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Abstract

Lung cancer is a major cause of cancer death worldwide and is becoming an increasing problem in developing
countries. It is important that, in countries where health care resources are limited, these resources are used most
effectively and cost-effectively. The authors, with the support of the International Atomic Energy Agency, drew on
existing evidence-based clinical guidelines, published systematic reviews and meta-analyses, as well as recent research
publications, to summarise the current evidence and to make broad recommendations on the non-surgical treatment of
patients with lung cancer. Tables were constructed which summarise the different treatment options for specific groups
of patients, the increase in resource use for and the likely additional clinical benefit from each option. These tables can
be used to assess the cost-effectiveness and appropriateness of different interventions in a particular health care system
and to develop local clinical guidelines.

�c 2006 Elsevier Ireland Ltd. All rights reserved. Radiotherapy and Oncology 82 (2007) 123–131.
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Lung cancer is the most common cancer globally with, in
2002, 1.35 million new cases per annum, or 12.4% of all new
cancers [39]. It is also the most common cause of death
from cancer, with 1.18 million deaths, or 17.6% of the total
[39]. We have already seen a geographical shift in incidence
because of changing patterns of tobacco use in the develop-
ing world. In 1980 the proportion of lung cancer in the
developing world was 31%, but in 2002 this had risen to
50%, a trend which is set to continue [16].

Developing countries have markedly fewer resources
than the developed world. The richest 20% of the world’s
population uses 83% of the world’s resources while the poor-
est 60% of the population only uses 5% [54]. Even in devel-
oped countries, resources may be unevenly distributed,
with relative lack of resources in some communities. For in-
stance, the acquisition of megavoltage equipment per unit
of population (100,000 people) is proportional to a country’s
per capita gross national income, resulting in less per capita
availability of such equipment in poorer countries [29].
Therefore, many cancer patients will not have access to
treatments which are standard elsewhere. The importance
of radiotherapy in treating cancers, including lung cancer,
in developing countries has recently been highlighted [7].

This document has been prepared by a technical group
organised and coordinated by the International Atomic

Energy Agency (IAEA). Its aim is to help oncologists who care
for lung cancer patients in limited-resource settings as they
formulate their own local guidelines. We hope that it will
make it easier to estimate the cost-effectiveness of
treatments which require more resources than those of the
baseline reference regimens. Decisions about local priorities
can then bemade on the basis of evidence, rather than on per-
sonal bias, fashionable practice or the influence of commercial
interests. The document may also help oncologists working
where resources are limited to lobby for better resources.

A minimum baseline of personnel, organisation,
associated services (e.g. pathology and diagnostic radiology)
and specialised equipment is required for the safe practice
and development of oncology services. Although the
appropriate treatment of all lung cancer patients should be
considered whatever the resources available, management
where the facilities are below a basic threshold is outside
the scope of this paper. We consider a baseline level of
non-surgical treatment facilities to be at least cobalt
megavoltage therapy with two-dimensional planning and
outpatient chemotherapy with conventional agents.

We have tried to identify baseline reference treatment
regimens, which can be delivered by an oncology service
with access to these basic resources, and then to describe
the incremental resources needed, as well as the risks and
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benefits to the patients of more sophisticated, and often
more intensive therapy. We have not tried to cost these dif-
ferent therapeutic options; costs will vary depending on
such factors as international exchange rates and salaries.
Capital equipment and drugs are often relatively expensive
in developing countries, because these are at international
rates, while salaries will be at local rates and less costly.

A difficulty, which we freely acknowledge, is that almost
all the research, especially that involving new techniques,
equipment and drugs, has been carried out in countries
where resources are generally not limited. Therefore the
interpretation and application of this evidence have to be
based on judgements about the transference of treatment
techniques to other situations.

Guidelines are not prescriptive and should not be used to
replace clinical experience and judgement. Individual pa-
tient evaluation is a very important part of lung cancer
treatment, and clinical decisions must always take into ac-
count the patient’s fitness for treatment, their performance
status (PS) and the presence of co-morbidities.

