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5. Non small Cell Lung Cancer

Introduction
The cancer registry in Sweden shows a continuous increase of lung 

cancer cases from 867 in 1958 when the registry started to 2 846 in 2000.

The Swedish cancer registry also shows that the incidence of lung cancer

in males has decreased between 1991 and 2000 (from 47/100 000 to

40.8/100 000) whereas it increased in females during the same period

(from 20.7/100 000 to 25.5/100 000). With a 5-year survival in the range

10–14 per cent, lung cancer is the leading cause of cancer death in the

industrialized world and accounts for about one million deaths world-

wide every year [105]. Tobacco smoking is the main etiology causing

approximately 90 per cent of cases [61]. Passive smokers are also at

increased risk of lung cancer [98]. Radon exposure and certain occupa-

tional agents such as arsenic, asbestos, chromium, nickel and vinyl chloride

increase the risk for lung cancer. Smoking has an additive or multiplicative

effect with some of these agents [105].

Non-small cell lung cancer (NSCLC), includes the histological types

adenocarcinoma, squamous cell carcinoma, large cell undifferentiated

carcinoma, adenosquamous carcinoma and accounts for 80–85 per cent

of all lung cancer cases, the remaining 15–20 per cent being small cell

lung cancer (SCLC). NSCLC and SCLC are two different therapeutic

entities [41]. SCLC, at least initially, is characterized by relative high

sensitivity to cytotoxic drugs and radiotherapy while NSCLC often pre-

sents as being chemo- and radioresistant [51]. The present report does

not include SCLC.

The TNM classification for lung cancer was revised in 1997 [72], (Table 1).

Untreated NSCLC has a dim prognosis even in early stages. In a retro-

spective analysis of 130 patients not receiving any anticancer treatment

no stage IB patients were alive at 3 years [108].
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Table 1 TNM classification for lungcancer.

Stage TNM subset

0 Carcinoma in situ
IA T1N0MO
IB T2N0M0
IIA T1N1M0
IIB T2N1M0, T3N0M0
IIIA T3N1M0, T1–T3N2M0
IIIB T4N0–N3M0, T1–T3N3M0
IV any T any N M1

TX Primary tumour cannot be assessed, or tumour proven by the presence of malignant cells in sputum 
or bronchial washings but not visualized by imaging or bronchoscopy

T0 No evidence of tumour 
Tis Carcinoma in situ
T1 Tumour <3 cm in greatest dimension, surrounded by lung or visceral pleura, without bronchoscopic 

evidence of invasion more proximal than the lobar bronchus
T2 Tumour with any of the following features of size or extent: >3cm, involves main bronchus >2 cm distal

to carina, invades the visceral pleura, associated with atelectasis or obstructive pneumonitis that extends
to the hilar region but does not involve the entire lung

T3 Tumour of any size that directly invades any of the following: chest wall (including superior sulcus
tumours), diaphragm, mediastinal pleura, parietal pericardium; or tumour in the main bronchus <2 cm 
distal to carina, but without involvement of the carina; or associated atelectasis or obstructive 
pneumonitis of the entire lung

T4 Tumour of any size that invades any of the following: mediastinum, heart, great vessels, trachea, 
esophagus, vertebral body, carina; or tumour with a malignant pleural or pericardial effusion, or with 
satellite tumour nodule(s) within the ipsilateral primary tumour lobe of the lung

NX Regional lymph nodes cannot be assessed
N0 No regional lymph node metastases
N1 Metastases to ipsilateral peribronchial and/or ipsilateral hilar lymph nodes and intrapulmonary nodes 

involved by direct extension of the primary tumour
N2 Metastases to ipsilateral mediastinal and/or subcarinal lymph node(s)
N3 Metastases to contralateral mediastinal, contralateral hilar, ipsilateral or contralateral scalene, 

or supraclavicular lymph node(s)
MX Presence of distant metastases cannot be assessed
M0 No distant metastases
M1 Distant metastases present

Summary of the earlier report, SBU 129/2

Conclusions
• Surgery constitutes primary treatment for non-small cell lung cancer

(NSCLC) stages I and II. Radiotherapy may provide an alternative

for patients who are inoperable for medical reasons.

• The value of radiotherapy following radical surgery for NSCLC

remains to be shown. It is not indicated based on current knowledge.
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• For NSCLC stage III, radiotherapy shrinks tumours and prolongs

survival at two and three years. Whether it influences long-term 

survival after five years has not been shown. Considering the side

effects of treatment, one must question whether limited improvements

in survival motivate routine radiotherapy in these patients. 

• Earlier attempts to add chemotherapy to radiotherapy to improve 

treatment results of NSCLC have not yielded convincing results.

Several studies are currently on-going.

• Prophylactic cranial irradiation (PCI) is not indicated in patients

with NSCLC.

• Radiotherapy is an important treatment alternative in special palliative

situations involving severe cough, severe bleeding, pain, pulmonary

obstructions, and vena cava superior syndrome. In these situations,

good results may be achieved with few fractions.

Discussion 
The SBU 129/2 report on NSCLC reviewed the experience using definitive

RT in medically inoperable patients with stage I and II NSCLC, post-

operative RT in radically resected patients with NSCLC, definitive RT

for stage III NSCLC alone or combined with chemotherapy and palliative

RT. The report covered the literature until 1992 and it was published in

1996. The recommendations of SBU 129/2 concerning medically inoper-

able patients with stage I and II are congruent with results published in

the literature after 1992. More data and an important meta-analysis [5]

on postoperative RT were published after 1992. These data strengthen

the recommendation against the use of postoperative RT in early stages

NSCLC. 

The recommendations of SBU 129/2 concerning the use of RT for stage

III NSCLC are now outdated. The meta-analysis on chemotherapy in

NSCLC published in 1995 [3] and several randomized studies in locally

advanced disease published between 1992 and 1996 were not included

in the SBU 129/2 but have had a great influence on the standard of care

for stage III NSCLC during the last five years. In 1997 the ASCO
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(American Society of Clinical Oncology) clinical practice guidelines for

unresectable NSCLC [4] recommended (grade A) that chemotherapy 

in association with definitive RT is appropriate for selected patients

(performance status 0,1 and possibly 2) with locally advanced disease

(level of evidence I). The SBU 155/2 report on chemotherapy for cancer

published February 2001 stated that induction cisplatin-based chemo-

therapy before radical RT modestly prolongs long-term survival and

that concomitant chemotherapy and RT with cisplatin or carboplatin

may enhance local control and long-term survival. 

Literature
The articles on which the conclusions in the SBU 129/2 report were based
were classified and graded as follows (number of studies/number of patients)*.

1 = High 2 = Moderate 3 = Low Total

M 1/2 103 1/1 911 – 2/4 014
C 4/1 204 17/4 137 8/1 606 29/6 947
P 3/256 12/555 4/333 19/1 144
R 4/9 875 12/5 022 5/1 170 21/16 067
L 3 2 – 5
O – 3 1 4

Total 15/13 438 47/11 625 18/3 109 80/28 172

*) In the table are included studies concerning small-cell lungcancer as well as non-small cell lungcancer.

Assessment of new literature 

Search methods and selection
The literature search was performed according to the directions decided

by SBU. The reports were identified by searching Pubmed, Medline,

and the Cochrane Library. The time period chosen was from January 1,

1992 to May 1 2001. One study published before 1992 was also included

as it was updated 1996 and it is important to discuss it in the context 

of combined chemo-radiotherapy in locally advanced NSCLC. Several

studies published before 1992 and important reviews are commented on

but not included in the tables. The search criteria used were: full report

in a peer-reviewed scientific journal, dealing with randomized controlled

trials, meta-analysis, prospective phase I and II studies and retrospective
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studies. Totally 266 reports were initially retrieved. Only 65 reports were

included in this analysis. 

As well conducted randomized trials have been performed for the most

important issues concerning RT in NSCLC, this report is mainly based

on these studies. The major exceptions are the analysis of RT for medically

inoperable patients with NSCLC, stage I/II, mainly based on retrospec-

tive reports and analysis of trimodality treatment including RT, chemo-

therapy and surgery mainly based on phase II data. Most of the published

phase I/II trials dealing with neoadjuvant chemotherapy followed by RT

or concomitant chemo-radiotherapy were excluded from this report.

The report focuses almost exclusively on external beam RT. Endobron-

chial brachytherapy is reviewed in the context of palliative treatment.

Treatments of NSCLC with other radiation qualities such as neutrons,

protons and light ions are not reviewed in this report.

The reasons for exclusion of 201 reports were:

• studies based on small patient material

• experimental phase I/II studies 

Overview of new studies

Radiotherapy for medically inoperable patients or patients refusing
surgery with NSCLC stage I and II 

Overview 1 (after the list of references)

Surgery is the treatment of choice for stage I and II NSCLC but for

medically inoperable or patients refusing surgery radiotherapy (RT) has

been offered as treatment alternative [90]. No randomized trials of RT

versus no intervention have been conducted during the last 30 years.

Since 1992 twelve studies, including 1 247 patients, focusing on RT for

early stage NSCLC, have been published, the majority being retrospec-

tive analysis. The majority of these patients were stage I. In the non-

randomized studies conventional radiation schedules were mostly used

but hyperfractionated non-accelerated [48] and hypofractionated [93,95]

schedules were also studied. Five studies included between 100 and 150

patients/study [15,39,54,70,91] and the largest series (347 stage I patients)

was reported by Gauden et al [36]. In several studies the total dose
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and/or fraction dose were heterogenous [42,50,56,91]. However, there

were no large dose variations between these studies, the average total

dose being 60 Gy. Doses >65 Gy were associated with increased local

control compared with doses <65 Gy [50,56]. 

In addition, the large randomized CHART (Continous hyperfractionated

accelerated radiotherapy) study focusing on altered fractionation of RT

included 203 (of totally 563) patients stage I and II [81]. The increased

efficacy of CHART compared to conventional fractionation in terms 

of local control and survival was preserved in the subset of patients with

stage I and II disease [81]. However, the survival benefit associated with

CHART was confined to patients with squamous cell carcinoma.

Treatment volumes varied considerably between different studies, from

small fields encompassing only gross tumour to large fields aimed at

prophylactic lymph node coverage. There was no proven advantage for

node irradiation in these patients [48,90]. Several studies showed that

small tumours (<3 cm) were better controlled with RT compared with

larger tumours and a correlation between tumour size, local control and

survival was found [36,54,56,70,95].

