial of thoracic irradiation with or 
without cisplatin for locally advanced unresectable non-
small-cell lung cancer: a Hoosier Oncology Group protocol. J 
Clin Oncol 1995; 13(6):1425-1429.

 38. Jeremic B, Shibamoto Y, Acimovic L, Djuric L. Randomi-
zed trial of hyperfractionated radiation therapy with or with-
out concurrent chemotherapy for stage III non-small-cell lung 
cancer. J Clin Oncol 1995; 13(2):452-458.

 39. Jeremic B, Shibamoto Y, Acimovic L, Milisavljevic S. Hy-
perfractionated radiation therapy with or without concurrent 
low-dose daily carboplatin/etoposide for stage III non-small-
cell lung cancer: a randomized study. J Clin Oncol 1996; 14(4):
1065-1070.

 40. Bonner JA, McGinnis WL, Stella PJ, Marschke RFJ, Sloan JA, 
Shaw EG et al. The possible advantage of hyperfractionated 
thoracic radiotherapy in the treatment of locally advanced 
nonsmall cell lung carcinoma: results of a North Central 
Cancer Treatment Group Phase III Study. Cancer 1998; 82(6):
1037-1048.

 41. Clamon G, Herndon J, Cooper R, Chang AY, Rosenman 
J, Green MR. Radiosensitization with carboplatin for pa-
tients with unresectable stage III non-small-cell lung cancer: 
a phase III trial of the Cancer and Leukemia Group B and 
the Eastern Cooperative Oncology Group. J Clin Oncol 1999; 
17(1):4-11.

 42. Groen HJ, Van Der Leest AH, Fokkema E, Timmer PR, 
Nossent GD, Smit WJ et al. Continuously infused carboplat-
in used as radiosensitizer in locally unresectable non-small-
cell lung cancer: a multicenter phase III study. Ann Oncol 
2004; 15(3):427-432.

 43. Cakir S, Egehan I. A randomised clinical trial of radio-
therapy plus cisplatin versus radiotherapy alone in stage 
III non-small cell lung cancer. Lung Cancer 2004; 43(309):
318.

 44. Ball D, Bishop J, Smith J, O’Brien P, Davis S, Ryan G et al. A 
randomised phase III study of accelerated or standard fraction 
radiotherapy with or without concurrent carboplatin in inop-
erable non- small cell lung cancer: final report of an Australian 
multi-centre trial. Radiother Oncol 1999; 52(2):129-136.

 45. Rakovitch E, Tsao M, Ung Y, Pignol JP, Cheung P, Chow E. 
Comparison of the efficacy and acute toxicity of weekly versus 
daily chemoradiotherapy for non-small-cell lung cancer: a 
meta-analysis. Int J Radiat Oncol Biol Phys 2004; 58(1):196-
203.

 46. Johnson DH, Einhorn LH, Bartolucci A, Birch R, Omura 
G, Perez CA et al. Thoracic radiotherapy does not prolong 
survival in patients with locally advanced, unresectable non-
small cell lung cancer. Ann Intern Med 1990; 113(1):33-38.

 47. Kubota K, Furuse K, Kawahara M, Kodama N, Yamamoto M, 
Ogawara M et al. Role of radiotherapy in combined modality 



116

HOSPITAL CHRONICLES 1(2), 2006 EUROPEAN LUNG CANCER WORKING PARTY CLINICAL PRACTICE GUIDELINES NON-SMALL CELL LUNG CANCER

117

treatment of locally advanced non-small-cell lung cancer. J 
Clin Oncol 1994; 12(8):1547-1552.

 48. Sculier JP, Paesmans M, Lafitte JJ, Baumohl J, Thiriaux J, 
van Cutsem O et al. A randomised phase III trial compar-
ing consolidation treatment with further chemotherapy 
to chest irradiation in patients with initially unresectable 
locoregional non-small-cell lung cancer responding to 
induction chemotherapy. European Lung Cancer Work-
ing Party. Ann Oncol 1999; 10(3):295-303.