Methods
The authors met for a two-day consultant meeting at the

IAEA (March 9–10, 2006) during which the methods of work-
ing were agreed, and the main approaches were drafted.
Reference was made to recent English language clinical
guidelines [6,36,40,52] which included robust and systematic
reviews of the research evidence. This evidence was supple-
mented by other recent systematic reviews, meta-analyses
and research. Following the meeting drafts were circulated
sequentially around the group members.

We have assumed that adequate pathological and diag-
nostic resources are available to enable patients to be
grouped according to histology and stage.

Small cell lung cancer (SCLC)
Patients with SCLC are divided into those with limited

disease (LD), usually defined as ‘disease that is confined
to a hemithorax and regional nodes that can be encom-
passed in a reasonable radiation port’ [52], and those with
extensive disease (ED). The minimum diagnostic tests to
establish stage are clinical examination, chest X-ray, liver
function tests and liver ultrasound (US). If these show that
the patient has extensive disease, there is no justification
for a CT scan. However, CT of the chest and upper abdomen
is a more accurate method of determining the disease ex-
tent, if easily available. Isotope bone scan and CT (or MRI)
of brain should only be used if there are clinical indications.
It may be useful to use the above results, as well as those of
the assessment of performance status (PS), serum sodium
and lactate dehydrogenase (LDH), to assess the patient’s
likely prognosis using a recognised prognostic score [12].
Intensive potentially curative treatment should only be con-
sidered for patients found to have a good prognostic score.

Limited disease SCLC
SCLC is chemo-sensitive. In 1978 the use of combination

chemotherapy with cyclophosphamide, doxorubicin and vin-

cristine for patients with limited SCLC resulted, historically,
in a response rate of 75% and an increase in survival, com-
pared to untreated patients, from 3 to 12 months [30].

The current reference regimen is cisplatin and etoposide
(PE) which is highly active in patients with SCLC. A trial
comparing PE to a non-platinum combination regimen, in
patients with both limited and extensive disease, found an
increase in median survival from 9.7 to 14.5 months
(p = 0.001) and a 12% increase in absolute survival with
the cisplatin containing regimen at 2 years [55]. A meta-
analysis has shown that improvement with cisplatin, in pa-
tients with both LD and ED, is independent of the adminis-
tration of etoposide with an increase in 1 year survival of
4.4%, an odds ratio (OR) of 0.8 and p = 0.002 [46].

Consolidation radiotherapy to the chest, given after che-
motherapy, has been shown to further improve survival
rates in patients with LD SCLC. A meta-analysis showed a
14% reduction in death rate (p = 0.001), a relatively larger
reduction in younger compared to older patients. The abso-
lute survival benefit was 5.4% at 3 years. [41,42]. Chest
radiotherapy can be given as parallel opposed AP/PA fields
planned on a simulator, treating the mediastinum and site
of tumour with regimens such as 40 Gy in 15 fractions,
45 Gy in 18 fractions or 54 Gy in 27 fractions with dose
reduction to the spinal cord, either by use of oblique fields
or spinal cord shielding for two or three fractions.

In the past consolidation chest radiotherapy was always
given following four or six cycles of chemotherapy. More
recently trials have investigated the use of radiotherapy
given concurrently with chemotherapy and have consistently
reported an increase in the rate of severe oesophagitis with
concurrent treatment, especially if anthracycline chemo-
therapy is given. The timing of radiotherapy in these sched-
ules has also been investigated. Three meta-analyses and
systematic reviews on this topic have been published, two
of which [18,23] have shown a survival advantage for the
early administration of combined radio-chemotherapy,
while the third one [14] did not. Current consensus favours
the use of concurrent chemo-radiotherapy schedules in
which the radiotherapy is given early.