Serious side effects were uncommon after doses of 60–66 Gy in this

population of frail patients. Dose escalation to limited fields using 3-D

planning, aimed to improve local control, has been attempted and dose

escalation beyond 100 Gy has been achieved in small target volumes [43].

The main issue for RT for stage I/II NSCLC is whether this modality 

is associated with a reasonable cure rate for these patients and thus can

be offered as a therapy with curative intent. Average survival data from

these studies showed that approximately 15–20 per cent of patients

(range 6–30 per cent) were long term survivors, 25 per cent died of

intercurrent disease, 20–30 per cent died of distant metastatic disease

and 30 per cent died of local failure only. Thus, the majority of these

medically unfit patients died of uncontrolled lung cancer and not of

intercurrent disease. Local failure was a major problem and strategies

aimed to optimize RT in order to improve local control may also

improve survival.
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The literature shows that:

• RT for medically inoperable patients or patients refusing surgery with

NSCLC stage I and II is an alternative treatment with curative potential.

• Doses exceeding 65 Gy are associated with increased local control.

• Continous hyperfractionated accelerated RT showed in one randomized

trial a survival benefit compared with conventional RT in patients

with squamous cell lung cancer. 

Postoperative radiotherapy in radically resected NSCLC 

Overview 2 (after the list of references)

Postoperative RT has been widely administered to patients, radically

operated for NSCLC, for almost four decades and was aimed to decrease

local recurrence and increase survival [5]. However, no randomized trial

before [5] or after 1996 [26,34,67] has shown a survival benefit with

this approach. 

The PORT (postoperative radiotherapy) meta-analysis [5] includes only

trials randomizing to RT or no further treatment after radical surgery

between 1980–1996 (six trials published, three unpublished). Some trials

included only pN0 disease [57], others only pN1/N2 [96] or pN2 disease

[27] but the majority included a mixture of resectable TN categories.

This meta-analysis shows a significant adverse effect of postoperative RT

on survival with an absolut detriment of 7 per cent at two years. A sub-

group analysis showed that the detrimental effect was confined to stage

I/II (N0, N1 disease). For N2 disease there was neither significant adverse

effect nor evidence of benefit. The results of the PORT meta-analysis

were confirmed by a large randomized trial [26].

Decreased rates of recurrence at the bronchial stump and mediastinum

with postoperative RT were reported by Austrian investigators [67].

However, increased local control did not translate in increased survival.

Also in a study, reported by Chinese investigators [34], postoperative

RT significantly reduced local relapses, but did not improve overall 

survival probably due to a high frequency of distant metastases in this

patient group. 
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The literature shows that:

• Postoperative RT has a detrimental effect on survival for patients

with radically resected stage I and II NCLC. 

• The role of RT for radically resected stage III NSCLC is not 

established and requires further investigation.

Radiotherapy for locally advanced NSCLC, (stage IIIA/N2 and IIIB)  

At diagnosis, 35–40 per cent of all NSCLC cases are locally advanced and

regarded primarily unresectable [25]. RT as a single treatment modality

has been the standard for unresectable stage III NSCLC in the eighties

[103]. The results of RTOG (Radiation Therapy Oncology Group)

7301 trial, reported 1987, [74] randomizing 551 patients to 40 Gy con-

tinuously or 40 Gy split course or 50 Gy continuously or 60 Gy contin-

uously (all four arms with 2 Gy per fraction daily, five days per week)

established a total dose of 60 Gy continuously as standard RT regime for

NSCLC on the basis of superior results at the 3-year follow-up for the

60 Gy arm (36 per cent local failure compared with 63 per cent for the

40 Gy arms). However, at five years tumour control (local failure 70 per

cent) and survival (7 per cent) was identical in the 60 and 40 Gy arms.

“Curative” RT (60 Gy with 2 Gy per fraction) is associated with a 5-year

survival of 5–7 per cent and results from a phase III study, including 

319 patients, questions if this treatment prolongs survival for patients

with locally advanced NSCLC [49]. In this trial, patients were assigned

to receive either RT (60 Gy with 2 Gy per fraction) or vindesine 3mg/m2

weekly or RT and vindesine. Albeit response rates were superior in the

RT arms no significant differences concerning median and long term

survival were observed.

Altered fractionation schedule with or without chemotherapy 
in patients, medically inoperable or with locally advanced, 
unresectable, NSCLC

Overview 3 (after the list of references)

Split course RT had been widely used in the 60s and 70s albeit no ran-

domized study in that period showed superiority for this regimen com-

pared with continuous RT [68]. Data from Perez et al [74] showed better

local control with continuous compared with split course RT. A more
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recent randomized trial comparing split course with continuous RT

showed no benefit for the split course regimen [80]. 

A retrospective analysis of data from RTOG 9311, RTOG 8321 and RTOG

8403 focused on the effects of prolongation of RT by “unplanned splits”

[21] and found that in patients with favourable prognostic factors (good

performance status, minimal weight loss) interruptions, delaying the

completion of RT, negatively affected long-term survival. 

The poor rates of local control achieved with “standard” RT (60 Gy in

6 weeks, 2 Gy/fraction) [74] and the radiobiological considerations of

circumventing repopulation between fractions and minimize long-term

normal tissue toxicity [82] were the starting points for investigation of new

fractionation schemes. Hyperfractionated radiotherapy, HRT, (without

acceleration), allows delivery of a higher total dose without increase of

late toxicity [102]. In the RTOG 8311 phase I/II trial, published 1990,

escalation of HRT (1.2 Gy twice daily) was achieved up to 79.2 Gy [20].

In a subset analysis of patients with good performance status, the dose of

69.6 Gy was associated with higher median and 2-years survival compared

with lower doses. However when tested in a randomized setting in the

RTOG 8808/ECOG (Eastern Cooperative Oncology Group) 4588 trial

[85,86] hyperfractionated non-accelerated RT showed no advantage in

terms of long-term survival compared with the standard RT arm.

Hyperfractionated accelerated radiotherapy with acceleration, HART,

allows an overall decrease in total treatment time without increasing

long-term normal tissue toxicity [82]. Theoretically, decrease in total

treatment time should minimize tumour cell repopulation thus increa-

sing the efficacy of RT. After encouraging preliminary results [83],

continuous hyperfractionated accelerated radiation therapy (CHART)

has been tested in a large randomized trial [81]. The median and 2-year

survival favored CHART and the difference was still significant at three

years suggesting a long-term survival advantage for CHART. However,

this advantage was confined to tumours with squamous histology. For

non squamous histologies (adenocarcinoma, large cell undifferentiated

carcinoma) there was a trend favouring the conventional RT albeit not

reaching statistical significance. Esophageal but not pulmonary toxicity

was more common with CHART compared with conventional RT. 
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Conventional and accelerated RT, albeit not the CHART schedule, were

compared in two small randomized trials, [10,13], both of them under-

powered. No advantage for these accelerated schedules were detected.

Further development of the CHART regime has been slowed by the

personnel and logistic problems associated with three treatments per

day including weekends. To overcome some of these logistic problems

accelerated RT regimens without treatment on weekends, (HART or

CHARTWEL) have been developed in Europe [84] and USA [53,69].

The CHARTWEL regime, given over 16–18 days has been employed to

investigate dose escalation in the context of accelerated RT [84]. HART

regimens, using 2 [53] or 3 fractions/day [69] has, in phase II setting,

produced results similar to those obtained with CHART (1-year survival

57–61 per cent) but no randomized trial comparing HART with CHART

or conventional RT has been performed.  

Hypofractionation has been widely used in the context of palliative RT

[1,2] but not for RT with curative intent due to concern for increased risk

of long-term complication. However, hypofractionated schedules were used

by Dutch investigators for treatment of medically inoperable early stage

NSCLC with results comparable with conventional RT [93,95]. The same

investigators designed hypofractionated RT schedules for unresectable,

stage III, NSCLC. The results of a large phase II study using three dif-

ferent schedules show very low overall survival [94]. In only one subgroup

were the results comparable to those obtained with conventional RT. 

The literature shows that:

• Split course RT has been of no advantage compared to continuous

RT schedules. Prolongation of the treatment time by planned splits

or unplanned delays may negatively influence local control and long

term survival.

• Hyperfractionated not accelerated RT (HRT) has not shown any 

survival advantage compared with conventional RT.

• Continuous hyperfractionated accelerated RT (CHART) has greater

efficacy compared with conventional RT in locally advanced NSCLC.

The benefit is limited to squamous cell histology.
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Target definition and RT planning

The standards of late 1980s and early 1990s for dose, volume and beam

arrangements for RT of NSCLC were established by the RTOG 7301 trial

[74]. In this study RT to a total dose of 60 Gy delivered with 2 Gy per

fraction daily during six weeks was superior in terms of local control

compared with schedules containing splits or lower total dose. Large

volumes of lung, hilar and mediastinal nodes were included in the 

treatment volume. Prophylactic irradiation included not only hilar and

mediastinal node stations but even supraclavicular nodes. The poor

local control and 5-year survival in patients receiving this standard RT

[49,74] and the theoretical radiobiological considerations [104] that

doses up to 100 Gy may be necessary to control tumours >5 cm show

that both dose and treatment volume are crucial points for the success

of RT. The dose escalation attempted in the RTOG 8301 trial by using

hyperfractionation without acceleration was not accompanied by reduc-

tion of treatment volume and the survival benefit seen at 69.6 Gy was

obliterated at higher doses by a high rate of pneumonitis [20]. 

The controversy of “locoregional” RT covering node stations at risk for

micrometastatic involvement versus ”local” RT covering gross intrathoracic

disease is still a controversial topic. Albeit no comparative trial of RT with

versus without elective nodal irradiation has shown increased efficacy

for RT with prophylactic node covering, several authors advocate this

approach by pointing out the limited evidence for the benefit of dose

escalation beyond 60 Gy and the reality of micrometastatic disease in

mediastinum [59]. However, the prevailing opinion, especially in the

context of RT combined with chemotherapy is that RT is a local therapy

and elective node irradiation should be omitted to allow reduction of

treatment volumes and dose escalation using 3-D (threedimensional)

planning [106]. Results in NSCLC stage I/II where elective nodal irradia-

tion has been omitted without compromising local control and survival

and the low rate of controlling the gross intrathoracic disease using the

“old standard” of 60 Gy support the argument “why worry about disease

you cannot see when you cannot control the disease that you can see”

[104]. It must also be remembered that the “old standard” of large fields

was settled at a time where the 3-D tools were unavailable and the staging

tools more crude compared to the modern techniques and that the 
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biological model for the large fields was Hodgkin’s lymphoma and not

NSCLC [106]. Cisplatin-based chemotherapy has shown the potential

to control subclinical disease [22] although it is still unclear whether

there is a substantial control of subclinical disease in the mediastinum.

