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patients have much poorer outcomes
than those who are diagnosed by other
routes with only 16% surviving a year
and more than a third dying within a
month.3

Prevention of lung cancer is a priority
and smoking cessation advice should be
integrated into the process.

DIAGNOSIS
One of the main reasons lung cancer is
difficult to diagnose early is that there
are often no symptoms related to the
cancer until it has spread. 

A study using primary care data
showed that patients with lung cancer
did interact with GPs in the 12 months
prior to diagnosis suggesting that there
were potential missed opportunities to

How should 
patients be 
assessed?

How can time 
to diagnosis 
be improved?

What are the
management
options?

OUTCOMES FOR PATIENTS
WITH LUNG CANCER ARE
IMPROVING: THE LATEST
FIGURES FROM THE 

International Cancer Benchmarking
Partnership showed that the five-year
survival in the UK had improved from
10% to 14.5%. However, the UK still lags
behind other comparable countries,
where five-year survival figures are
around 20% or more.1

Presentation via an emergency route
remains a problem; data collected by
the National Cancer Registration and
Analysis Service showed that 33% of
patients were diagnosed following an
emergency presentation in 2016.
Although this is an improvement from
39% in 2006 it is still too high.2 These

» diagnose them earlier.4 At an individual
GP level, lung cancer is rare; each GP
may see only one new case per annum.5
Efforts must therefore be made to
identify those patients at risk, perhaps
using risk prediction tools or software
prompts. 

Although risk prediction models have
been developed to try to aid earlier
identification of patients with lung
cancer these are not widely used.6,7

QCancer® has been integrated into
some primary care computer systems
and provides both overall cancer risk for
the individual and risks for specific
cancers, including lung cancer. 

NICE updated its guidelines on
recognition and referral for cancer 
in 2015 but did not make any
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status (a measure of fitness)
deteriorates rapidly in some patients
and this is one of the strongest
predictors of survival, as strong as
cancer stage. 

Timed lung cancer pathways have
been adopted in England and the
National Optimal Lung Cancer Pathway
(NOLCP) is a major national priority. 
This shows how the time to treatment
can be reduced to 49 days, as there is
increasing evidence that faster pathways
improve outcomes (see figure 1, p23).13-15

Key points include urgent reporting of
chest X-rays suspicious for lung cancer,
with CT completed the same day or
within 72 hours, and subsequent review
in the fast track lung cancer clinic. CT
should be carried out with administration
of contrast and include the lower neck,
chest, liver and adrenals. The NOLCP
effectively provides GPs with access to
CT through locally agreed protocols. 

This procedure should also be
performed in patients in whom the
chest radiograph is normal but there is a
high suspicion of underlying
malignancy. Studies have indicated that
around 20-25% of patients with
confirmed lung cancer may have a chest
X-ray reported as normal.16-18 This figure
may be higher for early stage lung
cancers. 

Positron emission tomography-
computed tomography (PET-CT) is an
important staging investigation and is
recommended in those patients who
are deemed suitable for treatment with
curative intent. It is useful in assessing
mediastinal nodal involvement and has
a key role in detecting metastatic
disease, with a sensitivity of 93% and
specificity of 96%. Small studies have
suggested that PET-CT detects
unsuspected metastases in 6-36% of
cases.19-21 

The brain is a common site for
metastases in lung cancer and the
incidence of brain metastases is
reported to be around 10-20% at the
time of diagnosis.22-24 NICE updated the
2011 guidance in 2019 (NG122) to
include recommendations to image the
brain in all patients with stage II or IIIA
non-small cell lung cancer (NSCLC) who
are suitable for treatment with curative
intent and in all those who present with
clinical features suggestive of
intracranial pathology.25

In most patients potentially suitable
for treatment, a tissue diagnosis is
required to guide further management.
Minimally invasive techniques 
(for example, endoscopic procedures)
are generally preferred first, particularly
in those with advanced disease.

