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Learning objectives
You will learn:

• The role of the general practitioner in the early detection of lung cancer and why this is 
important

• Indications for requesting a chest X-ray

• The use of low-dose computed tomography (LDCT) for the diagnosis of lung cancer

• Current approaches to lung cancer therapies.

Introduction
Globally, every year, 1.8 million people are diagnosed with lung cancer and 1.6 million 
die from this disease. At least 25% of all cancer deaths in the USA are ascribed to lung 
cancers. In South Africa, lung cancers remain an important cause of morbidity and 
mortality; data from the National Cancer Registry indicate that lung cancer was one 
of the top five malignancies diagnosed in 2018 (Table 1).1 Despite the high incidence 
of lung cancer, South Africa still does not have any official screening programmes.

The general practitioner plays an important role in the early detection of lung cancer. 
This review provides guidance on the warning signs of lung cancer and the important 
components of an effective screening programme for early diagnosis.

Table 1. South African National Cancer Registry 2018 – top five malignancies1

• Women 
Breast > cervix > colorectal > uterus > lung

• Men 
Prostate > colorectal > lung > melanoma > oesophagus.
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Therapy is more 
effective in the 
early stages of 
disease, so it 
is important to 
screen for the 
early detection 
of lung cancer

Why is it important to detect lung cancer early? 
Lung cancer has a very high morbidity and 
mortality rate. Risk factors can be used for 
targeted screening and to identify those 
patients with common symptoms (Figure 1). 
Therapy is more effective in the early stages 
of disease, so it is important to screen for 
the early detection of lung cancer. Figure 2 
depicts the overall drop-off in survival by 

clinical stage of lung cancer as classified by 
the American Joint Committee on Cancer 
(AJCC).2 Clinical stages IA and IB have sat-
isfactory mortality outcomes over five years. 
Most patients who have stage IIA lung cancer 
will have resections, with a five-year survival 
rate of 60%. There is a rapid increase in mor-
tality from stages III and IV.

Figure 1. The most common lung cancer symptoms

Figure 2. Overall survival by AJCC clinical stage of lung cancer2
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Several large-
scale, long-term 
randomised 
controlled trials 
are unanimous 
in their findings 
that there is 
no mortality 
and morbidity 
benefit when 
chest X-ray is 
used as a lung 
cancer screening 
tool

How is lung cancer detected? 
Chest X-ray

Chest X-ray is fairly low cost and easily 
accessible, but is not useful as a screening 
technique for lung cancer. Several large-scale, 
long-term randomised controlled trials are 
unanimous in their findings that there is no 
mortality and morbidity benefit when chest 
X-ray is used as a lung cancer screening tool. 

The Prostate, Lung, Colorectal and Ovarian 
(PLCO) trial3 over 15 years, which involved 
more than 150 000 participants not selected 
on the basis of risk of lung cancer, found 
that regular chest X-rays of all subjects did 
not detect lung cancer until quite late in the 
progression of disease.

When should Chest X-ray be requested?

Chest X-rays give an indication of possible 
underlying aetiology and further appropriate 
investigations. It is appropriate to request a 
chest X-ray for those patients showing symp-
toms of lung cancer (Table 2). 

Table 2. Important signs and symptoms 
that warrant a chest X-ray

• Chronic cough (new or changed)
• Non-resolving pneumonia, repeat X-ray in six 

weeks
• Chronic chest or shoulder pain
• Digital clubbing
• Lymphadenopathy 

 – Generalised
 – Supraclavicular
 – Cervical
 – Axillary

• Features of superior vena cava obstruction
• Haemoptysis
• Hoarseness
• Stridor.

If  the patient has a new cough, or a cough that 
has changed compared to a pre-existing cough 
from asthma or chronic pulmonary obstruc-
tive disease as examples, this may be an indica-
tion for chest X-ray. Find out if  the cough is 
bothering the patient more than previously, if  
there’s new sputum production and whether 

there is haemoptysis. Other indications for 
chest X-ray include repeated chest infections 
that are not resolving, shortness of breath 
and, very importantly, systemic features such 
as weight loss and appetite loss, which may 
indicate that the cancer is very advanced.

Further important signs that warrant chest 
X-ray are digital clubbing and supraclavicu-
lar lymphadenopathy, superior vena cava 
obstruction, hoarseness and stridor. Some 
of these signs may initially be interpreted 
as quite innocent, but the clinician should 
follow the patient up to ensure that hoarse-
ness ascribed to laryngitis, for example, has 
gone away or if  it requires further investiga-
tion. Paraneoplastic phenomena or metas-
tases (Table 3) are always an indication of 
advanced disease, as can be deep vein throm-
boses, hypercalcaemia and hyponatraemia.