Modern 3-D planning includes target definition using 3-D volume tech-

niques, virtual simulation, 3-D dose calculation and dose-volume histo-

gram plan evaluation. Computer-simulated studies comparing 3-D with

2-D (twodimensional) techniques have demonstrated the possibility of

dose escalation and reduction of dose to normal tissue [9,38]. These results

have been tested in the clinic. The 3-D planning has allowed dose escala-

tion beyond 60 Gy, reduction of pulmonary toxicity and 2-year survival

of 33–37 per cent which compare favourably to results achieved by RT

to 60 Gy using large fields [8,44,92]. 

The rapid development of PET (positron-emission tomography) offers

a promising tool for better target definition. PET scans have better sen-

sitivity and specificity than CT scans [65]. A meta-analysis including

2 740 patients in 43 studies showed that PET is significantly more 

accurate in detecting nodal disease [30].     

The literature shows that:

• There is no evidence that thoracic RT using large fields for elective

covering of mediastinal lymph nodes is superior in terms of local

control and survival in patients with NSCLC compared to RT given

only to the gross tumour volume. As large volumes are associated

with increased toxicity, most authors favour RT given to the gross

tumour volume and emphasize the quality of treatment planning, 

3-D protocols being increasingly used.

Neoadjuvant chemotherapy plus radiotherapy versus radiotherapy
alone or chemotherapy alone

Overview 4 (after the list of references)

Analysis of patterns of relapse in different studies using RT for locally

advanced NSCLC provided clues for development of new strategies. 

In RTOG 7301 [74] 40–65 per cent of patients had an extrathoracic

first relapse site, indicating that systemic therapy with cytotoxic drugs
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may be added to RT to improve treatment outcome. After several phase II

trials indicating superior results with neoadjuvant chemotherapy followed

by RT [11,31] several randomized trials comparing this modality with

RT alone were conducted in both USA and Europe in late eighties and

early nineties. These studies yielded both negative [66,71,101] and

positive [24,29,58,86] results. A study reported by Swedish investigators

showed a positive trend for the combined modality arm albeit not reaching

statistical significance [14].

Noteworthy the negative trials employed either chemotherapeutic com-

binations with alkylating agents [71,101] or low dose cisplatin [66]

whereas the positive trials employed cisplatin-based chemotherapy with

a cisplatin dose of 100 mg/m2/3w [29,58,86] and 50 mg/m2/3w [24].

The first positive trial reported was CALGB (Cancer and Leukemia

Group B) 8433 and it had a great impact on clinical practice for locally

advanced NSCLC [29]. Mature results from this study showed a signi-

ficant survival benefit in the combined treatment groups which is

maintained at the 7-year follow-up.

In a large French trial the patients had Karnofsky performance status

better than 50 per cent and adenocarcinoma histology was excluded

[58]. This trial is of particular interest because the local control was

assessed carefully by both radiological and endoscopical studies. Local

control at one year was poor in both arms. The survival advantage in

the combined modality group was due to lower distant metastases rate

compared with the RT group.

Mature results [85] from the RTOG 8808/ECOG 4588 study first

reported 1995 [86] still show advantage for the combined modality

group, however the difference is not so large as in CALGB 8433 [28]. 

Other smaller randomized trials (<100 patients included) comparing neo-

adjuvant chemotherapy followed by RT versus RT alone published after

1992 were either negative [40], positive [107] or did not reach statistical

significance but showed a positive trend for the combined modality group

[23]. Interestingly, in the trial reported by Wolf et al [107] concomitant

low dose weekly cisplatin was used in both arms as a radiosensitizer and

the neoadjuvant regimen was a non-platinum combination.
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The impact of RT in patients with locally advanced NSCLC treated with

cisplatin-based chemotherapy was investigated by Japanese investigators

[55]. Albeit a small trial, it showed significantly improved survival in

the RT containing arm compared with chemotherapy alone. A European

trial [89] randomized responders after three cycles of cisplatin-based

chemotherapy to either RT or further chemotherapy. Albeit better local

control was observed in the RT group there was no significant survival

difference between the two groups. However, only the patients responding

to chemotherapy were included in this trial and the results cannot be

extrapolated to a chemonaive population.

The trials of neoadjuvant cisplatin-based chemotherapy and RT versus

RT alone were conducted in the mid 1980s and early 1990s. The radio-

therapy delivered was 60–65 Gy to the gross intrathoracic disease and

40–50 Gy as elective prophylactic irradiation of mediastinal nodes. The

RT planning was of low quality seen from the perspective of year 2002

standards. The uncertainty of target delineation and localization was a

major problem when RT delivery was analysed. In the CALGB 8433 [28]

trial, a retrospective quality control review identified that in 23 per cent

of the radiation treatments, the portal films failed to completely

encompass the tumour [29].

Another problem with these trials is the lack of information concerning

quality of life, an increasingly important issue especially in the context

of aggressive multimodality treatments.  

The literature shows that:

• In four well conducted randomized trials cisplatin-based neoadjuvant

chemotherapy followed by thoracic radiotherapy provided a modest

but significant survival advantage compared with radiotherapy alone

in patients with good performance status. The survival advantage was

associated with decreased rate of distant relapse but not with increased

local control in patients treated with chemotherapy and radiotherapy

compared with radiotherapy alone. 
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Radiotherapy with concomitant chemotherapy [10,12,13] neoadjuvant
chemotherapy and radiotherapy versus neoadjuvant chemotherapy
and radiotherapy with concomitant chemotherapy [19], radiotherapy
with neoadjuvant chemotherapy versus radiotherapy with concomitant
chemotherapy

Overview 5 (after the list of references)

Another approach to improve the therapeutic effect of RT is based 

on preclinical studies with cytotoxic drugs showing potential to act as

radiosensitizers. The recognition of cisplatin as radiosensitizer laid the

rationale for studies using low dose cisplatin concomitant with RT. 

The study reported by Trovo et al showed no benefit for this approach

compared with RT alone [100]. The larger EORTC (European Organiza-

tion for the Research and Treatment of Cancer) trial investigating both

the daily and weekly schedule of cisplatin showed improved survival with

daily low dose cisplatin [88]. The distant metastases rate was not affected

by addition of cisplatin to RT. When cisplatin was administered every

3rd week concomitantly with RT no survival advantage was detected

compared with RT alone in a trial including 240 patients [12].

The two consecutive trials reported by Jeremic et al [46,47] used carboplatin

and etoposide as radiosensitizing chemotherapy and hyperfractionated

but not accelerated RT. Mature results are available from both trials and

show long term benefit for combined modality. In an underpowered four

armed randomized trial the addition of carboplatin to either conventional

or accelerated RT did not improve survival compared with RT alone [10].

Drugs of the 3rd generation as paclitaxel, docetaxel and gemcitabine have

shown impressive radiosensitizing properties in vitro [60]. Phase II trials

using weekly paclitaxel [18], weekly paclitaxel and carboplatin [17] or

docetaxel [52] show impressive local control rates and have become very

popular in clinical practice. However, no randomized trials exploring

the superiority of these regimens compared with combined modality

treatment using older cisplatin-based chemotherapy have been conducted.

Moreover, concern has been raised about unexpected toxicities associated

with concomitant chemo-radiotherapy and 3rd generation drugs. In a small
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non randomized trial concomitant paclitaxel and RT has been associated

with a relatively high risk of opportunistic lung infections [76]. 

The CALGB 9130 trial [19] used both neoadjuvant and concomitant

chemotherapy to improve the effect of RT. The median survival and 

2-year survival did not differ between the groups. Mature results at four

years showed no benefit for the addition of carboplatin concomitantly

with RT. 

The use of drugs with no significant activity against NSCLC but having

radiation-enhancing properties has also been studied in patients with

locally advanced disease. Lonidamine is such an agent and has been studied

as radiation-enhancer in a randomized trial. Addition of lonidamine to RT

showed no benefit compared with RT alone [87]. 

As in the case of the randomized trials focused on neoadjuvant chemo-

therapy followed by RT, the trials of concomitant chemo-radiotherapy

did not systematically address the question of quality of life.   

The literature shows that:

• Cis- or carboplatin-based chemotherapy concomitant with radiotherapy

showed increased efficacy for local control compared with radiotherapy

alone. However, the optimal chemotherapy schedule in this setting is

not defined. The survival benefit was associated with increased local

control and not with decreased risk for distant metastases.

Neoadjuvant versus concomitant chemo-radiotherapy

To this date only two phase III trials addressed this question. In the

first trial [35] (overview 5) median survival at 2 and 5-years in the con-

comitant group was significantly superior compared with the neoadjuvant

group. Myelosuppression was more common in the concomitant group

whereas esophageal toxicity was identical in the two groups.

The second trial RTOG 9140, not yet published, randomized 611 pati-

ents to (A) two cycles of cisplatin + vinblastine followed by RT 60 Gy

(1.8 Gy qd) or (B) the same chemotherapy concomitantly with the same

RT or (C) cisplatin+etoposide concomitantly with hyperfractionated non

accelerated RT (69.6 Gy, 1.2 Gy bid). Preliminary results were presented
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at the ASCO (American Society of Clinical Oncology) meeting 2000

(ASCO, 2000, 19, 1891). The median survival was significantly higher

in arm B compared with arm A (17 versus 14.6 months). Acute esopha-

geal toxicity was higher in arm B compared to arm A. However, the

results in the second concomitant arm (C) were not superior to arm A.

These two trials support the concept of concomitant chemo-RT in locally

advanced NSCLC in terms of efficacy. However, this approach is associated

with increased toxicity. Noteworthy, the design of these trials using full

dose chemotherapy was different from the design of the EORTC [88]

and Yugoslavian trials [46,47] (overview 5) where chemotherapy was

administered with low dose and dose dense schedules.

The literature shows that:

• Concomitant cisplatin-based chemotherapy and radiotherapy showed,

in two randomized trials, increased efficacy but also increased toxicity

compared with neoadjuvant cisplatin-based chemotherapy and radio-

therapy. The second trial (ASCO, 2000) is not published and mature

results are warranted.  

meta-analysis of combined chemo-radiotherapy 
versus radiotherapy alone

Three large meta-analysis aimed to establish the value of chemotherapy

combined with RT in locally advanced NSCLC were published 1995

and 1996 [3,64,75], (Overview 4).