Table 1

NICE criteria for investigation and referral for suspected lung cancer8 

Direct referral using a suspected cancer pathway referral for an appointment
within two weeks:
•Chest X-ray findings that suggest lung cancer or 
•Aged 40 and over with unexplained haemoptysis

Offer an urgent chest X-ray (to be performed within two weeks) to assess for
lung cancer in people aged 40 and over if they have two or more of the
following unexplained symptoms, or if they have ever smoked and have one or
more of the following unexplained symptoms:
•Cough
•Fatigue
•Shortness of breath
•Chest pain
•Weight loss
•Loss of appetite

Consider an urgent chest X-ray (to be performed within two weeks) to assess
for lung cancer in people aged 40 and over with any of the following:
•Persistent or recurrent chest infection
•Finger clubbing
•Supraclavicular lymphadenopathy or persistent cervical lymphadenopathy
•Chest signs consistent with lung cancer
•Thrombocytosis

Safety netting recommendations:
•Ensure results of investigations are reviewed and acted upon
•Be aware of the possibility of false-negative chest X-rays
•Consider review of people at increased risk of cancer over an agreed timeframe
or a patient-initiated review if there are persistent, worsening or new symptoms
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recommendations about using
multivariable models. Table 1, above,
shows the recommendations for lung
cancer; it is important to remember that
NICE also includes safety netting
recommendations about false-negative
chest X-rays and ongoing or new
symptoms.8

LUNG CANCER SCREENING
The two largest randomised controlled
trials of low radiation dose computed
tomography (LDCT) screening have
shown a reduction in lung cancer
mortality. 

The National Lung Screening Trial
(NLST) which randomised 53,454
people in the United States to three
annual screens with LDCT or chest
radiography9 showed a 20% reduction
in lung cancer mortality in the LDCT arm
after six years. 

The NEderlands-Leuvens Longkanker
Screenings ONderzoek (NELSON) trial,
is the largest European randomised trial
with 15,422 subjects. Although publication
of the full results is still awaited, interim
results showed a 26% reduction in lung
cancer specific mortality in men and 
39-61% in women. Furthermore, two
smaller European trials also showed a

reduction in lung cancer mortality with
extended follow-up. 

The Multicentric Italian Lung
Detection (MILD) trial demonstrated a
39% reduction in lung cancer mortality
at ten years and the German Lung
Cancer Screening Intervention (LUSI)
showed a 26% reduction in mortality at
8.8 years’ follow-up.10,11 

Screening for lung cancer has been
endorsed in the United States since 2015
but most European countries were, until
recently, awaiting the publication of the
NELSON results before making final
recommendations. 

NHS England is funding ten pilot
projects on lung health checks that
include a low-dose CT for eligible
people.12 The intention is for this to be
rolled out nationally. In addition, there
are almost as many people who will
undergo LDCT as part of further pilots
or research trials. In this respect, England
is some way ahead of other parts of
Europe.

FASTER DIAGNOSIS AND
OPTIMAL PATHWAYS
There is mounting evidence that time to
diagnosis is important in lung cancer.
This may be because performance
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rates in the UK have been increasing,
from around 9% in 2006 to 18% in 2018.
Increasing numbers of patients are
suitable for surgical resection as
minimally invasive surgical techniques
such as video-assisted and robotic
techniques are becoming more widely
available. Postoperative systemic
treatment is indicated for later stage
disease (any tumour ≥4 cm, or any
nodal disease).

Radiotherapy: The updated NICE
guidance recommends that patients
with early stage NSCLC (stage I-IIA)
who choose not to have surgery, or are
not good surgical candidates, should be
offered radical radiotherapy in the form
of stereotactic ablative radiotherapy
(SABR). SABR uses multiple beams of
radiotherapy delivered from different
angles, allowing higher doses to be
focused on the tumour, while the
surrounding healthy tissues receive a
lower dose. 

Small studies suggest SABR may be
comparable with surgery in selected »

patients.27 If SABR is contraindicated,
either conventional or hyperfractionated
radiotherapy should be offered, but
outcomes are better following surgery
or SABR. 

Continuous hyperfractionated
accelerated radiation therapy (CHART)
is offered, where available, as it has been
shown to confer a survival benefit
compared with conventional radical
radiotherapy.28,29 It offers a similar
radiation dose but is given over 12
consecutive days rather than the six
weeks a conventional regimen takes to
complete. 

Palliative radiotherapy has a place in
the treatment of thoracic symptoms 
(for example haemoptysis) and bone
metastases.

Systemic treatment:As with many other
cancers, this is a rapidly changing area
as more drugs are licensed either as
monotherapy or in various combinations.
NICE has adopted a regular review
process of its systemic therapy
algorithm to reflect this. 

Consideration should be given to the
yield of the procedure so that the
sample is of sufficient size and quality to
allow immunohistochemical and
molecular characterisation, while also
minimising risk and accommodating
patient preference. 

The key objectives in the investigation
of patients with lung cancer are to
establish an accurate diagnosis,
determine the cancer stage, assess the
individual’s fitness and determine
patient preference. These factors will
determine which treatment is likely to
be beneficial to the patient. 