A twice daily, hyperfractionated accelerated chemo-
radiotherapy schedule, with 45 Gy given in 30 fractions over
3 weeks, has also been shown to increase overall survival
[59], but this comes with a number of cost and practical is-
sues, as well as a significant further increase in oesophagi-
tis. It is not clear whether the benefit in this trial came
from the twice daily regimen itself or because the radio-
therapy was accelerated and given over a shorter period
than in the very prolonged comparator regimen of 45 Gy in
25 daily fractions over 5 weeks. One systematic review
[14] has indicated that better outcomes are associated with
a shorter overall treatment time.

Prophylactic cranial irradiation (PCI) following chemo-
therapy benefits patients with LD SCLC who have had a
complete response (CR) to chemotherapy [3,4]. A meta-
analysis has shown a reduction in the risk of death of
16% with PCI, which corresponds to a 5.4% increase in sur-
vival at 3 years (15.3% in the control compared to 20.7%
in the treatment group) [4]. Doses of between 24 and
30 Gy in 2 Gy fractions may be used. Although there is
no clear evidence of radiation-induced late neurotoxicity
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in the treatment group, PCI should be carefully consid-
ered in patients over the age of 75 or with known cere-
bro-vascular disease.

These recommendations are summarised in Table 1.

Extensive disease SCLC
In this group of patients all treatment will be pallia-

tive, as very few patients are long term survivors. Chemo-
therapy results in symptom improvement and an increase
in median survival from 2 months to 6 months or longer
[30]. Patients with a good PS (WHO PS 0–2) should be given
chemotherapy with either a platinum or non-platinum-
based combination, as the former does not improve sur-
vival in this group of patients [55]. Patients with a poor
PS (WHO PS 3 or 4) have a high risk of early treatment-
related death, but if the clinician and patient both feel
that chemotherapy is an option, patients must be carefully
monitored, and perhaps given reduced chemotherapy doses
initially.

Radiotherapy should be reserved for palliation, or if the
patient is unsuitable for chemotherapy.

Second-line treatment for SCLC

Re-treatment with the same chemotherapy regimen
may be considered for patients who relapse more than
about 6 months after their first-line chemotherapy. The
response rate is approximately half of that seen in che-
mo-naı̈ve patients. Other regimens can be used if the pa-
tient relapses earlier but is still fit for chemotherapy.
Palliative RT with regimens as for NSCLC (see Table 5)
is always an option.

Non-small cell lung cancer (NSCLC)
Stage I and II NSCLC

Surgery offers the greatest chance of cure. It requires a
careful risk assessment taking into account whether the tu-
mour is technically operable, and whether the patient is
medically fit enough for major surgery.

An initial assessment including a physical examination,
full blood count, liver function tests, bone biochemistry
and chest X-ray may exclude many patients because of obvi-
ous inoperability, metastatic disease or co-morbidity. For
the remainder the minimum investigations should be CT
scans of thorax and upper abdomen, and a formal assess-
ment of respiratory function. Further investigations such
as isotope bone scan and CT (or MRI) brain scan should only
be carried out when there are clinical symptoms and/or
signs suggestive of metastases to bone or brain. However
in view of the high incidence of brain metastases in patients
with adenocarcinoma imaging of the brain may be
considered.

The currently used staging system largely reflects the
prognosis after surgery [35]; T1 disease is less than 3 cm,
and N1 disease indicates the presence of hilar nodes. In pa-
tients with Stage I disease, the 5-year survival rate for pa-
tients with T1N0 disease it is 60% and for T2N0 disease is
38%. In Stage II disease, the 5-year survival rate for T1N1is
34%, for T2N1 it is 24% and for T3N0 it is 22% [35].