The results of these three meta-analysis show a modest but significant

benefit for cisplatin based combined chemo-RT compared with RT

alone. One of the meta-analysis used a rigorous methodology based on

updated individual patient data and had a great impact in establishing

the combined modality chemo-RT as standard of care for patients with

locally advanced NSCLC and good performance status [3]. 

The literature shows that:

• Cisplatin-based chemotherapy in either neoadjuvant or concomitant

combination with RT provides a modest but significant survival rate

advantage compared with RT alone.
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Chemo- radiotherapy before surgery in NSCLC 
(trimodality treatment)

Overview 6 (after the list of references)

RT as induction therapy before surgery was studied from the 1950s to early

1970s but no survival benefit has been shown [73]. Many investigators

focused on chemotherapy as induction before surgery and two small

randomized trials reported improved survival with this bimodality treat-

ment compared with surgery alone [78,79].

Using the experience of neoadjuvant chemotherapy and combined chemo-

radiotherapy, trimodality treatment including RT, chemotherapy and

surgery have been increasingly used in patients with tumour considered

unresectable at diagnosis [32]. Still only phase II trials are reported. 

The largest trials focused on trimodality for locally advanced unresectable

NSCLC were performed by SWOG (Southwest Oncolgy Group) [7] and

by German investigators [33]. Both trials recruited patients with locally

advanced disease. RT was given either conventionally [7] or as HART

[33]. Chemotherapy consisted in both trials of cisplatin and etoposide

given either concomitantly with RT [7] or as neoadjuvantly and con-

comitantly with RT [33]. Two other smaller phase II trials have investigated

trimodality treatment [16,99]. The high predictive value of pathologic

complete remission and/or sterilisation of mediastinal lymph nodes and

the rates of these remissions, being comparable with the long-term survival

rates, question the therapeutic role of surgery in this setting. Randomized

trials focused on this issue are now performed. 

The literature shows that:

• Patients with locally advanced NSCLC, unresectable at diagnosis, 

treated with combined cisplatin-based chemo-radiotherapy may be

completely resected in 50–80 per cent of cases and achieve 20–35 per

cent long-term survival. However, it has not been determined whether

the role of surgery in this setting is therapeutic or prognostic. Several

ongoing randomized trials address this issue. 



163S E C T I O N  5  •  N O N  S M A L L  C E L L  L U N G  C A N C E R

Palliative radiotherapy for control of symptoms related 
to intrathoracic tumour 

Overview 7 (after the list of references)

Randomized trials of chemo-radiotherapy and one meta-analysis [3]

showed that the benefit of combined modality therapy is limited to

patients with good prognostic factors (good performance status, minimal

weight loss). For many patients, with locally advanced disease and poor

performance status, less aggressive treatment approaches are required 

to palliate symptoms associated with the intrathoracic tumour burden:

cough, haemoptysis, dyspnea due to central airways obstruction, chest

pain, dysphagia, vena cava superior syndrome. Also many patients with

distant metastatic disease need palliation of symptoms caused by the

intrathoracic component of their disease. Radiotherapy is an acceptable

method to relieve these symptoms [4]. 

The British Medical Research Council (MRC) conducted two randomized

trials focused on fractionation of palliative thoracic RT. The first trial

showed that 2 fractions of 8.5 Gy spaced by one week (totally 17 Gy) gives

as effective palliation as 30 Gy given in 10 fractions [1]. The second trial

compared 17 Gy given in 2 fractions with a single 10 Gy fraction [2].

The single 10 Gy fraction has the same palliative efficacy as the 2 fraction

regimen. MRC pursued the investigation of an optimal palliative RT

schedule and conducted a large randomized trial comparing 17 Gy in 

2 fractions with a more intensive RT consisting of 39 Gy in 13 fractions

[62]. Survival, palliation of symptoms and quality of life were the main

endpoints. The 2 fraction regimen had a more rapid palliative effect

whilst the more intensive 13 fractions regimen was associated with a longer

survival. Another trial compared 17 Gy in 2 fractions to 22.5 Gy in 5 frac-

tions [77] and showed equivalent palliative efficacy of two schedules.

Haemoptysis and chest pain but not other symptoms were palliated 

for eight weeks.

A number of patients with advanced disease may have thoracic symp-

toms which are mainly related to the endobronchial component of their

tumour. Such symptoms are cough, haemoptysis, breathlessness and

obstructive pneumonia. Endobronchial brachytherapy has been widely



R A D I OT H E R A P Y  F O R  C A N C E R  I N  S W E D E N164

used to palliate such symptoms [45]. There are many reports in the 

literature, the majority being small non-prospective studies. Results

from large, single-institution series have also been reported. [37,63]. 

British investigators compared endobronchial brachytherapy with external

beam RT as palliative treatment [97]. The endpoints of this study were

symptom relief, quality of life and acute/late toxicity of the treatments.

The authors concluded that conventional RT was preferable to endo-

bronchial brachytherapy because it provided better overall and more

durable palliation.

The literature shows that:

• Single large fraction or two large fractions of thoracic radiotherapy can

be used to palliate symptoms caused by the thoracic tumour burden.

• A more intensive RT schedule (39 Gy in 13 fraction) is associated

with increased survival compared to two large fractions but also with

a delayed palliative effect. 

• One randomized trial showed that external beam radiotherapy provided

better and longer palliation compared with endobronchial brachy-

therapy. The role of brachytherapy in this context should be studied

in prospective trials.  

Literature
This report is based on four meta-analysis, 31 phase III randomized trials,

12 phase I and II non randomized trials and 12 retrospective studies

including 18 310 patients. A total of 8 043 patients were included in 

randomized trials and the meta-analysis included 9 637 patients. There

is a partial overlap concerning the total study population between the

meta-analysis and some randomized trials (three meta-analysis of chemo-

therapy plus RT versus RT alone and randomized trials of neoadjuvant/

concomitant chemotherapy + RT versus RT alone and the meta-analysis

of postoperative RT and randomized trials of postoperative RT versus

observation).
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The articles on which the conclusions in this report were based were classified
and graded as follows (number of studies/number of patients)*.

1 = High 2 = Moderate 3 = Low Total

M 3/7 750 1/1 887 – 4/9 637
C 19/6 222 6/938 6/883 31/4 550
P 8/820 4/150 – 12/970
R 9/2 923 3/230 – 12/3 153
L 6 – – 6

Total 45/14 785 14/2 834 6/691 65/18 310

*) Since some patients can be included in several reports, the sums of the totals are lower than the sums of the
numbers given within the table.

There is a partial overlap between two meta-analysis and randomized

trials of induction/concomitant chemotherapy + RT versus RT alone

and meta-analysis of postoperative RT and randomized trials of post-

operative RT versus observation.

Conclusions and Comments
Based upon the literature review, the following main conclusions 

can be drawn:

• A large clinical experience suggests that radiotherapy to medically

inoperable patients or patients refusing surgery with NSCLC stage

I/II prolongs survival, 15–20 per cent of these patients reaching long-

term (5-year) survival (references listed in Overview 1). However, no

randomized trials have adressed this issue. 

• There is strong evidence that postoperative radiotherapy in radically

resected stage I/II NSCLC does not prolong survival compared with

observation alone. (C1[26], C1[34], M2[6], C1[96]).

• There is some evidence that continuous hyperfractionated accelerated

radiotherapy (CHART) is associated with increased survival compared

to conventional radiotherapy in locally advanced NSCLC and also

medically unfit patients with stage I/II NSCLC. The benefit is however

limited to squamous cell histology. (C1[81]).
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• There is strong evidence that combined modality treatment with 

platinum-based chemotherapy and radiotherapy, either neoadjuvant

or concomitant, is superior to radiotherapy alone in terms of survival

in locally advanced unresectable NSCLC and should be the standard

of care in patients with good performance status. (WHO 0,1) (C1[28],
C1[58], M2[64], M1[3], M1[75], C1[85,86], C1[46], C1[47],
C1[88]). 

• There is some evidence that concomitant chemo-radiotherapy is 

associated with increased survival compared with sequential chemo-

radiotherapy, albeit at the price of increased toxicity. (C1[35]). 

Comment: Combined chemo-radiotherapy of primary non-resectable

stage III NSCLC followed by surgery in responders lacks evidence from

prospective randomized trials and cannot be recommended for routine use. 

• There is strong evidence that radiotherapy can palliate of symptoms

associated with the intrathoracic tumour burden. (C1[62], C1[2],
C1[77]). 

• There is some evidence that two large fractions may be as effective as

conventional schedules consisting of 10–13 smaller fractions in terms

of pallation of symptoms. (C1[62]). 

• There is some evidence that endobronchial brachytherapy for pallia-

tion of symtoms associated with endobronchial tumours is not superior

to external beam radiotherapy. (C1[97]).
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Overview 1 Radiotherapy for medically inoperable patients or patients 
refusing surgery with NSCLC stage I and II.

Author Aim/ Patient population
Year (ref no) Study question
Design

Cheung Efficacy of RT: 1986–1995     
2000 [15] 52.5 Gy/20 fr 102 pts T1 33.3%, T2 56.9%, 
R No elective nodal RT T3 8.8%, T4 1% /

N0 95.1%, N1 4.9%. 
76.5% medically inoperable, 
23.5 refused surgery

Gauden Efficacy of RT: 1985–1992     
1995 [36] 50 Gy/20 fr 347 pts stage I
R No elective nodal RT 64% medically inoperable

36% refused surgery

Graham Efficacy of RT: 1979–1985 
1995 [39] 60 Gy/30 fr 150 pts stage I, II
R Elective nodal RT medically inoperable.    

103 pts treated with curative 
intention: 60 Gy/30 fr; 47 pts 
got palliative RT

Hayakawa Efficacy of RT 1976–1994
1999 [42] 60–81 Gy, 2 Gy/d, 30–40 fr 36 pts stage I
R Nodal RT in 10 pts medically inoperable

Hayman Feasibility of dose escalation 1992–1999
2001 [43] using 3-D planning: 104 pts, 24 stage I, 4 stage II, 
P 63–102.9 Gy, 2.1 Gy/d 43 stage IIIA, 26 stage IIIB, 

7 local relapse

Jeremic Efficacy of non accelerated HRT: 1988–1993     
1997 [48] 69.6 Gy, 1.2 Gy/fr, 2 fr/d, 5.5 w. 49 pts stage I
P No elective nodal RT 29 medically inoperable

20 refused surgery

Kaskowitz Efficacy of RT 1980–1990
1993 [50] 63 Gy, 2 Gy/d 53 pts stage I
R nodal RT in 10 pts 43 medically inoperable

10 refused surgery
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The table continues on the next page

Results Conclusion/Comments

OS%  CSS% at 5 y Small target volumes.
16 26.8 Large series with no elective nodal RT. Low rate (6.6%) 

of isolated regional relapse. 
Isolated local relapse 49.2%. 
The majority of patients relapsed locally and died
of their cancer.
R1

OS% at 5 y Strong correlation between tumour size and survival. 
27 The largest series with stage I patients undergoing 

definitive RT.
R1

For pts receiving curative RT: Non randomized comparison between curative and 
OS at 5 y 14% palliative RT in this patient group: better survival in 

curatively treated patients (p<0.001).
OS at 5 y 50% for T1NO, R1
age <70 y, no weight loss

For pts receiving palliative RT: 
OS at 5 y 5%

OS% CSS% at 5 y  4% isolated regional relapse in patients not receiving 
23 39 elective nodal irradiation. Limited number of patients.