The NHS England Lung Cancer
Clinical Expert Group has produced
diagnostic standards of care bundles to
guide evidence-based management
and reduce variation in practice.26 An
example is shown in figure 2, p24.

MANAGEMENT 
Non-small cell lung cancer
Surgery:Surgery remains the preferred
treatment in early stage NSCLC, with
the greatest chance of cure. Resection

FIGURE 1
Initial part of the
National Optimal
Lung Cancer
Pathway. For
suspected and
confirmed lung
cancer: referral to
treatment

DDayDaDay 1Day Day 1--66 Fast track lung cancer clinic. Meet LCNS. 
Diagnostic process plan / diagnostic planning meeting prior to clinic
Treatment of co-morbidity and palliation / treatment of symptoms 
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combination chemoradiotherapy
followed by surgery for patients with
operable stage IIIA disease. 

This is a new recommendation and
not one that is currently offered widely
or outside specialist centres and is 
only suitable for a small sub-set of
patients.

Small cell lung cancer
Small cell lung cancer (SCLC), because
of its aggressive nature, tends not to be
curable at presentation. Patients with
very early disease (tumours < 3 cm and
no nodal spread) may be considered for
surgery, with adjuvant chemotherapy. 

Patients who have a good
performance status and disease that
could be encompassed within a
radiotherapy field may be offered
chemoradiotherapy(either concurrent
or sequential). This can result in long
survival and even cure in some patients.

However, the majority of patients
present with extensive disease, where
the priority is to commence
chemotherapy as soon as possible. The
recommendation is that all patients with
SCLC should be seen by an oncologist
within one week of the decision to
commence treatment. 

Patients with SCLC and good
performance status (0-2) who respond
to initial treatment are offered
prophylactic cranial irradiation. The
addition of immunotherapy has been
shown to improve outcomes.

ENHANCED SUPPORTIVE CARE
All patients with advanced stage lung
cancer should be offered enhanced
supportive care. This addresses the
prevention and management of adverse
events from cancer and its treatment. 

Early involvement of the palliative
care team not only improves quality of
life, but has been shown to have a
survival benefit of up to two months.30

Current smokers should be offered
smoking cessation support. It is of
particular significance in those
undergoing treatment with curative
intent, as it reduces the risk of post-
operative and systemic treatment-
related complications and in addition
reduces the chance of cancer
recurrence.31,32

CONCLUSIONS
In order to improve outcomes for
patients with lung cancer, the focus
must continue to be on early detection
and faster diagnosis. 

For GPs this means identifying those
patients at high risk. In secondary care,
expediting investigations to allow
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FIGURE 2
NHS England:
Lung Cancer
Diagnostic
Standard of Care
Bundle 2 (DSOC2)

Where possible, conventional
cytotoxic chemotherapy is replaced by
biologic treatment with specific
mutations/rearrangements targeted,
currently three in the UK (EGFR, 
EML4-ALK, ROS-1), for adenocarcinoma.
Immune checkpoint inhibitors are also
recommended either alone or in
combination with chemotherapy

depending on the presence of the
immune marker programmed death
ligand 1 (PD-L1) on tumour cells for both
adenocarcinoma without targetable
mutation and squamous cell carcinoma. 

Combination therapy: The 2019 update
of the NICE lung cancer guideline
recommends considering the use of