 49. Kaasa S, Thorud E, Host H, Lien HH, Lund E, Sjolie I. A 
randomized study evaluating radiotherapy versus che-
motherapy in patients with inoperable non-small cell 
lung cancer. Radiother Oncol 1988; 11(1):7-13.

 50. Johnstone DW, Byhardt RW, Ettinger D, Scott CB. Phase 
III study comparing chemotherapy and radiotherapy 
with preoperative chemotherapy and surgical resection 
in patients with non-small-cell lung cancer with spread 
to mediastinal lymph nodes (N2); final report of RTOG 
89-01. Radiation Therapy Oncology Group. Int J Radiat On-
col Biol Phys 2002; 54(2):365-369.

 51. Komaki R, Seiferheld W, Ettinger D, Lee JS, Movsas B, 
Sause W. Randomized phase II chemotherapy and radio-
therapy trial for patients with locally advanced inoperable non-
small-cell lung cancer: long-term follow-up of RTOG 92-04. 
Int J Radiat Oncol Biol Phys 2002; 53(3):548-557.

 52. Furuse K, Fukuoka M, Kawahara M, Nishikawa H, Takada Y, 
Kudoh S et al. Phase III study of concurrent versus sequential 
thoracic radiotherapy in combination with mitomycin, vinde-
sine, and cisplatin in unresectable stage III non-small-cell 
lung cancer. J Clin Oncol 1999; 17(9):2692.

 53. Zatloukal P, Petruzelka L, Zemanova M, Havel L, Janku 
F, Judas L et al. Concurrent versus sequential chemoradio-
therapy with cisplatin and vinorelbine in locally advanced 
non-small cell lung cancer: a randomized study. Lung Cancer 

2004; 46(1):87-98.
 54. Vokes EE, Herndon JE, Crawford J, Leopold KA, Perry MC, 

Miller AA et al. Randomized phase II study of cisplatin with 
gemcitabine or paclitaxel or vinorelbine as induction che-
motherapy followed by concomitant chemoradiotherapy for 
stage IIIB non-small-cell lung cancer: cancer and leukemia 
group B study 9431. J Clin Oncol 2002; 20(20):4191-4198.

 55. Sculier JP, Lafitte JJ, Berghmans T, van Houtte P, Lecomte 
J, Thiriaux J et al. A phase III randomised study comparing 
two different dose-intensity regimens as induction chemother-
apy followed by thoracic irradiation in patients with advanced 
locoregional non-small-cell lung cancer. Ann Oncol 2004; 
15(3):399-409.

 56. Senan S, De Ruysscher D, Giraud P, Mirimanoff R, Bu-
dach V. Literature-based recommendations for treatment 
planning and execution in high-dose radiotherapy for lung 
cancer. Radiother Oncol 2004; 71(2):139-146.

 57. Armstrong JG. Target volume definition for three-dimen-
sional conformal radiation therapy of lung cancer. Br J 
Radiol 1998; 71(846):587-594.

 58. Bradley J, Thorstad WL, Mutic S, Miller TR, Dehdashti 
F, Siegel BA et al. Impact of FDG-PET on radiation therapy 
volume delineation in non-small-cell lung cancer. Int J Radiat 
Oncol Biol Phys 2004; 59(1):78-86.

 59. Marino P, Preatoni A, Cantoni A. Randomized trials of 
radiotherapy alone versus combined chemotherapy and radio-
therapy in stages IIIa and IIIb nonsmall cell lung cancer. A 
meta-analysis. Cancer 1995; 76(4):593-601.

60. Pritchard RS, Anthony SP. Chemotherapy plus radiotherapy 
compared with radiotherapy alone in the treatment of locally 
advanced, unresectable, non-small-cell lung cancer. A meta-
analysis [published erratum appears in Ann Intern Med 1997 
Apr 15;126(8):670]. Ann Intern Med 1996; 125(9):723-729.