R2

For patients with small tumours the Phase I study. The dose not uniformly escalated. Use of
MTD was not reached at 102.9 Gy. Lyman´s NTCP model for predicting the risk for radiation
For the largest tumours MTD pneumonitis > grade II and to stratify patients in 
= 65.1 Gy. 5 groups. Inclusion ungoing.

P1

OS% at 5 y OR% CR% Phase II trial. Small target volumes. Low rate of isolated 
30 83 61 regional relapses. The majority of failures were local. 

Low rate of grade III and no grade IV toxicity. Limited 
number of patients. 
P2

OS%  CSS% at 5 y Tumour size correlated with survival. Low survival rate 
6 13 compared with other series.

R2
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Overview 1 continued

Author Aim/ Patient population
Year (ref no) Study question
Design

Krol Efficacy of RT 1978–1992
1996 [54] 60 Gy, 3 Gy/d, 3 w split after 30 Gy or 108 pts stage I
R 65 Gy/2.5 Gy continuously  102 medically inoperable

No elective nodal RT 6 refused surgery 

Kupelian Efficacy of RT 1980–1990
1996 [56] Median dose 63.23 Gy 71 pts N0, T1 27%, T2 36%, 
R 72% of pts got elective nodal RT T3 20%, T4 17%

medically inoperable

Morita Efficacy of RT 1980–1989
1997 [70] 55–75 Gy, 2 Gy/d 149 pts stage I
R 3 Gy/d in 6 pts 123 medically inoperable

26 refused surgery 

Sibley Efficacy of different RT schedules  1980–1995
1998 [91] 50–80 Gy/1.8 Gy/fr, 1 fr/d or 141 pts stage I
R 1.6 Gy/fr, 2 fr/d 

73% received elective nodal RT 

Slotman Efficacy of hypofractionated RT: 1984–1990
1994 [95] 32 Gy/6 fr     40 Gy/10 fr 47 pts stage I
P 48 Gy/12 fr    56 Gy/20 fr 44 medically inoperable

elective nodal RT 3 refused surgery

Slotman Efficacy of hypofractionated RT: 1988–1993
1996 [93] 48 Gy/12 fr 31 pts stage I
P No elective nodal RT   

CHART: continous accelerated hyperfractionated radiotherapy; CR: complete response; CSS: cause specific survival; 
fr: fraction; HRT: hyperfractionated radiotherapy; LFR:local failure rate; MTD: maximal tolerable dose; ns: not significant; 
NTCP: normal tissue complication probability; OR: overall response; OS: overall survival; pts: patient(s); 
RT:radiotherapy; w; week(s); y: year(s)
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Results Conclusion/Comments

OS% CSS% OR% CR% Tumour size correlated to CR and survival.
at 5 y Large series with no elective nodal RT. Low isolated 

15 31 85 46 regional recurrence rate (4%).  
R1

OS% CSS% at 5 y Tumour size correlated to local control and survival. 
12 32 Patients receiving >60 Gy had better local control 

compared with patients receiving <60 Gy (p=0.019).
R1

OS% at 5 y CR% Tumour size correlated with CR and survival.
22.2 38 R1

OS%  CSS% at 5 y Large series but heterogenous RT regimens.
13 32 42% of failures were local only. Uncontrolled lung 

cancer was the primary cause of death.
R2

OS% at 5 y Phase II study with dose escalation. Tumour size but not 
15 RT dose predictive for local failure. Low toxicity. Limited 
Local failure rate 25.5% number of patients.

P2

OS% at 3 y  5 y Phase II study. No elective nodal RT. Only 6% regional 
42 8 failure rate.

Low OS but high CSS. Most patients died of intercurrent 
CSS% at 3 y diseases without evidence of cancer. Limited number 
76 of patients. 

P2
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Overview 2 Postoperative radiotherapy in radically resected NSCLC.

Author Aim/ Patient population
Year (ref no) Study question
Design

Dautzenberg A: No further therapy 1986–1994
1999 [26] B: 60 Gy, 2 Gy/d 728 pts
C St I = 221, St II = 180, St III = 327

A 373 pts 
B 355 pts 

1:1 randomization

Debevec A: No further therapy 1988–1992
1996 [27] B: 30 Gy, 2.5–3 Gy/d 74 pts pT1–3, pN1–2
C A 39 pts

B 35 pts

1:1 randomization

Feng A: No further therapy 1982–1995
2000 [34] B: 60 Gy, 2 Gy/d 296 pts 203 stage I, 93 stage III
C A 134 pts B 43.4 44.9

B 162 pts ns p<0.01

1:1 randomization

Lafitte A: No further therapy 1985–1991
1996 [57] B: 60 Gy, 2 Gy/d 132 pts T2N0
C A 72 pts

B 60 pts

1:1 randomization

d: day(s); fr: fraction; LRR: locoregional relapse; ns: not significant; OS: overall survival; pts: patient(s); 
RT:radiotherapy; y: year(s)
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The table continues on the next page

Results Conclusion/Comments

OS% at 5 y Detrimental effect of postop RT on survival, was due 
A  43 to an excess of intercurrent mortality in group B, 31% 
B  30 p=0.002 vs 8% in group A, p=0.0001
Subgroup analysis: the detrimental No effect of postop RT on local recurrence or distant 
effect of postop RT sign in st I and II metastatic events.
but not in st III pts C1

No statistical significant difference Small sample size. Low postop RT dose. No benefit 
in survival. of postop RT in this study.
(Kaplan-Meier survival curves shown). C3

OS % at 5 y LRR% Postop RT reduced the incidence of locoregional relapse 
A  40.5 26.1 but not of distant relapse and no significant survival 

benefit. A numerical trend for better survival in patients 
with T3, T4 or N1 in group B compared with group A.
C1

No difference between A and B Homogenous patient population but limited sample size. 
according to Kaplan-Meier survival No benefit of postop RT in this population. 
curves but survival figures not given. C2 
OS 44.2% in 113 of 132 patients 
followed ≥5 y.
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Overview 2 continued

Author Aim/ Patient population
Year (ref no) Study question
Design

Mayer A: No further therapy Inclusion period not stated
1997 [67] B: 50–56 Gy, 2Gy/d 155 pts T1–3, N1–2
C A: 72 pts 

B: 83 pts 

1:1 randomization

PORT A: No further therapy 1980–1995
Meta-analysis B: Various schedules 2 128 pts, stage I, II, III in 9 randomized trials
Trialist Group 30–60 Gy/10–30 fr A: 1 072 pts
1998 [5] B: 1 056pts
M

1:1 randomization

Stephens A: No further therapy 1986–1993
1996 [96] B: 40 Gy/15 fr 308 pts T1–2, N1–2
C A: 154 pts

B: 154 pts

1:1 randomization
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Results Conclusion/Comments

OS% at 5 y OS was not significantly prolonged in N0, N1 or N2 
A 20.4 patients. The only factor correlated with survival was pN0. 
B 29.7 ns Lower recurrence rate at the bronchial stump (p<0.01) 

in group B.
Small sample size and heterogenous pts population.
C2

OS% at 2 y 5 y Detrimental effect of postop RT on survival. Both local or
A  55 18 distant recurrence significantly lower in the control group. 
B  48  12 The detrimental effect of postop RT was confined to 

p=0.001 stage I, II. For stage III the difference between A and B 
was not significant.
Postop RT has a detrimental effect in stage I and II and 
undefined effect in stage III.
M2

Median survival, months Subgroup analysis: 
A 19 No benefit of postop RT in N1 disease. 
B 17.5 In N2 disease trend for better survival in group B at 3 y 
OS no sign difference at 2, 3 or 5 y. (A: 21%, B: 36%, 106 pts, p=0.18). Undefined role 

for postop RT in N2 disease.
C1
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Overview 3 Altered fractionation schedule with or without chemotherapy
in patients, medically inoperable or with locally advanced unresectable NSCLC.

Author Aim/ Patient population
Year (ref no) Study question
Design

Ball Benefit of HART and CHT co 1989–1995
1999 [10] A: 2 Gy/fr, 1 fr/d, 60 Gy/6 w 204 pts 44 medically inoperable 
C B: 2Gy/fr, 2 fr/d, 60 Gy/3 w stage I, II, III and 160 pts 

C: RT as A + CHT co w 1 + 5 unresectable stage III.
D: RT as B + CHT co w 1 A 42 pts
1 + 5 B 36 pts

C 41pts
D 41 pts 

1:1:1:1 randomization

Bonner Benefit of HART and CHT co 1992–1993
1998 [13] A: 2 Gy/fr, 1 fr/d, 60 Gy/6 w 110 pts unresectable stage III,
C B: 1.5 Gy/fr, 2 fr/d, 60 Gy/6 w, 99 pts eligible

2 w split after 30 Gy A 34 pts
C: RT as B + CHT co B 33 pts

C 32 pts

1:1:1 randomization

Cox To assess the impact of prolonged 1983–1989
1993 [21] RT duration on survival 1 244 pts medically inoperable stage 
R I, II, III or unresectable stage III 

included in 3 randomized trials 
RTOG 8311, 8321 and 8403.