A number of randomised trials have investigated whether
post-operative, adjuvant cisplatin-based chemotherapy is
beneficial, and these results have been summarised in a re-
cent review [44] and two other meta-analyses which have
not yet been fully published [11,43]. Although many of the

Table 1
Options for patients with limited disease SCLC and good prognosis

Intervention Additional resources Additional risks Additional outcome benefit

Chemotherapy: older agents
(e.g. doxorubicin,
cyclophosphamide,
vincristine)

– – –

Chemotherapy:
platinum + etoposide

More prolonged iv
administration

Renal toxicity, ototoxicity ASB: 12% at 2 years

Chemotherapy plus sequential
consolidation thoracic RT
(40–54 Gy in 15–27
fractions)

RT: Simple planning, AP/PA
fields, 15–27 daily fractions

Oesophagitis, pneumonitis
and fibrosis, neutropenia

ASB: 5% at 3 years

Chemotherapy plus
concurrent thoracic RT

RT: complex CT planning, 3
or 4 fields, 20 daily fractions

Oesophagitis, pneumonitis
and fibrosis

Possible increase in 5-year
survival with short (30 days) RT
regimen.

Chemotherapy plus twice
daily concurrent thoracic RT
(45 Gy in 30 fractions bd)

RT: Complex CT planning, 3
or 4 fields, 30 fractions
(twice daily), ?hospital
admission

Severe oesophagitis which
may require hospitalization;
largely depending on the
type and administration of
chemotherapy

ASB: 10% at 5 years but
uncertain when compared to
conventional regimen with
higher total dose

Chemotherapy plus any of
above plus prophylactic
cranial RT (in complete
responders)

RT: simple planning, lateral
fields, 10–15 fractions

Prolonged alopecia,
possible impaired cognitive
function

ASB: 5% at 3 years

ASB, absolute survival benefit.
RT, radiotherapy.
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trials did not show a statistically significant benefit from
adjuvant chemotherapy, the trend generally favoured che-
motherapy. The results of the largest trial (IALT) [56] were
statistically significant. The 5-year survival rate with sur-
gery was increased from 40% to 45% with a hazard ratio of
0.86 and p = 0.03. It is therefore likely that there is an abso-
lute survival benefit of around 5% at 5 years. This benefit
needs to be counterbalanced by the cost and toxicity of
therapy. Although it is likely on the present evidence that
patients with pathological Stages II and III will benefit, this
is less clear for those with Stage I disease.

A two-drug, platinum-based chemotherapy should be
used for 3 or 4 cycles, and there is little evidence that the
use of a third generation agent is necessary.

Post-operative radiotherapy appears to be detrimental.
The PORT meta-analysis showed worse survival in patients
with Stage I and II disease with post-operative irradiation
[45], probably because of deaths from late radiation toxic-
ity. This meta-analysis was however based on a number of
old trials and RT techniques have improved significantly
since. Although the possible benefits are unknown, post-op-
erative RT may be considered for patients with a macro-
scopic incomplete resection.

These options are summarised in Table 2.

Medically inoperable Stage I and II NSCLC
Patients with T1N0 or radiological T2N0 disease, who are

unfit for surgery because of co-morbidity (‘medically inop-
erable’), should be considered for radical, ‘curative’ RT.
There have been no randomised trials comparing different
regimens. A systematic review has summarised the non-ran-
domised studies [49] and there are recent publications
[24,28], all of which suggest that this is an effective and
worthwhile treatment. In situations where thoracic services
are not available or are of questionable standard, this may
also be an option for operable patients.

For small tumours (up to 4 cm maximum diameter) a hyp-
ofractionated regimen such as 55–60 Gy in 20 daily frac-
tions may be used rather than the conventional regimen of
60 Gy in 30 fractions. Continuous hyperfractionated, accel-
erated radiotherapy, CHART (54 Gy in 36 fractions over 12
days), has been shown to be safe and more effective than

conventionally fractionated radical radiotherapy in this
group of patients [50]. However CHART is difficult to imple-
ment because of the logistics of giving radiotherapy three
times a day, and over 12 continuous days without a weekend
break.