26

in determining actual TNM staging for patients with
various lung cancers. Int Surg 2010;95(3):197-204
20 Prevost A, Papathanassiou D, Jovenin N et al.
Comparison between PET(-FDG) and computed
tomography in the staging of lung cancer. Consequences
for operability in 94 patients. Revue De Pneumologie
Clinique2009;65(6):341-49
21 Antoch G, Stattaus J, Nemat AT et al. Non-small cell
lung cancer: dual-modality PET/CT in preoperative
staging. Radiology 2003;229(2):526-33
22 Mintz BJ, Tuhrim S, Alexander S et al. Intracranial
metastases in the initial staging of bronchogenic-
carcinoma. Chest 1984;86(6):850-53
23 Newman SJ, Hansen HH. Frequency, diagnosis and
treatment of brain metastases in 247 consecutive
patients with bronchogenic carcinoma Cancer
1974;33(2):492-96
24 Quan AL, Videtic GM, Suh JH. Brain metastases in
small cell lung cancer. Oncology (Williston Park). 2004
Jul;18(8):961-72; discussion 974, 979-80, 987
25 National Institute for Health and Care Excellence.
NG122. Lung cancer: diagnosis and management. NICE.
London. 2019
26 NHS England Lung Cancer Clinical Expert Group.
Standards of Care for Lung Cancer 2019
www.roycastle.org/for-healthcare-professionals/
commissioning-guidance/
27 Chi A, Liao Z, Nguyen NP et al. Systemic review of the
patterns of failure following stereotactic body radiation
therapy in early-stage non-small-cell lung cancer: Clinical
implications. Radiother Oncol2010;94(1):1-11
28 Sause W, Kolesar P, Taylor S et al. Radiation Therapy
Oncology Group, Eastern Cooperative Oncology Group,
and Southwest Oncology Group. Final results of phase III
trial in regionally advanced unresectable non-small cell
lung cancer. Chest2000;117(2):358-64
29 Saunders M, Dische S, Barrett A et al. Continuous,
hyperfractionated, accelerated radiotherapy (CHART)
versus conventional radiotherapy in non-small cell lung
cancer: mature data from the randomised multicentre
trial. Radiother Oncol 1999;52(2):137-48
30 Temel JS, Greer JA, Muzikansky A et al. Early palliative
care for patients with metastatic non-small-cell lung
cancer. N Engl J Med2010;363(8):733-42
31 Chen J, Jiang R, Garces YI et al. Prognostic factors for
limited-stage small cell lung cancer: A study of 284
patients. Lung Cancer 2010;67(2):221-26
32 Parsons A, Daley A, Begh R, Aveyard P. Influence of
smoking cessation after diagnosis of early stage lung
cancer on prognosis: systematic review of observational
studies with meta-analysis. BMJ2010;340:b5569

We welcome your feedback
If you wish to comment on this article
or have a question for the authors,
write to: editor@thepractitioner.co.uk 

Useful information 

Roy Castle Foundation
Information for healthcare
professionals 
www.roycastle.org/for-healthcare-
professionals

Cancer Research UK 
Lung cancer pathway
www.cancerresearchuk.org/health-
professional/diagnosis/accelerate-
coordinate-evaluate-ace-
programme/ace-findings-and-
resources#info-gallery-id-4_slide-0

NHS England
Targeted lung health checks
www.england.nhs.uk/wp-
content/uploads/2019/02/targeted-
lung-health-checks-standard-
protocol-v1.pdf

prompt treatment by using the NOLCP
will help achieve the new faster
diagnosis standard, to be implemented
in April 2020. This states that most
people with suspected cancer should
receive a definitive diagnosis or have
cancer ruled out within 28 days of
referral from a GP or screening. 

Timely presentation, prompt
recognition of the risk of lung cancer
and referral will enhance the impact of
faster diagnosis on outcomes.

Competing interests
Professor David Baldwin has received an
honorarium from AstraZeneca for help with an
international CT screening standard. The other
authors have no competing interests  