Koutaissoff Efficacy of HART in a medically 1989–1994
1999 [53] compromised pts population. 23 pts medically compromised 
P with stage I, II, III not eligible for 

HART 1.5 Gy/fr, 2 fr/d, 63 Gy/29 d surgery or chemo-radiotherapy

Mehta Efficacy of HART in unresectable 1993–1995
1998 [69] stage III pts 30 pts unresectable stage III 
P

HART 1.5–1.8 Gy/ fr, 3 fr/d, Median survival 13 m
36 fr, 57.6 Gy

CHT ref [10]: Carboplatin + etoposide. 
CHT ref [13]: Cisplatin + etoposide d 1–3, w 1 + 5.
CHARTWEL: continous hyperfractionated accelerated radiotherapy week-end less; co: concomitant; 
CR: complete response; CSS: cause specific survival; fr: fraction; HART: hyperfractionated accelerated radiotherapy; 
HRT: hyperfractionated radiotherapy; m: month(s); ns: not significant; OR: overall response; OS: overall survival; 
pts: patient(s); RT:radiotherapy; SCC: squamous cell carcinoma; w; week(s); y: year(s)
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The table continues on the next page

Results Conclusion/Comments

All patients: No survival benefit but increased esophageal 
Median survival 15.7 months toxicity with HART.
OS at 2 yr 31%

Underpowered study with only 40 pts/arm. 
No statistical difference between A, B, C3
C, D but numerical trend for better 
survival in C: OS at 2 yr 41%

OR% No significant survival benefit with HART or 
A 38 CHT added to HART. 
B 64 p=0.04 Numerical trend for longer survival in B and C.
C 41 In the subgroup with non squamous histology HART 

(B and C) was associated with better OS (p=0.02).
OS as shown by Kaplan-Meier curves, Underpowered study with only 0.35 power to observe 
no significant differences between A, B, C survival differences at a P=0.05 level.

C3

The majority of delays were recorded Interruptions delaying completion of planned HRT 
with HRT and increased when higher have adverse effect on survival (P=0.016).
doses were prescribed. The detrimental effect increased in patients with 
OS for HRT patients was higher in patients good PS, little weight loss and <N3.
treated “per protocol” compared with R1
HRT with unplanned delays.

OR% OS% at 2 y Phase II trial. This HART regimen feasible in medically 
48 39 frail patients and followed by low toxicity. 

P2
Median survival 16.8 m

OR% OS% at 1 y Phase II trial. This HART regime feasible and well tolerated. 
54 57 Response and survival comparable with results from trials 

with chemo-radiotherapy in this group of patients.
P1



R A D I OT H E R A P Y  F O R  C A N C E R  I N  S W E D E N186

Overview 3 continued

Author Aim/ Patient population
Year (ref no) Study question
Design

Routh Morbidity and survival with continuous 1982–1988
1995 [80] and split course RT. 273 pts medically inoperable 
C stage I, II, III or unresectable 

A: RT 55 Gy/1.8–2 Gy/d stage III
B: RT 60 Gy/1.8–2 Gy/d, split

10–14 days after 18 fr A 159 pts
B 114 pts
randomization 1:1

Saunders Efficacy of CHARTWEL in medically 1990–1996
1998 [84] compromised pts 64 pts medically inoperable stage
P CHARTWEL 1.5 Gy/fr, 3 fr/d, I, II, III or unresectable stage III 

54–60 Gy/16–18 d 

Saunders Benefit of CHART 1990–1995
1999 [81] A: 2 Gy/fr, 1 fr/d, 60 Gy/6 w 563 pts/203 stage I, II
C B: 1.5 Gy/3 fr/d, 54 Gy/12 d, A 225 pts/ 82 stage I, II

6 h between fr. B 338 pts/ 121 stage I, II
SCC A: 84%, B: 81% 
2:1 randomization

Sause HRT and neoadj CHT 1989–1992
1995, 2000 [85,86] A: RT 60 Gy/2 Gy/d 490 pts 26 stage II, 
C B: Neoadj CHT + same RT as A 206 IIIA, 226 IIIB

C: 1.2 Gy/fr, 2 fr/d, 69.6 Gy 458 eligible
A 152 pts
B 152 pts
C 154 pts
1:1:1 randomization

Slotman Hypofractionated RT in pts with 1986–1989
1993 [94] unresectable stage III: 306 pts unresectable stage III
P A: 4–5 Gy/fr to 20 Gy/1 w, A  92 pts 

1 wsplit, 4–5 Gy/fr to 20 Gy/1 w , B  129 pts 
total dose 40 Gy/3 w C  85 pts

B: 5–6 Gy/fr, 2 fr/w to 30–32 Gy/3 w
C: 8 Gy/fr, 1 fr/w, 24 Gy/3 w

CHT ref [85,86]: Cisplatin + vinblastine
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Results Conclusion/Comments

Median survival, m The imbalance between A and B regarding patient number
A 11 caused by problems with patient compliance, several 
B  11.6 ns patients did not return after split to receive the 2nd RT 

course of 17 fr.
OS% at 3 y Poor survival in both arms. 

A 7 No advantage or disadvantage of split course RT in this 
B 7 material. Morbidity is stated to be less in B but it is not 

shown how it was measured.
C2

Acute esophagitis but not pnemonitis Phase I study. CHARTWEL feasible and dose escalation 
more common in pts treated to 60 Gy. from 54 to 60 Gy safe. More acute esophageal toxicity 

with higher dose but no increase of late toxicity.
P1

OS at 2 y The benefit of CHART was confined to SCC patients in 
All pts SCC nn SCC all stages including stage I,II. 
A  21 20 21 The majority of the patients were SCC, the number of
B  30   33 27 non SCC patients being only 102.
p=0.008 p=0.0007  ns CHART was associated with higher rate of acute radiation

induced esophagitis (grade III/IV A: 19% B: 3%) but not 
pneumonitis (A: 65% B: 56%)
C1

Median survival, m No significant survival advantage for HRT compared with 
A 11.4 conventional RT. 
B 13.2 Survival significantly improved with CHT neoadj 
C 12 + RT compared to RT alone.

C1
OS% at 2 y 5 y

A 21 5
B  32 8 
C  24 6
A vs B p=0.04

OS% at 2 y 5 y Phase II study with 3 different hypofractionated RT 
13 2 schedules. Low OS in this patient material with exception

of pts. with stage IIIA, treated in group A. 
Median survival 8.2 months Median survival 11.4 months, OS at 2 y 22%, OS at 5 y 

7% (these results being comparable with results from 
In pts with stage IIIA, OS in group A. trials with conventional RT).
was significantly longer compared to P1
group B and C.
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Overview 4 Neoadjuvant chemotherapy plus radiotherapy versus radiotherapy 
alone or chemotherapy alone.

Author Aim/ Patient population
Year (ref no) Study question
Design

Brodin Benefit of CHT neoadj 1984–1989
1996 [14] A: RT 56 Gy, 2 Gy/d, split 327 pts, 58 medically 
C 2 w after 38 Gy  inoperable stage I,II, 

B: CHT neoadj + same RT as A 200 IIIA, 18 IIIB, 26 unclassified
302 eligible
A 154 pts
B 148 pts
1:1 randomization

Crino Benefit of CHT neoadj 1984–1989
1993 [23] A: RT 56 Gy, 2 Gy/d 66 pts stage IIIA/IIIB, 61 eligible
C B: CHT neoadj + same RT as A A 33 pts

B 33 pts
1:1 randomization

Cullen Benefit of CHT neoadj 1988–1996
1999 [24] A: RT >40 Gy/15 fr 461 pts stage IIIA/IIIB,
C B: CHT neoadj + same RT as A 446 eligible

Received RT median 50 Gy A 223 pts
(40–60 Gy)/ 15 fr (10–20) B 223 pts

1:1 randomization

Dillman Benefit of CHT neoadj 1984–1987
1996 [28] A: RT 60 Gy, 2 Gy/d 180 pts stage IIIA/IIIB,
C B: CHT neoadj + same RT as A 155 eligible
CALGB 8433 A 77 pts

B 78 pts
1:1 randomization

CHT ref [14]: Cisplatin + etoposide
CHT ref [23]: Cisplatin + etoposide
CHT ref [24]: Mitomycin + ifosfamide + cisplatin (MIP)
CHT ref [28]: Cispaltin + vinblastine
BSC: best supportive care; CHT: chemotherapy; co: concomitant; CR: complete response; CSS: cause specific survival; 
fr: fraction; HRT: hyperfractionated radiotherapy; m: month(s); neoadj: neoadjuvant; ns: not significant; 
OR: overall response; OS: overall survival; pts: patient(s); QoL: quality of life; RT:radiotherapy; w; week(s); y: year(s)
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The table continues on the next page

Results Conclusion/Comments

OS% at 2 y  Median survival, m The pts population included both medically inoperable 
A 17 10 early stage and unresectable locally advanced pts. 
B 21 ns 11 Trend for improved OS, trend for improved local control 

(p=0.08) and decreased distant metastatic events 
(p=0.1) in group B pts.
C2

OS% at 2 y  Median survival, w The pts population was homogenous but the sample size 
A  14 36 too limited to detect survival differences. Strong trend 
B  30 52 for improved survival in pts treated with CHT + RT. 

p=0.11  Underpowered study failing to reach significance in results.
C2

OS% at 2 y  Median survival, m This trial was parallel with another trial including 351 pts, 
A  16 9.7 stage IIIB/IV, randomized between MIP or BSC. When 
B  24 11.7 both trials were analysed together the pts receiving MIP 

p=0.14 had significantly improved survival (P=0.01). 
Radiotherapy was administered according to different 
doses and schedules in different institutions in UK. 
QoL assessed in 67 pts and was significantly improved in 
B compared to A (P=0.0002).
C1

OS% at 2 y 7 y  Median survival, m One of the few studies presenting data beyond 5 y. 
A    13 6 9.6 Homogenous pts population with PS =0,1 and no spread 
B   26 13 13.6 to supraclavicular nodes.
p=0.012 Significant survival improvement in pts treated 

with CHT + RT. 
This was not a large randomized trial but had a great 
impact in establishing CHT + RT as treatment for pts 
with unresectable, locally advanced tumour and good PS.
C1
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Overview 4 continued

Author Aim/ Patient population
Year (ref no) Study question
Design

Gregor Benefit of CHT neoadj 1984–1989
1993 [40] A: palliative RT ≤ 30 Gy 118 pts stage IIIA/IIIB,
C B: RT 50 Gy/20 fr 117 eligible

C: CHT neoadj + same RT as B A 39 pts
B 39 pts
C 39 pts
1:1:1 randomization

Le Chevalier Benefit of CHT neoadj 1984–1987
1992 [58] A: RT 65 Gy, 2.5 Gy/d 353 pts stage IIIA/IIIB,
C B: CHT neoadj + RT 60 Gy, 2.5 Gy/d A 177 pts
CEBI trial B 176 pts p=0.02  

1:1 randomization

Kubota CHT neoadj + RT vs CHT alone. 1986–1988
1994 [55] A: CHT 92 pts stage IIIA/IIIB first randomized
C B: CHT neoadj + RT 50–60 Gy, 2 Gy/d to PVd or PVdM or PE alt MVd

After 2 CHT cycles 63 patients still 
stage III randomized to A or B
A 31 pts
B 32 pts
1:1 randomization

Marino Benefit of CHT neoadj or CHT co Inclusion period not stated.
1995 [64] A: RT 1 887 pts. stage IIIA/IIIB in 
M B: CHT neoadj + RT or CHT co + RT 15 randomized trials.