Radiotherapy should be planned taking into account the
dose to normal lung and to the spinal cord, with a field
arrangement depending on planning capabilities. The use
of two parallel opposed fields will mean that the total dose
will be limited by spinal cord tolerance. More complex
planned field arrangements will increase the dose to the
lung, and in these cases radiotherapy should only be given
with megavoltage machines following CT scan planning. If
a computerised planning system allows measurement of
dose volume histograms (DVH), the volume of normal lung
receiving 20 Gy (V20) should be kept below 35% and the
mean lung dose below 20 Gy, taking into account the pa-
tient’s measured lung function [21].

These options are summarised in Table 3.

Favourable Stage III NSCLC suitable for radical non-
surgical treatment

Selected patients with a small tumour volume, no malig-
nant pleural effusion, good PS (WHO PS 0-1), weight loss less
than 10%, good respiratory function and normal serum bio-
chemistry belong to this group and they should be treated
with radical radiotherapy, as described above. The dose to
the ICRU point should be in the range of 55 Gy in 20 fractions
to 66 Gy in 33 fractions. The 2-year survival rate is between
12.5% and 24% (37). The largest size of tumour for which it is
reasonable to consider radical radiotherapy is difficult to
define, although larger tumours are associated with a lower
chance of local control (see discussion below). Patient
selection should be determined by the other prognostic fac-
tors and an assessment of whether radiotherapy to a radical
dose may result in unacceptable lung toxicity.

Some patientsmay be suitable for combined chemo-radio-
therapy. Radiotherapy may be given after, or concurrently
with, 2 cycles of a platinum-based 2-drug chemotherapy reg-
imen (e.g. cisplatin/etoposide). Randomised trials have con-
sistently shown a significant survival advantage in patients
treated with sequential chemotherapy-radiotherapy com-

Table 2
Options for patients with operable NSCLC

Intervention Additional resources Additional risks Additional outcome benefit

Surgery – – –

Surgery plus adjuvant
chemotherapy

Chemotherapy: drug costs
(cisplatin + another
agent) · 4
administration · 4

Alopecia, neutropenic
sepsis, renal damage,
neuropathy

ASB: 4–5% at 5 years

Surgery plus adjuvant RT RT: simple planninga Oesophagitis, pulmonary
fibrosis, ?cardiac damage

Adverse effect on survival for
Stage I and II (presumably due
to increased toxicity) and
increased local control in Stage
III but no change in survival

ASB, absolute survival benefit.
RT, radiotherapy.
a RT with complex CT planning may reduce morbidity, but no evidence on survival or late toxicity.
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pared to radiotherapy alone [25,38,51], although the size of
the effect shown is variable. Although a Cochrane review of
randomised trials [48] andameta-analysis basedon individual
patient data [5] both suggest that concurrent treatment may
be better than radiotherapy alone, the heterogeneity of the
trials means that this remains uncertain.

Randomised trials comparing concurrent with sequential
chemo-radiotherapy have suggested that concurrent che-
mo-radiotherapy may give better outcomes [8,19,62]
although the evidence is not strong and the survival benefit
uncertain. There is however a significant increase in radia-
tion oesophagitis. Such intensive therapy should not be
undertaken unless there are adequate resources to manage
patients at significant risk of major toxicity.

These options are summarised in Table 4.

Surgery after radiotherapy has not been shown to be bet-
ter than chemo-radiotherapy in this group of patients
[2,60], and so should not be undertaken except as part of
prospective research.

Unfavourable Stage IIIa and IIIb NSCLC not suitable
for radical treatment-radiotherapy

This group consists of patients with extensive mediastinal
lymph nodes or bulky T3/T4 tumours, those with other ad-
verse prognostic factors such as a poor performance status,
significant weight loss or abnormal serum biochemistry, and
those with poor lung function. Treatment is aimed at
achieving local control until sub-clinical metastases become
obvious, but the tumours are often so large that local

Table 4
Options for patients with inoperable ‘small’ volume NSCLC (‘Favourable’ Stage III)