REFERENCES
1 Arnold M, Rutherford MJ, Bardot A et al. Progress in
cancer survival, mortality, and incidence in seven high-
income countries 1995-2014 (ICBP SURVMARK-2): a
population-based study. Lancet Oncol 2019;20(11):1493-505
2 National Cancer Registration and Analysis Service.
Routes to Diagnosis 2018
www.ncin.org.uk/publications/routes_to_diagnosis
3 Elliss-Brookes L, McPhail S, Ives A et al. Routes to
diagnosis for cancer - determining the patient journey
using multiple routine data sets. Br J Cancer
2012;107(8):1220-26
4 O’Dowd EL, McKeever TM, Baldwin DR et al. What
characteristics of primary care and patients are
associated with early death in patients with lung cancer
in the UK? Thorax 2015;70:161-68
5 Hamilton W, Sharp D. Diagnosis of lung cancer in
primary care: a structured review. Fam Pract
2004;21(6):605-11
6 Iyen-Omofoman B, Tata LJ, Baldwin DR et al. Using
socio-demographic and early clinical features in general
practice to identify people with lung cancer earlier.
Thorax 2013;68(5):451-59
7 Hippisley-Cox J, Coupand C. Identifying patients with
suspected lung cancer in primary care: derivation and
validation of an algorithm. Br J Gen Pract 2011;61(592)
8 National Institute for Health and Care Excellence. NG12.
Suspected cancer: recognition and referral. NICE.
London. 2015
9 Aberle DR, Adams AM, Berg CD et al. National Lung
Screening Trial Research Team. Reduced lung-cancer
mortality with low-dose computed tomographic
screening. N Engl J Med 2011;365(5):395-409
10 Pastorino U, Silva M, Sestini S et al. Prolonged lung
cancer screening reduced 10-year mortality in the MILD
trial: new confirmation of lung cancer screening efficacy.
Ann Oncol 2019;30(7):1162-69
11 Becker N, Motsch E, Trotter A et al. Lung cancer
mortality reduction by LDCT screening-results from the
randomized German LUSI trial. Int J Cancer. 2019 Jun 4.
doi: 10.1002/ijc.32486. [Epub ahead of print]
12 Fuller E, Fitzgerald K, Hiom S. Accelerate, Coordinate,
Evaluate Programme: a new approach to cancer
diagnosis. Br J Gen Pract2016;66(645):176-77
13 Neal RD, Tharmanathan P, France B et al. Is increased
time to diagnosis and treatment in symptomatic cancer
associated with poorer outcomes? Systematic review. Br
J Cancer 2015;112:S92-S107
14 Torring ML, Frydenberg M, Hansen RP et al. Evidence
of increasing mortality with longer diagnostic intervals for
five common cancers: A cohort study in primary care. Eur
J Cancer2013;49(9):2187-98
15 Lung Clinical Expert Group. National Optimal Lung
Cancer Pathway and Implementation Guide 2017
www.cancerresearchuk.org/sites/default/files/national_o
ptimal_lung_pathway_aug_2017.pdf
16 Stapley S, Sharp D, Hamilton W. Negative chest X-rays
in primary care patients with lung cancer. Br J Gen Pract
2006;56(529):570-73
17 The National Lung Screening Trial Research Team.
Reduced lung-cancer mortality with low-dose computed
tomographic screening. N Engl J Med2011;365(5):395-409
18 Bradley SH, Abraham S, Callister ME et al. Sensitivity of
chest X-ray for detecting lung cancer in people
presenting with symptoms: a systematic review. Br J Gen
Pract 2019 Oct 21. pii: bjgp19X706853. doi:
10.3399/bjgp19X706853 [Epub ahead of print]
19 Chiba K, Isoda M, Chiba M et al. Significance of PET/CT

key points
SELECTED BY

Selected by Dr Phillip Bland
Former GP, Dalton-in Furness, UK

Although the five-year survival in the UK has improved    
from 10% to 14.5%, the UK still lags behind other comparable
countries, where five-year survival figures are around 20%
or more. Presentation via an emergency route remains a
problem: 33% of patients were diagnosed following an
emergency presentation in 2016. These patients have
much poorer outcomes than those who are diagnosed by
other routes with only 16% surviving a year and more than
a third dying within a month.

NICE recommends urgent referral via a suspected 
cancer referral pathway to the two week wait service if:
chest X-ray findings suggest lung cancer or if patients
aged 40 and over have unexplained haemoptysis.
However, studies have indicated that around 20-25% of
patients with confirmed lung cancer may have a chest 
X-ray reported as normal and this figure may be higher
for early stage lung cancers. Therefore, the National
Optimal Lung Cancer Pathway (NOLCP) recommends
that where there is a high suspicion of underlying
malignancy (but the chest X-ray is normal), GPs should
refer patients directly for a CT scan. 

There is mounting evidence that time to diagnosis is 
important in lung cancer. This may be because performance
status (a measure of fitness) deteriorates rapidly in some
patients and this is one of the strongest predictors of survival.
The NOLCP recommends urgent reporting of chest X-rays
suspicious for lung cancer, with CT scanning completed
the same day or within 72 hours, followed by review in the
fast track lung cancer clinic. CT should be carried out with
administration of contrast and include the lower neck,
chest, liver and adrenals. 

Positron emission tomography-computed tomography 
is an important staging investigation and is recommendedin
those patients who are deemed suitable for treatment
with curative intent. It is useful in assessing mediastinal
nodal involvement and has a key role in detecting
metastatic disease. NICE recommends brain imaging in
all patients with stage II or IIIA non-small-cell lung cancer
(NSCLC) who are suitable for treatment with curative
intent and in all those who present with clinical features
suggestive of intracranial pathology. In most patients who
are potentially suitable for treatment, a tissue diagnosis is
required to guide further management.

Surgery remains the preferred treatment in early stage   
NSCLC and gives the greatest chance of cure. Patients
with early stage NSCLC who choose not to have surgery,
or are not good surgical candidates, should be offered
radical radiotherapy in the form of stereotactic ablative
radiotherapy. Small cell lung cancer SCLC is usually
incurable at presentation although patients with very early
disease may be considered for surgery with adjuvant
chemotherapy. For the majority of patients with extensive
disease the priority is to commence chemotherapy as
soon as possible.