Table 3. Paraneoplastic phenomena or 
metastases

• Brain
• Bone
• Liver
• Pleural effusion
• Thrombocytosis
• Hypercalcaemia
• Hyponatraemia.

What are the disadvantages of chest X-rays? 
Chest X-rays are often requested only 
when symptoms of lung cancer are pre-
sent, at which time the disease is usually 
fairly advanced (stage III or IV) and not 
likely to be curable. Endobronchial lesions, 
lesions that are present on the inside of 
the bronchus rather than the outside, and 
small lesions may not initially be detected 
by X-ray, becoming evident only once 
they have started to cause obstruction and 
collapse. 

Chest X-rays are non-specific and do not give an 
end diagnosis. X-ray can also be falsely reassur-
ing if  it is negative; if  no pathology is detected 
on X-ray and yet symptoms persist, this neces-
sitates further investigation and imaging. A 
problem commonly encountered in the public 
sector is that poor-quality X-ray films produce 
images that can be very difficult to interpret, and 
in resource-poor settings there may be no access 
to a radiologist or radiology centre, pulmonolo-
gist or cardiothoracic surgeon.

http://www.denovomedica.com
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Low-dose chest spiral computated tomography (LDCT)

LDCT is the most important technique 
available for the diagnosis of lung cancer. 
This procedure has been verified through 
several trials as being of clinical benefit. 
The National Lung Cancer Screening Trial4 
included patients aged 55-74 years with a 30 
pack-year history of smoking. In the study 
arm, LDCT was performed on multidetector 
helical CT scanners of four or more channels. 
The control arm included a screening X-ray. 
Excluded from the study were persons with 
a previous lung cancer diagnosis, those who 
had undergone chest CT within 18 months 

prior to enrolment, those with haemopty-
sis and those with unexplained weight loss 
>6.8kg in the previous year. There was a very 
high rate of adherence (95% LDCT arm, 
93% radiography arm) for the screenings 
performed at enrolment, year one and year 
two. In this study, the definition of a diagnos-
tic scan (Table 4) is more conservative than 
that suggested in South African guidelines, 
which attempt to counter the large number of 
false positives that arise due to the burden of 
tuberculosis in South Africa. 

Table 4. National Lung Cancer Screening Trial – Definition of a diagnostic scan4

• LDCT 
All noncalcified nodules with long-axis diameters ≥4mm in the axial plane were considered to be positive 
for potential lung cancer 
Note that South African guidelines suggest ≥6mm as diagnostic

• Chest X-ray 
All noncalcified nodules and masses were considered to be potentially positive for lung cancer.

More patients were diagnosed with lung can-
cer using LDCT compared to other types of 
radiography, and a relative mortality reduc-
tion of 20% was demonstrated; the trial was 

stopped early due to this indicator of benefit. 
For every 320 people screened, one cancer 
was detected early enough to be treated and 
cured (Figure 3). 

Figure 3. National Lung Cancer Screening Trial – Reduced lung cancer mortality with LDCT screening (black line) 
compared to other radiography (red line)4
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Is there cause for concern regarding false positives? 

A false positive can be problematic in 
that patients may have to undergo further 
investigations, which may involve inva-
sive procedures such as a bronchoscopy or 
thoracoscopic biopsy. The original trial had 
a high false positive rate of 26.6% for LDCT. 
However, retrospective application of the 

American College of Radiologists’ current 
lung-RADS classification system found a 
12.8% rate of false positive at baseline and 
5.5% for the second and third follow-up 
scans, which is reasonable when considering 
the benefit of a 20% reduction in mortality.

What are the potential harms of LDCT? 

Incidental findings such as emphysema and 
coronary calcifications frequently arise from 
LDCT, especially in people who have been 
smoking for 30 pack-years. These patients 
require counselling with regard to these inci-
dental findings that may or may not require 
follow-up and are often a cause of anxiety 
to the patient. It is also important to educate 
patients that LDCT has very low radiation 
exposure - actually lower than the back-
ground radiation they are exposed to every 
day – and that no ill effects are likely to occur 
in adults.

In patients with other life-threatening 
comorbidities and in the practice of geriatric 
oncology, over-diagnosis can be problematic. 