Intervention Additional resources Additional risks Additional outcome benefit

Radical RT alone: 55 Gy
in 20 fractions

– – –

Radical RT alone: 60–66 Gy
in 30 fractions

Additional 10 fractions
and 2 weeks treatment

? Reduced risk of pneumonitis
if large fields are used

Unknown

CHART (54 Gy in 36 fractions
in 12 days)

RT: 16 extra fractions, at least
16 outside normal working
hours. Inpatient admission

More severe radiation
oesophagitis – but shorter
duration

ASB: 9% in 3 year survival
compared to 60 Gy/30 F

Conventional radical RT
followed by adjuvant
chemotherapy

Chemotherapy: drug costs
(cisplatin + another agent) · 4
administration · 4

Alopecia, neutropenic sepsis,
renal damage, neuropathy

ASB: 4% at 2 years

Chemotherapy followed
by conventional radical
radiotherapy (60 Gy in 30
fractions)

Chemotherapy: drug costs
(cisplatin + another agent) ·
2–4 administration · 2–4

Alopecia, neutropenic sepsis,
renal damage, neuropathy,
radiation oesophagitis

ASB: probable increase
in 2 year survival (5–13%)

Concurrent chemo-radiation Chemotherapy: drug costs
(cisplatin + another agent) ·
2–4 administration · 2–4

Neutropenic sepsis, radiation
oesophagitis (above worse than
with sequential
chemo-radiation), alopecia,
renal damage, neuropathy

ASB: possible increase
in 2 year survival.

ASB, absolute survival benefit.
RT, radiotherapy.

Table 3
Radiotherapy options for patients with medically inoperable NSCLC (Stage I and II)

Intervention Additional resources Additional risks Additional outcome benefit

Radical RT alone: 55 Gy in
20 fractions

– – –

Radical RT alone: 60–66 Gy in
30–33 fractions

Additional 10 fractions
and 2-week treatment

? Reduced risk of
pneumonitis and
oesophageal stricture,
if large fields are used

Unknown

CHART (54 Gy in 36 fractions in
12 days)

RT: 16 extra fractions,
at least 16 outside
normal working hours.
Inpatient admission

More radiation
oesophagitis

ASB: 9% in 3-year survival
compared to 60 Gy/30 F

ASB, absolute survival benefit.
RT, radiotherapy.
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control is unlikely and growth delay is the only realistic aim.
Tumours 3.5 cm in diameter have a local control rate of 50%
after radical radiotherapy (50–60 Gy in 20–30 fractions)
and 50% of patients with tumours of this size subsequently
develop metastases. Larger tumours are associated with sig-
nificantly poorer results [1].

It is logical to treat patients who already have or are
likely to develop significant thoracic symptoms, with local
palliative radiotherapy. A recently updated Cochrane re-
view [27] has shown that for good PS patients higher doses
of local radiotherapy appear to be associated with longer
survival. The largest trial that only recruited good PS pa-
tients [33,34] showed a 2-month improvement in median
survival and a 5% increase in 1-year survival (36% vs. 31%)
for patients treated with 39 Gy in 13 fractions compared
to those treated with 17 Gy in 2 fractions. This regimen
did not give greater or longer-lasting palliation of local
symptoms and was associated with more oesophagitis.

Patients should therefore be considered for treatment
with a high dose palliative regimen of radiotherapy to the
known thoracic disease. Care should be taken not to exceed
the radiation tolerance of the spinal cord when using paral-
lel opposed fields (see Table 5).

These patients may also benefit from chemotherapy in
the same way as patients with more advanced disease
(see below) but whether there is additional survival benefit
over and above that achieved by high dose palliative radio-
therapy is unknown.