NSCLC Benefit of CHT neoadj 1968–1988
Collaborative A: RT 3 033 pts. stage IIIA/IIIB in 
Group B: CHT neoadj + RT 22 randomized trials.
1995 [3] 1 780 pts. in 11 randomized trials 
M using cisplatin-based CHT.

CHT ref [40]: Cisplatin + vindesine
CHT ref [58]: Cisplatin + cyclophosphamide + vindesine + lomustine
CHT ref [55]: Cisplatin + vinblastine (PVd) ± mitomycin (PVdM) or cisplatin + etoposide(PE) alternative with 
mitomycin + vindesine (MVd)
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The table continues on the next page

Results Conclusion/Comments

OS% at 2 y Median survival, w This trial was closed prematurely due to poor accrual 
A  15 34 and the sample size is too limited to detect OS differences.
B  20 53 The positive trend for improved survival with active 
C  20 52 treatment (groups B and C) did not reach statistical 

ns significance. No impact of CHT added to RT in this study.
C3

OS% at 2 y   Median survival, m Large randomized trial showing significant survival 
A 14 10 improvement in pts treated with CHT + RT. 
B 21 12 Careful assessment of local control which was poor in 

both arms. Decreased distant metastases rate in B 
compared to A (P<0.001).
C1

OS% at 2 y   Median survival, d This small trial used double randomization. The aim of
A  9 447 the second randomization was to assess the benefit of
B  36 461 RT added to CHT compared to CHT alone.

p=0.016  Albeit the sample size was limited a survival benefit at 
2 and 3 y could be detected in pts receiving RT after 
induction CHT compared with CHT alone.
C3

Reduction of mortality in CHT neoadj This meta-analysis is not based on individual data and 
+ RT or CHT co + RT compared includes trials testing both neoadjuvant and concomitant 
to RT alone: CHT. The majority of pts were included in trials with 
at 2 y with neoadjuvant treatment. The analysis shows a small 
18% (non cisplatin-based CHT) survival benefit at 1 and 2 but not 3 and 5 y.
30% (cisplatin-based CHT) M2

Increase of OS in CHT + RT Comprehensive assessment of CHT + RT vs RT based
compared to RT: on individual updated data from pts included in randomized
at 2 y with 3% trials (published and unpublished). This meta-analysis 
at 5 y with 2%  p=0.006 shows a small but significant survival advantage for addition
for cisplatin-based CHT of CHT to RT. The strongest evidence comes from trials 
at 2 y with 4% using cisplatin. Alkylating agents had no conclusive effect.
at 5 y with 2%  p=0.005 M1
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Overview 4 continued

Author Aim/ Patient population
Year (ref no) Study question
Design

Pritchard Benefit of CHT neoadj or CHT co Inclusion period not stated.
1996 [75] A: RT 2 589 pts. stage IIIA/IIIB in 14
M B: CHT neoadj + RT or RT + CHT co randomized trials published 

between 1987 and 1995.
8 trials employed CHT 
neoadj + RT

Sause Benefit of CHT neoadj vs RT 1989–1992
1995 [85,86] or HRT alone 490 pts 26 stage II, 206 
C A: RT 60 Gy, 2 Gy/d IIIA, 226 IIIB

B: CHT neoadj + RT 60 Gy, 2 Gy/d 458 eligible
C: HRT 69.6 Gy, 1.2 Gy/fr, 2 fr/d A 152 pts

B 152 pts
C 154 pts
1:1:1 randomization

Sculier CHT neoadj + RT vs CHT alone 1989–1996
1999 [89] A: CHT Pts achieving response after 
C B: CHT neoadj + RT  3 CHT cycles (115/462) 

were randomized
A 60 pts
B 55 pts
1:1 randomization

Wolf CHT neoadj added to RT + CHT co 1986–1989
1994 [107] A: RT 50 Gy, 2 Gy/d + CHT co 85 pts stage IIIA/IIIB,
C B: CHT neoadj + RT + CHT 78 eligible

co same as in A A 41 pts
B 37 pts
1:1 randomization

CHT ref [85,86]: Cisplatin + vinblastine
CHT ref [89]: Mitomycin + ifosfamide + cisplatin(MIP)
CHT ref [107]: CHT co = Cisplatin weekly; CHT neoadj = ifosfamide + vinblastine.
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Results Conclusion/Comments

Reduction of mortality in CHT neoadj This meta-analysis is not based on individual data and 
+ RT or RT + CHT co compared includes trials testing both neoadjuvant and concomitant 
to RT alone: CHT. The majority of pts were included in trials with 
at 2 y with 13% cisplatin/carboplatin-based CHT (11 trials). The analysis 
at 3 y with 17% shows a small but significant survival benefit at 1, 2 and 3 y.

M1

OS% at 2 y  Median survival, m The majority of the pts had unresectable tumour stage 
A  21 11.4 III. The same CHT and RT regime as in ref 75. 
B  32 p=0.04 13.2 Survival significantly improved with CHT + RT compared

to RT alone.
C  24 12.0 The superiority of CHT + RT compared to RT confirms 

the results of ref 75.
No significant survival advantage for HRT compared 
with conventional RT. 
C1

OS% at 2 y  Median survival, w This study investigated the role of consolidating RT in 
A 18 42 responders to CHT. RT was compared to further CHT. 
B  22 54 Albeit significant better local control with CHT + RT 

ns compared with CHT alone (p=0.0007) no significant 
survival advantage for the combined modality. However, 
the combined modality group showed a positive trend 
for improved survival. Limited sample size. The results 
cannot be extrapolated to a chemonaive population.
C3

OS% at 2 y  Median survival, m Albeit limited sample size significantly improved survival 
A 12 9.0 with induction CHT. In both groups pts received 
B  24 13.7 concomitant low dose weekly cisplatin together with RT.

p=0.016   C2
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Overview 5 Radiotherapy with concomitant chemotherapy [10,12,13] neoadjuvant 
chemotherapy and radiotherapy vs neoadjuvant chemotherapy and radiotherapy with 
concomitant chemotherapy [19], radiotherapy with neoadjuvant chemotherapy vs 
radiotherapy with concomitant chemotherapy.

Author Aim/ Patient population
Year (ref no) Study question
Design

Ball See overview 3
1999 [10]
C

Bonner See overview 3
1998 [13]
C

Blanke Benefit of CHT co 1986–1992
1995 [12] A: RT 60–65 Gy, 1.8–2 Gy/d 240 pts.: 19 medically inoperable 
C B: RT same as A + CHT co stage I,II 221 unresectable IIIA/IIIB,

215 eligible
A 123 pts
B 117 pts
1:1 randomization

Clamon Benefit of CHT co added to CHT 1991–1996
1999 [19] neoadj + RT 283 pts. unresectable IIIA/IIIB,
C A: CHT neoadj + RT 60 Gy, 2 Gy/d 252 eligible

B: CHT neoadj + RT same as A A 137 pts
+ CHT co B 146 pts

1:1 randomization

Furuse Benefit of CHT co vs CHT neoadj 1992–1994
1999 [35] A: CHT neoadj + RT 56 Gy, 2 Gy/d 320 pts. unresectable IIIA/IIIB,
C B: RT 56 Gy, 2 Gy/d + CHT co. 314 eligible

10 d split after 28 Gy A 158 pts
B 156 pts
1:1 randomization

Jeremic Benefit of CHT co with HRT 1988–1989
1995 [46] A: HRT 64.8 Gy, 1.2 Gy/fr, 2 fr/d 169 pts. unresectable IIIA/IIIB,
C B: HRT same as A + A 61 pts

CHT co1 B 52 pts
C: HRT same as A + C 56 pts

CHT co2 1:1:1 randomization

CHT ref [12]: Cisplatin every 3rd week during RT
CHT ref [19]: CHT neoadj: Cisplatin + vinblastine; CHT co: carboplatin weekly during RT
CHT ref [35]: CCHT neoadj = CHT co: Cisplatin + vindesine + mitomycin
CHT ref [46]: CHT co1:Carboplatin + etoposide weekly; CHT co2: Carboplatin + etoposide once week 1, 3, 5
CHT: chemotherapy; fr: fraction; HRT: hyperfractionated radiotherapy; m: month(s) ns: not significant; 
OS: overall survival; pts: patient(s); RT:radiotherapy; w; week(s); y: year(s)
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Results Conclusion/Comments

OS% at 2 y      Median survival, w Cisplatin concomitant with RT does not improve survival 
A 13 46 compared with RT alone
B 18 43 Response, local control, distant metastases rate were 

ns similar in the two groups. 
C1

OS% at 2 y      Median survival, m Carboplatin concomitant with RT does not improve 
A  26 13.5 survival compared with RT alone. Both groups received 
B  29 13.4 the same neoadjuvant CT.

ns Response, local control, distant metastases rate were 
similar in the two groups. 
C1

OS% at 2 y      Median survival, m Cisplatin-based multidrug CHT concomitant with RT 
A  27,4 13.3 significantly improved survival compared to the same 
B  34,6 16.5 CHT given neoadjuvantly.

p=0.039 C1

OS% at 2 y 5 y   Median survival, m Weekly CHT concomitant with HRT (group B) 
A  25 4.9 8 significantly improved survival compared with HRT alone. 
B  35 21 18 The intermittent CHT schedule (group C) did not have 
C  27  16 13 the same effect as the weekly schedule, not significantly 
A vs B p=0.0027 influencing OS.
A vs C p=0.17 The improved survival in group B was associated with 
B vs C p=0.14 improved local control.