In these cases, untreated lesions are unlikely 
to have an impact on morbidity and mortal-
ity; an example is the frail, demented patient 
who is likely to pass away within the next 24 
months because of a different disease and 
who is therefore unlikely to benefit from 
detection and treatment of lung cancer. Also, 
there is no benefit to LDCT screening if  the 
patient is unfit for surgery. High-risk indi-
viduals that are most likely to gain benefit 
from LDCT screening include those that have 
no history of lung cancer and are aged 55-79 
years, and those with a 30 pack-year history 
of smoking who are currently smoking or 
had given up smoking in the preceding 15 
years.5 

Biopsy
When the LDCT scan indicates suspicion or 
diagnosis of lung cancer, a biopsy is required. 
Thoracoscopic lung biopsy must be per-
formed by a cardiothoracic surgeon. Lesions 
that are more centrally placed are amenable 
to biopsy through a bronchoscope, performed 

by a cardiothoracic surgeon or a pulmonolo-
gist, and peripheral lesions are usually more 
amenable to CT-guided biopsy, although this 
requires a radiologist with experience in inter-
ventional radiology.

Lung cancer therapies – recent insights
Of the four different major histological 
subtypes of lung cancer (Figure 4), adeno-
carcinoma and squamous carcinoma (both 
non-small cell lung cancers) account for 70% 
of lung malignancies. 

Patients who have quite advanced disease will 
be tested for the presence of actionable muta-
tions displayed by the cancer that may be 
amenable to more targeted therapies. If  there 
is no actionable mutation, the proportion of 
PD-L1 protein that is present on the cancer 
cells is determined. It is known that pem-
brolizumab provides good benefit if  PD-L1 
>50%; conventional chemotherapy is used 
in patients with PD-L1 <50%, with recent 

trials demonstrating that the addition of 
atezolizumab or bevacizumab together with 
chemotherapy would be of benefit. Routine 
testing for a number of actionable mutations 
includes but is not limited to EGFR, ALK, 
ROS1 and B-RAF. Very specific molecules 
are used to target each of these mutations 
(Table 5). 

Patients with early or resectable disease 
(stage I or II) require definitive surgery unless 
comorbidities render the patient inoperable. 
Stage IIIA is technically considered resectable 
depending on factors specific to the location 
of disease, but for stage IIIB and beyond, a 
curative outcome of lobectomy is unlikely.

Incidental 
findings such 
as emphysema 
and coronary 
calcifications 
frequently arise 
from LDCT, 
especially in 
people who 
have been 
smoking for 30 
pack-years

http://www.denovomedica.com
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Table 5. Lung cancer therapies targeting actionable mutations

Actionable mutation Therapy

sensEGFR Osimertinib
Erlotinib
Gefitinib
Afatinib

ALK Alectinib
Brigatinib
Crizotinib
Ceritinib 

ROS1 Crizotinib
Entrectinib 

B-RAF V600 Dabrafenib
Trametinib 

Adjuvant immunotherapy
Adjuvant immunotherapy is one of the 
most important recent advances in oncol-
ogy. Relapse is common in patients with 
locally advanced unresectable lung cancer 
after neoadjuvant therapy and resection, 
with survival becoming much less likely. The 
PACIFIC trial6 of durvalumab, an anti-
PD-L1 antibody, every two weeks for 12 
months increased relapse-free survival by 47% 
(Figure 5) and was well tolerated by patients. 
Subgroup analysis shows the benefit of 

durvalumab therapy to all patients in terms 
of progression-free survival (Figure 6).

Among several large ongoing trials of 
adjuvant targeted therapy is ADAURA,7 a 
randomised trial of adjuvant osimertinib in 
patients with EGFR mutation-positive non-
small cell lung cancer, showing a substantial 
decrease in recurrence. Other therapies that 
are being investigated include nivolumab, 
ipilimumab and atezolizumab. 

Figure 4. Major histological subtypes of lung cancer
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Figure 5. PACIFIC trial – progression-free survival using durvalumab vs placebo after chemoradiotherapy in stage III 
non-small cell lung cancer6

Figure 6. PACIFIC trial – Subgroup analysis of prognostic factors for progression-free survival6
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Key learnings

• In South Africa, lung cancer was one of the top five malignancies diagnosed in 2018

• Lung cancer has a very high morbidity and mortality rate, with a rapid increase in mortality from stages 
III and IV disease

• Risk factors and common symptoms of lung cancer should alert the general practitioner to the need for 
screening

• LDCT is preferable for screening, as chest X-ray is non-specific and shows no morbidity and mortality 
benefit

• When the LDCT scan indicates suspicion or diagnosis of lung cancer, a biopsy is required

• Many new lung cancer therapies target actionable mutations

• Adjuvant immunotherapy is one of the most important recent advances in oncology.
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