NSCLC patients with Stage IIIb and IV disease –
chemotherapy

A meta-analysis has shown that cisplatin-based chemo-
therapy results in a modest survival benefit in patients with
Stage III and IV disease and good PS (WHO PS 0,1); there is a
6–8 week increase in median survival and a 10% increase in
1-year survival compared to ‘best supportive care’ [37].
There may also be an improvement in quality of life. The
use of newer and more expensive agents, so-called third
generation agents (docetaxel, paclitaxel, vinorelbine, and
gemcitabine), appears to improve the outcome. A combina-
tion of cisplatin with one of these third generation agents

may improve both the response rate and 1-year survival rate
from 20% to 35%, compared to the use of cisplatin with an
older agent [10,20,26] although not unequivocally [20].
These figures are, however, largely inferred and not derived
from randomised trials with direct comparisons. Some of
the apparent improvement in outcome may be due to pa-
tient selection and other factors.

Adding a third drug does not further improve these re-
sults. A meta-analysis has shown that this does not increase
the survival rate but does increase the toxicity with signifi-
cantly more neutropenia, infection and mucositis with a
three-drug combination [15].

Attempts have been made to reduce the toxicity of che-
motherapy for NSLC. The use of one rather than two drugs
results in less toxicity but a meta-analysis has shown that
there is a significantly lower response rate (13% compared
to 26%) and 1-year survival rate (30% compared to 35%) for
patients treated with a single drug [15]. The replacement
of cisplatin with carboplatin also results in less symptomatic
toxicity, but a meta-analysis comparing cisplatin with car-
boplatin (when combined with third generation agents, such
as cisplatin or vinorelbine) has however shown that the re-
sponse rate and survival are better with cisplatin [22]. Many
oncologists have, nevertheless, considered this a worth-
while trade off for the reduced toxicity.

These options are summarised in Table 6.
Cisplatin may also be replaced by a third generation

agent with no worsening of the survival rate as shown in a
further meta-analysis [13]. This is, however, particularly
expensive. There is no obvious benefit from giving more
than three or four cycles of chemotherapy [53], but there
is a risk of increased toxicity. In patients with poor PS
(WHO PS 2 or more), the benefit gained with chemotherapy
is likely to be small and it is not recommended.

Patients with significant thoracic symptoms at presen-
tation should be treated with palliative RT, the dose of
which will mainly be decided by the patient’s PS [27]. Pa-
tients with poor PS (WHO PS 2 or 3) should be treated
with 10 Gy in a single fraction [9,27,32]. Patients with
good PS and thoracic symptoms should receive 16 –
17 Gy in 2 fractions, or, if the modest survival advantage

Table 5
Options for palliative thoracic radiotherapy

Patients Dose Additional resources Additional risks Additional outcome benefit

Any 30 Gy in 10 fractions – – –

Stage III (bulky disease,
co-morbidity etc.),
good PS

39 Gy in 13 fractions 3 extra fractions,
spinal cord shielding
for 2 fractions

More oesophagitis ASB: 5% at 1 year compared
to 17 Gy in 2 fractions

Any stage, good PS 16 or 17 Gy in 2
fractions

Fewer fractions Acute chest pains,
but less oesophagitis

No worse than 30 Gy in 10
fractions

Any stage, poor PS 10 Gy in 1 fraction Fewer fractions Acute chest pains,
but less oesophagitis

No worse than 17 Gy in 2
fractions

Any stage, acute stridor 20 Gy in 5 fractions 5 fewer fractions None but less risk of
airway oedema compared
to 10 Gy or 17 Gy

Probably no different

ASB, absolute survival benefit.
RT, radiotherapy.
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is thought to be worthwhile, a more prolonged regimen
(36–39 Gy in 12 –13 fractions). Large fractions of pallia-
tive radiotherapy are safe and effective for these pa-
tients, and although some may report acute chest pain,
fevers and rigors, these are transient [27]. There is a
small risk of late spinal cord damage with 17 Gy in 2 frac-
tions, which can be reduced by use of a posterior spinal
cord shield. More fractionated regimens (e.g. 20 Gy in 5
fractions) should be used in patients with obvious major
airway obstruction and stridor because large fractions
may cause more oedema.