C1
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Overview 5 continued

Author Aim/ Patient population
Year (ref no) Study question
Design

Jeremic Benefit of CHT co with HRT. 1990–1991
1996 [47] A: HRT 69.6 Gy, 1.2 Gy/ fr, 2 fr/d 131 pts. unresectable IIIA/IIIB,
C B: HRT same as A + CHT co A 66 pts

B 65 pts
1:1 randomization

Marino See overview 4
1995 [64]
M

Pritchard See overview 4
1996 [75]
M

Scarantino Benefit of radiosensitizing agent 1986–1991
1994 [87] A: RT 55–60 Gy, 1.8 Gy/d 310 pts. medically inoperable stage II, 
C B: Same RT as A + lonidamine unresectable IIIA/IIIB,

daily during RT A 152 pts
B 158 pts
1:1 randomization

Schaake-Koning Benefit of CHT co 1984–1989
1994 [88] A: RT 55 Gy, 2.5–3 Gy/d 331 pts. 63 medically inoperable 
C split 2 w after 30 Gy stage I/II, 268 unresectable IIIA/IIIB,

B: RT same as A + CHT co1 307 eligible
C: RT same as A + CHT co2 A 114 pts

B 107 pts
C 110 pts
1:1:1 randomization

Trovo Benefit of CHT co 1987–1991
1992 [100] A: T 45 Gy/15 173 pts. unresectable IIIA/IIIB,
C B: RT same as A + CHT co 169 eligible

A 88 pts
B 85 pts
1:1 randomization

CHT ref [47]: CHT co: Carboplatin etoposide daily during RT
CHT ref [88]: CHT co1 = Cisplatin once daily; CHT co2: cisplatin once weekly 
CHT ref [100]: CHT co = cisplatin once daily
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Results Conclusion/Comments

OS% at 4 y Median survival, m Daily CHT concomitant with HRT significantly improved 
A  9.1 14 survival compared with HRT alone. The improved survival
B  23.0 22 in group B was associated with improved local control.

p=0.021 C1

Median survival, d Single agent Lo given in 3 doses daily concomitant with 
A 326 RT does not improve survival compared with RT alone
B  392 Response, local control, distant metastases rate were 
OS at 2 and 3 y similar in the two groups. 
as shown by Kaplan-Meier no statistical C1
difference between A and B.

OS% at 2 y Single agent cisplatin given in a low dose daily schedule 
A  13 concomitant with RT significantly improved survival 
B  26     compared with RT alone. The same single agent given in 
C  19 a weekly schedule produced a trend for improved 
A vs B p=0.009 survival, not reaching statistical significance.
A vs C ns The improved survival was associated with improved 

local control. The distant metastases rate was not affected
by the addition of CHT to RT.
C1

OS% at 2 y   Median survival, m Single agent cisplatin daily concomitant with RT does not 
A  20 10.3 improve survival compared with RT alone. Response, 
B  17 10 .0 local control, distant metastases rate were similar in the 

ns two groups. 
C2
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Overview 6 Chemo-radiotherapy before surgery in NSCLC (tri-modality treatment).

Author Aim/ Patient population
Year (ref no) Study question
Design

Albain Chemo-radiotherapy + S in primarily 1988–1992
1995 [7] unresectable stage III NSCLC 126 pts 
P RT 45 Gy, 1.8 Gy/d + CHT co + S 75 stage IIIA(N2)
SWOG 8805 51 stage IIIB

Choi Chemo-radiotherapy + S in primarily 1988–1995
1997 [16] unresectable stage III NSCLC 42 pts IIIA(N2)
P RT 42 Gy, 1.5 /fr, 2 fr/d + CHT co + S

Eberhardt Chemo-radiotherapy + S in primarily 1991–1994
1998 [33] unresectable stage III NSCLC 94 pts
P CHT neoadj + RT 45 Gy, 1.5/fr, 52 stage IIIA(N2)

2 fr/d + CHT co + S 42 stage IIIB
stage III B 45% 

Thomas Chemo-radiotherapy + S in primarily 1985–1991
1999 [99] unresectable stage III NSCLC 54 pts
P CHT neoadj +RT 45 Gy, 1.5 Gy/fr, 25 stage IIIA(N2)

2 fr/d + CHT co + S 29 stage IIIB

CHT ref [7]: CHT co: Cisplatin + etoposide
CHT ref [16]: CHT co: Cisplatin + vinblastine + 5 fluorouracil
CHT ref [33]: CHT neoadj and CHT co: Cisplatin + etoposide
CHT ref [99]: CHT neoadj: ifosfamide + carboplatin + etoposide; CHT co: Carboplatin + vinblastine
CHT: chemotherapy; co: concomitant; fr: fraction; neoadj: neoadjuvant; OS: overall survival; OR: overall response; 
pOR: pathologic overall response; pCR – pathologic complete response; pR: pathologic response rate; 
RT: radiotherapy; S: surgery; SD: stable disease; y: year(s)  
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Results Conclusion/Comments

OR% p OR% p CR% Phase II study. Trimodality treatment feasible. 
59 72  15 High resectability rate. 

Clear biological effect of chemo-radiotherapy: 
Resectability stage III A, 76%, 44% either pCR or microscopic residual disease. 
stage III B 63% Presurgical evaluation had low predictable value:  

of 26 patients classified as SD after CHT and resected 12 
OS% at 3 y (46%) had either pCR or only microscopic residual disease.

Stage IIIA  27  pCR in mediastinum predicted for outcome.
Stage IIIB  24 P1

OR%  pCR % OS% at 5 y Phase II study. pCR in mediastinum (down-staging from 
74 9.5 37 N2 to N0/1) 67%. Down-staging from N2 to N0 33.5%.

High down-staging rate and high OS in this population 
Complete resection possible in 80% (IIIAN2).

P1

OR%  pCR% Phase II study. High pCR. Clear biological effect of
64 26 chemo-radiotherapy: 40% either pCR or microscopic 
Complete resection 60% residual disease.
stage III A 60%, OS similar to ref 101.

P1
OS% at 3 y 5 y
Stage IIIA  36 31 
Stage IIIB  26 26 

OR% pCR% Phase II study. Major pR (>90% regression of tumour) 50%.
69 17.5 OS similar to ref 101.
Complete resection 63% P1

OS% at 3 y 
Stage IIIA  35 
Stage IIIB  26 
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Overview 7 Palliative radiotherapy for control of symptoms related to 
intrathoracic tumour. 

Author Aim/ Patient population
Year (ref no) Study question
Design

Gollins Efficacy of BRT to palliate symptoms 1988–1992
1994 [37] 406 pts. stage III/IV
R BRT HDR 10–20 Gy x 1 a. 324 received BRT as primary RT

b. 65 previously treated with RT, 
relapsed and received BRT
c. 17 treated treated with 
concurrent RT and BRT 

Macbeth Different RT schedules for 1989–1992
1996 [62] symptom palliation 509 pts with good PS unresectable 
C stage III, ineligible for curative RT 

A: 8.5 Gy x 2, 1 week or stage IV 
between fractions A 255 pts

B: 3 Gy x 13 B 254 pts
1:1 randomization

Macha Efficacy of BRT to palliate symptoms 1983–1993
1995 [63] 346 pts, stage III/IV
R BRT HDR 5–7.5 Gy x 1–6 1983–1986

124 pts: 5–7.5 Gy x 1–6
1986–1993
121 pts: 5 Gy x 3
43 pts: 5 Gy x 2
35 pts: 5 Gy x 1

BRT: intraluminal palliative brachytherapy; HDR: high dose rate; ns: not significant; OS: overall survival; 
PS: performance status; RT:radiotherapy; spt: symptom(s); 
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The table continues on the next page

Results Conclusion/Comments

Palliation of spt 60–92%: Large retrospective analysis. Homogenous BRT (single 
stridor 92% fraction 10–20 Gy). Low frequency of lethal complications. 
hemoptysis 88% BRT well tolerated in terms of acute and late morbidity. 
cough 62% High rate of symptom palliation.
dyspnea 60% R1

8% fatal hemoptysis

Median survival, months This trial included good PS patients. For stage III patients, 
A  7 the reason for not giving RT with curative intent was 
B 9  p=0.03 locally too extensive tumour.

Palliation of spt assessed by clinicians and patients.
Numerically higher rate of spt Schedule B resulted in longer OS but the regime A 
palliation in A compared to B. produced a more rapid palliation of symptoms.

C1

Palliation of spt 66% Large retrospective analysis. Patients included in several 
different treatment protocols. The high rate of fatal 

21% fatal hemoptysis hemoptysis was associated with poor control of local 
disease and thus not a true figure for treatment 
complications.
R2
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Overview 7 continued

Author Aim/ Patient population
Year (ref no) Study question
Design

MRC Different RT schedules for 1988–1989
1992 [2] symptom palliation 235 pts with poor PS unresectable 
C A: 8.5 Gy x 2, 1 week between fractions stage III or stage IV >

B: 10 Gy x 1 A 117 pts
B 118 pts
1:1 randomization

Rees Different RT schedules for 1989–1993
1997 [77] symptom palliation 216 pts stage III or stage IV 
C A: 8.5 Gy x 2, 1 week between fractions A 111 pts

B: 2.5 Gy x 5 B 105 pts
1:1 randomization

Stout RT compared with BRT, palliation and OS 1989–1993
2000 [97] A: T 3 Gy x 10 99 pts. stage III/IV with cough, 
C B: BRT HDR 15 Gy x 1 dyspnea, hemoptysis due to 

endobronchial tumour component 
and other symptoms: chest pain, 
anorexia, tiredness
A 50 pts
B 49 pts
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Results Conclusion/Comments

Palliation for cough, haemoptysis, This trial included poor PS pts. (different population 
chest pain, anorexia and dysphagia similar compared with the first MRC trial reported 1991). 
in A and B with no significant differences. Carefully assessed palliation by both clinicians and patients.

The simplified regimen with a single 10 Gy fraction had 
Median survival, days similar efficacy as the 2 fraction regimen, previously 
A  122 (MRC 1991) found to be equivalent to the classical 
B  100 ns palliative regimen 3 Gy x 10.  

C1

No differences between these schedules. No differences between these schedules but lower 
palliative efficacy compared with the MRC trials.
The only symptom that was improved in over 50% 
of patients was hemoptysis. Hemoptysis and chest pain 
appeared to be the best indications for treatment. 
The relief of other symptoms was disappointing in both 
degree and duration.
C1

Palliation of spt: RT had a better palliative effect of symptoms associated 
Clinician assessment: non significant with the bulk of tumour: (chest pain, anorexia, tiredness) 
trend for better palliation in A and was not inferior to BRT to palliate symptoms 
compared with B, P=0.09. associated with the endobronchial component.
Patient assessment significant better
palliation in A compared with B, p=0.029. RT preferred to BRT as initial palliative treatment 

because of better palliation and OS. 
Median survival, days C1
A 287 
B  250 p=0.042