Patients with few symptoms at presentation may also be
grouped according to their PS. Those with poor PS can sim-
ply be watched and given steroids and/or opiates when re-
quired and only given radiotherapy if significant local
symptoms develop [17]. Those with good PS should be con-
sidered for chemotherapy.

Elderly patients
There is no reason to treat elderly patients differently.

Every patient should be judged on their fitness for treat-
ment, taking into account co-morbidities.

Metastases
Metastases in the bone, brain and spinal cord are com-

mon in patients with lung cancer, but all can be well palli-
ated with short courses of (1 or 2 fractions) of
radiotherapy [31,47,57,58,61]. Clinical judgement is always
required to assess how limited resources might best be
used. For example, a patient with brain metastases and
poor performance status, or with spinal cord compression
and established paraplegia for more than 48 h, is unlikely
to gain any benefit from radiotherapy.

Second-line treatment
Active second-line drugs such as docetaxel, pemetrexed

and erlotinib, a tyrosine kinase inhibitor, have been identi-

fied. However the benefits appear small, the agents are
expensive and such treatments would only be appropriate
where there are ample resources. Re-irradiation may some-
times be possible for selected patients who have had a good
response to their initial radiotherapy, and have remained
symptom free for a long period (>6months). The risks of re-ir-
radiation must be clearly understood by the doctor and pa-
tient. It is likely that the dose will exceed spinal cord
tolerance, particularly because radiotherapy will probably
be carried out without CT planning, and using large fractions.

Supportive care
The majority of patients with lung cancer will not be

cured, and a variety of treatment options should be available
to ensure that the patient receives adequate supportive and
palliative care, not only during treatment, but throughout
their illness and to ensure a comfortable end of life period.
Treatments can include palliative radiotherapy (often a sin-
gle fraction can be effective), opiates (for dyspnoea, cough,
pain, anorexia and tiredness), and other strategies as deter-
mined by clinical judgement and local practice.

Conclusion
The treatment options outlined above and summarised in

the tables represent an interpretation of the current pub-
lished literature. Readers may disagree with our opinions
on specific topics. We believe, however, that they are based
on reasonable evidence and do offer a framework for those
working in a health care system with limited resources to
assess which treatment options are the most appropriate.
The tables also could be the starting point for more sophis-
ticated cost-effectiveness calculations using local cost
information, which could then be used for prioritisation.

Wealso advise that robust quality control andclinical audit
mechanisms are put in place along with any service
development or new technology. Without them the clinical

Table 6
Options for patients with ‘unfavourable’ Stage III and Stage IV disease and WHO PS 0 or 1

Intervention Additional resources Additional risks Additional outcome benefit

Supportive care (palliative
radiotherapy, opiates,
corticosteroids and c)

– – –

Chemotherapy: cisplatin +
‘older’ drugs (e.g. etoposide,
ifosfamide, mitomycin)

Drug costs (chemotherapy and
antiemetics), iv administration,
treatment of anaemia,
neutropenia, sepsis,
thrombocytopenia

Nausea and vomiting alopecia,
anaemia, neutropenia sepsis,
thrombocytopenia

6–8-week increase in median
survival ASB: 10% at 1 year
(10–20%)

Chemotherapy: cisplatin +
‘third generation’ agent (e.g.
vinorelbine, gemcitabine,
taxanes)

Increased drug costs Toxicity much the same Uncertain ??ASB: 10% at 1 year

Chemotherapy: cisplatin +
2 ‘third generation’ agents

Increased drug costs More toxicity as above None

Single ‘third generation’ agent Lower drug costs Less toxicity 1 year survival 5%

ASB, absolute survival benefit.
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gains seen in published trials and quoted in this paper are
unlikely to be fully realised and there is a risk not only of
greater toxicity for patients but also a waste of scarce
resources.

* Corresponding author. Fergus Macbeth, Velindre Hospital, Whit-
church, Cardiff CF14 2TL, UK. E-mail address: fergus.macbeth@
velindre-tr.wales.nhs.uk
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